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ABSTRACT

The aim of the present study was to trace the feeding behavior of early weaned lambs deprived of roughage compared with lambs that
were fed alfalfa hay ad libitum. The results showed that lambs deprived of roughage intake 10% more concentrated feed, compared
to the animals of the second group, which received alfalfa hay. The lambs intake 12.5% more feed, compared to the animals deprived
of roughage. The lambs deprived of roughage made fewer attempts to feed (P<0.05), which has reduced the total time for eating by
94.8 min, compared to the animals receiving alfalfa hay (P<0.01). The lambs in the group receiving alfalfa hay had 38.9% more ruminating
periods, compared to the animals deprived of roughage, which has an insignificant influence on the total ruminating time. Deprived of
roughage the lambs ruminate the intake dry matter (DM) faster, which affects the shorter chewing time (feeding and ruminating). The
number of feedings in lambs deprived of roughage showed a high positive correlation (P<0.01) with the time of consuming 1 kg of DM
and a high negative correlation with the DM intake speed (P<0.05). There was a linear effect between lying down ruminating in lambs
receiving alfalfa hay, significant in lambs deprived of roughage, with the results being significant at (P<0.01). An increased locomotor
activity (standing up and playing) was established in the hours around noon, when our observations were conducted. Light was the most

intensive around noon and the temperature in the room was the highest.
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INTRODUCTION

Feeding behavior of the lambs is characterized by multiple
periods of action influenced by food intake, rumination,
chewable, inaction (Penning et al., 1991). These actions
depend on the kind and physical from of feed and are
described “major factors” which in turn may depend
on other factors such as the number of the animals in a
group (Leme et al., 2013). Itis known that feeding area and
aggression between animals in the group influences the
feeding behavior (Huzzey et al., 20006). This is often referred
to as the competition between animals, which reduces feed
intake and growth (Norouzian and Vatandoost, 2011). The
occurrence of competition between animals is not always
have a negative character as group feeding can increase
feed consumption and improved the social behavior
between animals in the group. According to O’connell et al.
(2004) and Titto et al. (2010) the outcome of these group
interactions often depends on number for the animals in
the group. Feeding behavior is characterized through the

duration (the time) of eating, rumination and break — time
not eating (Penning et al., 1991) and is used as an indicator
of the physical and chemical characteristics of the feed
(Lee et al., 2008).

Feed intake is an important fact for economic performance
and profitability in growing animals. Pires et al. (2001) stated
that individual animals respond differently to different
kinds of feed. Polat et al. (2013) found that increasing
the neutral detergent fiber and moisture in the roughage
reduces the frequency of feeding, feed consumption and
increases the break time. According to Dulphy et al. (1980)
the inclusion of a large amount of concentrated feed in
diet reduces the time for rumination.

Feeding behavior is also influenced by the quality of the
feed, which affects the consumption (Keskin et al., 2004).
Keskin et al. (2010) recommend providing fresh feed at
least three times a day. Feeds given frequently in small
amount stimulates consumption, which according to Shabi
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etal. (1999), leads to higher degradation of organic matter
in dairy cows.

Times of the day, combined with the temperature, also
affect feeding behavior. However, alone the time can-not
be used as an indicator of feed consumption (Pinto et al.,
2010). When temperature is elevated eating decreases the
lambs during the period from 12 to 16 hours when the
temperature is higher than remainder of the day (Keskin
et al., 2010).

The aim of the present study was to trace the feeding
behavior of early weaned lambs deprived of roughage
compared with lambs that were fed alfalfa hay ad libitum.

