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ABSTRACT

Alteration in diet during a weaning period is often associated with changes in eating behaviour. This research
evaluated the effect of providing different fibre sources on Brahman crossbred calves' eating behaviour and
rumination activity. Ten Brahman crossbred calves aged eight weeks were randomly distributed into two dietary
fibre treatments: COP = concentrate 40% + Pennisetum purpureum cv. Taiwan 60%; COM = concentrate 40% +
Pennisetum purpureum cv. Taiwan 30% + Gliricidia sepium 30%). Feeding different dietary fibre changed the
duration, percentage of eating time, and eating frequency (P<0.05). Of the 9 hours of observation, 45.62% of the
time was allocated for eating Pennisetum purpureum cv. Taiwan. Less time was spent eating a combination of
dietary fibres (44.31%). More frequent eating was observed in the COP group (20.88 times) than in the COM
group (20.02 times). The treatments did not affect the drinking time (P>0.05). Providing a higher fibre diet in the
COP group increased rumination frequency (P<0.05). However, it did not affect the duration and percentage of
time of rumination during diurnal observation (P>0.05). In conclusion, feeding Pennisetum purpureum cv
Taiwan as a dietary fibre during the weaning transition improves calves' eating behaviour and rumination

activity.
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INTRODUCTION

The dietary transition from liquid to solid
can be stressful for a calf, which may lead to
adverse effects on feed intake, health, and
growth. Monitoring eating behaviour can help
identify any issues due to dietary changes in
young calves (Muhammad et al.,2015). During
the transition from pre-ruminant to ruminant,
calves exhibited significant changes in their
feeding behaviour, which affects growth and
development (Wang et al., 2022).

Dietary fibre plays a crucial role in
ruminants' nutrition and overall health. Castells et
al. (2015) reported that offering forage to a four-
week calf succeeds in the weaning process and
improves growth. For young calves, forage
supplementation increases total dry matter intake,
ruminal pH, and ruminating time. Thus, dietary
fibre influences nutrient absorption and gut
health, affecting their eating and rumination
activity. Selecting and manipulating fibre sources
in calf diets can enhance their growth, feed
efficiency, and overall well-being.

The eating behaviour of calves, including
feeding time, frequency of meals, and intake rate,
is essential in wunderstanding their nutrient

requirements and optimizing feed management
strategies. Similarly, rumination, the process of
regurgitating and re-chewing feed, contributes to
the breakdown of fibrous materials, microbial
fermentation, and nutrient utilization (Hosseini et
al.,2016). By studying the impacts of various
fibre sources on these aspects, valuable insights
can be gained to improve young calves'
management and feeding practices.
Understanding the relationship between
dietary fibre and eating behaviour and rumination
activity in calves is vital for formulating
appropriate  diets and optimizing growth
performance. Furthermore, these findings may
contribute to developing sustainable and efficient
feeding practices, ultimately benefiting the
livestock industry and promoting animal welfare.
In addition, the type and quality of feed offered
to calves during this transition period
significantly impacted their feeding behaviour
and growth (Kargar et al.,, 2021). Calves fed
high-quality hay and concentrate feed showed a
more gradual transition to solid feed and had
better growth rates than those fed lower-quality
feed (Terler et al., 2022). Moreover, Forage
inclusion in the diet increased total dry matter
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intake, ruminal pH, and rumination time (Ali et
al., 2016). This research evaluated the effect of
providing different fibre sources on Brahman
crossbred calves' eating Dbehaviour and
rumination activity during the weaning transition.

MATERIALS AND METHODS

Animals and Diets

Animal FEthics Committee, University
Bengkulu (protocol number: 47/KEH/2021)
approved the methods and protocol used in this
study. This experiment used ten Brahman
crossbred calves aged eight weeks old. The
calves were with the cows in the barn, and then
the calves were removed to 1,2 x2,4 m individual
stalls. During adaptation, a four-litre milk
replacer was given twice daily, then gradually
removed to introduce a fibre diet. On day 7™ of

adaptation, milk was no longer given. The dietary
treatments were COP-without Gliridia sepium
(concentrate 40% + Pennisetum purpureum cv.
Taiwan 60%) and COM-a combination of
Pennisetum purpureum and Gliricidia sepium
(concentrate 40% + Pennisetum purpureum cv.
Taiwan 30% + Gliricidia sepium 30%).