MATERIALS AND METHODS

The study was conducted at the Institute of Forage Crops
in the town of Pleven, in February 2011, with 12 early
weaned lambs of the Blackhead Pleven Breed. The lambs
were weaned with a live weight of 9.261 kg at the age of
19.6 days (Simeonow, et al, 2015). Following the weaning,
the animals were distributed into two groups (6 animals
per group), equalised in terms of the parameters of live
weight, age, sex and type of birth (single or twins). The
animals in each group were distributed into three subgroups
(2 lambs in each) and accommodated within boxes with
dimensions 3 m X 1.5 m, that is sufficient to to their free
movement, feeding and lying. The feeder and the drinker
in boxing were constructed so as to allow daily cleaning,
washing and disinfection. Parameters of temperature and
relative air humidity premises were: 17°C (norm from 15
to 17°C) and a relative air humidity — 65% (norm from 60
to 75%), the rate of air movement was: 0.2 m/s —in winter
(norm to 0.2 m/s).

The concentration of ammonia in premises was
5 mg/m’ (norm to 10 mg/m?). Front for the feeding a
lamb was — 0.25 m, and front for drinking -0.03 m. It was
natural lighting with luminous coefficient 1:10, at night —
artificial lighting with an intensity 15 — 16 Ix (norm from
15 to 16 Ix). The noise level was 25 dB (norm to 50).

During experimental period, the lambs of the first group
were deprived of roughage (alfalfa hay), and animals from
the second group received alfalfa hay freely. The lambs of
both groups received pelleted protein concentrate (PPC)
and wheat at a ratio 1:1 freely. The experimental period
had a duration of 66 days, up until reaching 26 kg of live
weight for each animal.

During the experimental period, video recording of the
lambs’ feeding behaviour (feeding, ruminating, lying
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down and standing, plus playing) was conducted for
four consecutive days, from 8:00 AM to 8:00 PM, in
order to encompass the 12-hour light part of the day,
at an average live weight 15.7 kg. For this purpose, the
animals were numbered with alkyd paint on their backs,
which facilitated the individual tracking and registration
of feeding behaviour (feeding, ruminating, lying down
and standing, plus playing). Throughout the period of
observation, the amount of feed intake was registered
for both groups of lambs. The feeds were given to
the lambs 3 times a day (in the morning at 8:00 AM, at
noon at 12:00 AM, and in the afternoon at 4:00 PM).
On the grounds of the video recordings and the time
measurement of the separate stages of feeding — feed
intake, ruminating, lying down, standing and playing, as
well as the average amount of feed intake (respectively, dry
matter), the time for intake and the time for ruminating
1 kg of dry matter were calculated on the basis of grams
of intake DM for 1 minute and the influence of the intake
DM on the duration of ruminating.

The amount of feed intake, respectively energy and
nutrients, is indicated in Table 1 and Table 2.

Pearson’s correlation was calculated with the software
application Statistica for Windows (2006). The
significance among the groups was calculated via the
t-test, with the differences being significant at P<0.05
and P<0.01.

Table 1: Content of experimental rations

Feeds Group 1 Group 2
Without roughage With alfalfa hay

Alfalfa hay () - 0.210 (20.9%)

PPC (g)* 0.322 (36.5%) 0.355 (35.4%)
Wheat (g) 0.560 (63.5%) 0.439 (43.7%)
Total feed intake (g) 0.882 1.004
Feed intake in dry matter (g) 0.775 0.886

*Pelleted protein concentrate

Table 2: Chemical composition and energy contents of
experimental feeds

Chemical composition Group 1 Group 2
Without With alfalfa
roughage hay
Dry matter (g) 878.5 882.7
Feeding units for growth* 1.203 1.184
Crude protein (g) 153.2 174.6
Protein digestible in intestine (g) 89.9 101.3
Protein balance in the rumen (g) 13.8 39.6
Crude fibre (g) 47.4 104.3
Crude fats (g) 14.7 16.8
Mineral substances (g) 39.0 53.8
Calcium (g) 3.894 6.281
Phosphorus (g) 4.891 4.971

*1 Feed units for growth=6 MJ NE
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RESULTS

Throughout the observation petiod, the lambs deprived of
roughage intake 10% more concentrated feed, compared
to the animals of the second group, which received alfalfa
hay (Table 1). The alfalfa hay represented only 20.9% of
the total amount of intake feed in the second group, which
is the reason why they intake 12.5% more feed, compared
to the animals deprived of roughage (Table 1).

Lambs deprived of roughage made fewer attempts to
feed (P<0.05, Table 3), which has reduced the total time
for eating by 94.8 min, compared to the animals receiving
alfalfa hay (P<0.01, Table 3). The speed of feed intake was
greater in lambs deprived of roughage, yet the duration of
feeding was significantly lower (Table 3).

The lambs in the group receiving alfalfa hay had 38.9% more
ruminating periods, compared to the animals deprived of
roughage, which has an insignificant influence on the total
ruminating time. Deprived of roughage, the lambs ruminate
the intake DM faster, which affects the shorter chewing time
(feeding and ruminating). In this case, depriving the lambs

Table 3: Feeding behaviour of lambs

of roughage was the reason why they spent 206.7 min less
chewing (P<0.01), which increased the intake of DM and
the speed of chewing it, yet decreased the time necessary
for feeding and ruminating by 191.5 min (P<0.01, Table 3).

The number of feedings in lambs deprived of roughage
showed a high positive correlation (r = 0.930, P<0.01) with
the time of consuming 1 kg of DM and a high negative
correlation with the DM intake speed (r = -0.887, P<0.05,
Table 4). In the lambs of the same group moderate negative
correlation between the number of feedings and the total
ruminating time and the time of intake and ruminating
the intake DM was observed (P<0.05, Table 4). Such
dependencies were not observed in the animals from
the second group, which received alfalfa hay. In both
groups of lambs, the feeding time had a very high positive
correlation with the time of intake 1 kg of DM (P<0.01), a
very high negative correlation with the rate of DM intake
(P<0.01) and a high negative one with the duration of one
ruminating period (P<0.05, Table 4).

The number of ruminating periods in lambs deprived of
roughage had a very high negative correlation with DM

Parameters Group 1 Group 2 Significance
Without roughage With alfalfa hay

Number of meals per 12 h 28.7+3.018 41.7+2.179 *
Time spent feeding, min 113.8+12.268 208.6+16.157 **
Time for intake of 1 kg DM (min) 146.8+15.829 235.4+19.522 *
Speed of intake (g DM/min) 6.8+0.702 4.2+0.489 *
Duration of meal (min) 4.0+0.190 5.0+0.521 NS
Number of ruminating periods 10.2+1.778 16.7+1.358 *
Total time spent ruminating (min for 12 h) 144.5+31.751 256.4+20.659 *
Duration of 1 ruminating period (min) 14.2+1.131 15.3+1.465 NS
DM intake (g)/ruminating (min) 5.4+0.397 3.5+0.284 *
Total time spent chewing (feeding+ruminating) (min for 12 hours) 258.3+23.398 465.0+26.782 *
DM intake (g)/chewing duration (min) 3.0+0.297 1.9+0.126 *
Time necessary for intake and ruminating of kg/DM (min) 333.3+30.190 524.8+30.228 *
*P<0.05; **P<0,01; NS: Not significant
Table 4: Correlations between the feeding behaviour of lambs, depending on the number and time of feedings
Feeding behaviour Group 1 Group 2

Without roughage With alfalfa hay

NF FT NF FT

Time for intake 1 kg DM, min 0.930** 1.000** 0.509 1.000**
Rate of intake (g DM/min) -0.887* -0.985** -0.386 -0.981**
Feeding duration (g DM/min) -0.200 0.170 0.023 0.870*
Number of ruminating periods -0.762 -0.720 0.293 0.624
Total ruminating time (min for 12 hours) -0.852* -0.785 -0.620 -0.364
Ruminating period duration (min) -0.923 -0.836* -0.749 -0.775*
DM intake, g/ruminating (min) 0.875* 0.857* 0.629 0.328
Total chewing time (min) -0.669 -0.540 0.018 0.696
DM intake (g)/chewing duration (min) 0.659 0.550 0.061 -0.652
Time necessary for intake and ruminating of kg/DM (min) -0.669 -0.540 0.018 -0.696

NF: Number of feedings; FT: Feeding time, min; *P<0.05; **P<0.01
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intake and the duration of its chewing (P<0.01, Table 5).
The total chewing time and the time required for intake
and ruminating had a very high positive correlation with
the number of ruminating periods (P<0.01), while in lambs
receiving alfalfa hay, this dependency was high (P<0.01,
Table 5).