The calves were equipped with
identification (an ear tag) and weighed before the
experiment. The concentrate and forage were
given 3% body weight DM twice daily at 8 am
and 4 pm. The composition of the ratio is
presented in Table 1. The chemical composition
of the research rations is presented in Table 3.
Feed adaptation was carried out seven days
before the study. Calves were weaned on week
10™ and remained in the trials until week 19™.

Table 1. The composition of the research ration ingredients

Feed ingredients

COP ration composition (%)

COM ration composition (%)

Dried cassava waste 1 1
Palm Kernel Cake 1 18
Corn meal 1 1
Pollard 15 1
Soybean meal 20 12
Coffee husk 1 6
Mineral 0.5 0.5
Salt 0.5 0.5
Pennisetum purpureum 60 30
Gliricidia sepium 0 30
Total 100 100
Nutrient composition COP ration composition (%) COM ration composition (%)
Dry matter 45.84 45.27
Crude protein 17.88 17.26
Crude fiber 22.33 18.42
TDN 59.06 59.92

Data Collection and Analysis

In this final week, the researchers
observed a direct diurnal behavioural activity.
The parameters were the duration of eating,
drinking, ruminating, standing, and resting during
9 hours of observation, starting from 08.00 am to
5.00 pm for seven consecutive days. The
observation was carried out using the focal
method, time sampling or instantaneous focal
animal sampling, a mixture of scan and focal
animal sampling methods. The percentage of the
duration of eating, drinking, standing, rest
duration, rumination duration, and remastication
duration was calculated using the following
formula.

behaviour (minute)
x100%

% behavior = Total observation (minute)

The frequency of the behaviour is the
number of times a particular eating behaviour
occurs within 9 hours of observation.
Observation of behaviour to determine the
frequency of a parameter of eating behaviour is
carried out using the method of one zero time
record (Altmann 1974). Animals that show
eating behaviour according to the observation
target are given a score of 1 and 0 if the cattle do
not show this behaviour within 15 minutes. Data
analysis was done using an independent sample
T-test.
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RESULTS AND DISCUSSION

Eating Time

A two-treatment t-test was applied to the
hypothesis that changing from liquid to solid feed
by introducing different dietary sources may
initiate rumen development, eating behaviour,

and the ruminating activity of Brahman crossbred
calves. The eating behaviour of BX calves given
Pennisetum purpureum as dietary fibre (COP
group) and a combination of  Pennisetum
purpureum and Gliricidia sepium (COM group)
are presented in Table 2. below.

Table 2. Eating behaviour of Brahman crossbred calves

Parameters Treatment Mean+Stdev Probability
L. ) COP 246.35 + 3.62
Eating time (minutes) 0.03
COM 239.31 £ 3.66
Eating percentage (%) coP 45.620.67 0.03
§ pereentage 170 COM 4431+ 0.68 '
. . COP 20.88 +0.22
Eating Frequency (times) 0.00
COM 20.02 £ 0.07

The analysis showed that in this study,
the treatment significantly affected eating time,
eating percentage, and eating frequency of
Brahman crossbred calves (P<0.05). The average
eating time, eating percentage, and eating
frequency of the COP groups was greater than
that of the COM group (P<0.05). Differences in
eating time may be due to the coarse texture of
the Pennisetum purpureum, so it takes longer for
the calves to chew and swallow it.

A study on the eating behaviour of four-
week Holstein calves found that eating time for
calves fed maize stover was 11.4 minutes; on the
other hand, calves fed a wheat straw diet spent
9.2 minutes. The coarse structure of dietary fibre
leads to a different amount of time spent.The
transition from liquid to solid feed leads to
changes in eating behaviour. Miller-Chuson and
DeVries (2016) mentioned that calves showed
feeding preferences. Weaned calves aged 65 days
selected long particles against small particles
diets. On day 70, the calves preferred a fine-
particle diet. It explains the longer duration of
eating in the COP treatment group. It can be
concluded that calves alter eating behaviour as
they are affected by dietary fibre sources. This is
due to the particle size and texture of the dietary
fibre presented.

Similarly, the bulky properties of forage
results in a longer process of mastication and
digestion (Burn et al., 1997). Transitioning from
milk to concentrate and Pennisetum purpureum

increased eating time; in contrast, a combination
of Pennisetum purpureum and Gliricidia sepium
in an equal portion decreased eating time
(P<0.05). Introducing forage in young calves
induces changes in the rumen environment and
the development of eating behaviour (Suarez et
al.,2016). The average eating time is 239.31-
246.35 minutes. Eating duration increases over
time. As the young calves grow, their eating time
increases. Miller-Chuson (2014) revealed that
young calves aged 100 days spend 360 minutes
eating per day. Moreover, forage
supplementation decreases non-nutritive oral and
feed-sorting behaviours, which can help maintain
rumen fluid pH and increase the number of
cellulolytic bacteria in the rumen (Terler et
al.,2020).

Drinking Time

The drinking time of the Brahman
crossbred calves, from 08:00 to 17:00 WIB, can
be seen in the following table. The analysis
showed no significant effect in this study on
drinking time, drinking percentage, and drinking
frequency of Brahman crossbred calves. The
average drinking time, percentage, and frequency
were 16.71-16.50 seconds, 3.05-3.09%, and 2.26-
2.27 times, respectively. Some determinant
factors influencing drinking behaviour are the
availability of water sources, the type of food
eaten, and the climate or environmental
conditions.
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Table 3. The drinking behaviour of Brahman crossbred calves

Parameter Treatment Mean+Stdev Probability
L _ COP 16.71 £0.57
Drinking Time (seconds) 0.53
COM 16.50 +£0.30
o COP 3.09+0.10
Drinking Percentage (%) 0.51
COM 3.05+0.50
. . COP 227 +0.11
Drinking Frequency (times) 0.93
COM 226+0.13

According to Sumoprastowo (1989),
water should be provided continuously in
drinking containers to guarantee the need for
drinking water. According to Soetarno (2003),
the factors that influence water consumption for a

cow are age, body weight, milk production, heat,
humidity, and type of food ration.

Standing Time

The standing time observation revealed
that COP calves stand more often than COM
calves, as seen in the following table.

Table 4. Standing behaviour of Brahman crossbred calves

Treatment Mean+Stdev Probability
. _ . CcopP 427.20+3.25
Standing Time (minutes) 0.60
COM 426.21 £ 1.67
_ COP 79.11 £0.72
Standing percentage (%) 0.60
COM 78.29 £ 0.31
) , COopP 2.21+£0.04
Standing Frequency (times) 0.50
COM 2.15+0.03
The analysis showed that this study did Lying Behavior

not significantly affect standing time, standing
percentage, and standing frequency in Brahman
crossbred calves. The average standing time,
percentage, and frequency were 426.21-427.20
minutes, 78.29-79.11%, and 2.15-2.21 times,
respectively. The average standing time for COP
was 427.20 minutes and for COM was 426.21
minutes; the average standing percentage for
COP was 79.11% and for COM was 78.29%, for
the average standing frequency for COP was 2.21
times and COM of 2.15 times/9 hours. According
to research by Castells et al. (2012) giving
different forages to Holstein calves aged four
weeks for 8 hours, observations revealed that
calves fed with hay straw spent 154.3 minutes
standing time and maize stover was 192.4
minutes. The Brahman crossbred calves in our
study spent longer for standing activity than in
the previous study. It is worth noting that light
intensity can affect standing and lying activities
(Purnomoadi and Rianto, 2002).

The lying time of Brahman crossbred
calves is shown in the following table. The
analysis showed that this study had no significant
effect on lying time, lying percentage, and lying
frequency in Brahman crossbred calves. The
average lying time, percentage, and frequency
were 135.27-136.06 minutes, 24.23-25.01%, and
1.56-1.61 times/9 hours, respectively. Different
dietary fibres may give different results. Castells
et al. (2012) reported that at four weeks of age,
Holstein calves fed wheat straw spent 255.3
minutes and 205.7 minutes in the maize stover
treatment group. Tucker et al. (2019) mentioned
that lying behaviour is affected by environmental
and animal-based factors such as stall design,
flooring type, stocking density, and social
hierarchy among cows. In addition, Jongman et
al. (2014) mentioned that lying time is associated
with age of young calves. The duration of lying
of 10-day-old calves is shorter than the 3-day-old
calves.
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Table 5. Lying behaviour of Brahman crossbred calves

Parameter Treatment Mean+ Std Deviation P
o ) COP 135.27+0.62
Lying time (minutes) 0.07
COM 136.06 +£ 0.91
Lvi tage (%) COP 24.23 +0.39 0.43
ing percentage .
yingp ge il COM 25.01 +0.38
Lving F (i ) COP 1.56 £0.09 0.54
ing Frequency (times .
ying Frequency COM 1.61 % 0.06

Rumination Time

During a nine-hour observation, the
rumination time for the Brahman crossbred
calves showed that feeding Pennisetum
purpureum cv Taiwan increased rumination. Data
on the rumination of calves are displayed in
Table 6. below. Calves fed Pennisetum
purpureum showed similar rumination time and
percentage with calves fed a combination of
Pennisetum purpureum and Gliricidia sepium
(P>0.05). Coon et al. (2018) mentioned that
particle size contributes to a more significant
fluctuation in rumination time.

However, rumination frequency is higher
in the COP group than in the COM group calves.
Forage supplementation in this research
facilitates frequent rumination. Forage is one type
of solid feed that can affect the development of
rumination behaviour in calves. The provision of
forage has been shown to affect solid feed intake
and can promote the development of rumination
behaviour (Khan et al., 2016).

The mean rumination time, rumination
percentage, and rumination frequency in this
study were respectively 56.88-57.83 minutes,
10.53-10.72 %, and 6.09-6.33 times for a nine-
hour observation. The initiation of solid feed and
the amount eaten are the primary factors in
initiating rumen motility and, thereby,
regurgitation in calves. Additionally, Porter et al.
(2007) demonstrated that calves fed a texturized
calf starter feed began ruminating by four weeks
of age and spent 21% of their time ruminating.
Castells et al. (2012) reported that an eight-hour
diurnal observation showed a rumination time of
four-week calves of 35 minutes for the wheat
straw feeding group and 42 minutes for the maize
stover silage group. This study revealed that
higher crude fibre content in the Pennisetum
purpureum treatment group led to more frequent
rumination. Different sources of dietary fibre are
proven to have different responses in rumination
activity. A higher crude fibre diet initiates a
higher rumination activity.

Table 6. Rumination behaviour of BX calves fed with different forages

Parameter Treatment Mean+ Std Deviation P
o . . COP 57.83 +0.69
Rumination Time (minutes) COM 56.88 £ 0.61 0.08
Rumination Percentage (%) CC(?ISI igg i 8 ﬁ 0.08
Rumination Frequency (times) CC(?ISI 233 i 882 0.00

Remastication Time

The remastication time of the Brahman
crossbred calves in a nine-hour observation is
displayed in Table 7. The analysis showed that
this study did not significantly affect
remastication time, percentage, and frequency in
Brahman crossbred calves. The average
remastication time, percentage, and frequency
were 31.06-32.26 minutes, 5.76-5.98 %, and

65.02-66.99 times/9 hours. The average time of
COP1 is 32.26 minutes, and COM 1is 31.06
minutes, the percentage of COP is 5.98%, and
COM is 5.76%, for P1 is 66.99 times/9 hours,
and COM is 65.02 times/9 hours. From the
statement above, it can be concluded that the
average COP is higher than COM because the
feed given to COP has more crude fibre.
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Table 7. Remastication of BX calves given different forages

Parameter Treatment Meant Std Deviation P
Remastication Time (minutes) cop 3226 £1.27 0.20
. COM 31.06 £ 1.10 ‘
COP 5.98 +0.24
T
Percentage of Remastication (%) COM 576 + 021 0.20
. . COP 66.99 + 1.90
Remastication Frequency (times) COM 65.02 + 008 0.08

Remastication behaviour is the process of
chewing livestock when rumination occurs,
according to Frandson (1993). Remastication
activity in cattle is when the cow expels the bolus
formed after regurgitation, and mastication will
be released to be remated. The regurgitated
material usually consists of forages and liquid.
One remastication usually lasts an average of one
minute. Adams et al. (1992) stated that
remastication is usually longer and less frequent
than rumination, and in general, remastication is
usually carried out when the animal is lying.

CONCLUSION

This study concludes that feeding
elephant grass can increase feeding time, feeding
percentage, and frequency and rumination
frequency. However, it does not affect drinking
time, percentage, drinking time, drinking
frequency, standing time, standing percentage,
standing  frequency, resting time, lying
percentage, resting frequency, rumination time,
rumination percentage, remastication time, and
remastication percentage.
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