The total time of ruminating periods in the lambs deprived
of roughage had a very high negative correlation with the
number of feedings, the time for intake and ruminating
of the DM, as well as with intake DM and the duration
of chewing it (P<0.01, Table 5). A very high dependency
between the total time for ruminating and the time
necessary for consuming and ruminating 1 kg of DM was
detected in lambs deprived of roughage(P<0.01, Table 5).
The total ruminating time in lambs receiving alfalfa hay,
had a significant influence on the intake of DM and its
ruminating (P<0.01, Table 5).

The lambs from both groups devoted the largest
percentage of their time to feeding during the morning
hours, which gradually decreased by noon (Fig. 1),
compensated by an increase in ruminating and time
for lying down (Figs. 1 and 2). In the afternoon hours
there was a tendency towards a slight increase in the
time devoted to feeding. As expected, the reduction in
feeding led to an increase in ruminating time. There was
a linear effect between lying down and ruminating in
lambs receiving alfalfa hay, significant in lambs deprived
of roughage, with the results being significant at P<0.01
(Fig. 3). Consequently, lambs ruminated mostly while
lying. The lambs’ time for standing up and playing
was in a negative correlation with the time devoted to
eating. An increased locomotor activity (standing up and
playing) was established in the hours around noon, when
our observations were conducted. Light was the most
intensive around noon, and the temperature in the room
was the highest.

DISCUSSION

The type of roughage affected intake of feed and the
feeding behaviour of the animals in the experiments by
Simeonov et al. (2012) and Polat et al.(2013), yet it had
no influence on the number of ruminating periods in the
study by Baumont et al. (1997), but when the lambs were
deprived of roughage this was not confirmed in the present
study, in which the differences between the two groups
were significant (P<0.05, Table 3). By itself, ruminating is
a natural process in ruminants, during which bacteria have
greater access to the food particles within the period of
microbial fermentation (Russell and Rychlik, 2001) and the
size of feed particles is broken down to such an extent that
they can pass through the reticulo-omasal orifice (Welch,
1982). According to Van Soest (1994) the time devoted to
ruminating is a variable, proportional to the DM content
and the size of feed particles. This indicates that smaller
feed particle size leads to less time devoted to ruminating
(Perira, et al., 2013). In order to stimulate the process of
ruminating, Mertens (1997) indicated that while feeding
dairy cows, the minimum particle size must be 1.18 mm,
otherwise chewing time is decreased (Deswysen et al.
1987). Ruminating time in sheep is also affected by the
dietary energy level (Franca et al., 2009). According to de
Aragjo Camillo et al. (2012), the high level of energy in
the diet reduced the animal’s chewing processes and vice
versa. Such behaviour, however, was not observed in the
experiment of Turino (2003). By itself, the ruminating
period is described as a physiological process, which is
activated after the animal is fed and calmed (Polli et al.,
1996), it is then when the processing of the feed intake
begins (Carvalho et al., 2004).

Depriving lambs of roughage, the time for chewing was
lower (P<0.01, Table 3), the reason for this being the
lower content of neutral detergent fibres (Demarquilly
and Andrieu, 1988) and lignin (Jarrige et al.,, 1995b), as

Table 5: Correlation dependency in the feeding behaviour of lambs, depending on the number of ruminating periods and the

ruminating time

Feeding behaviour Group 1 Group 2
Without roughage With alfalfa hay

NRP TRT NRP TRT
Number of feedings per 12 hours -0.762 -0.852** 0.293 -0.620
Feeding time (min) -0.720 -0.785 0.624 -0.364
Time for intake of 1 kg of DM (min) -0.720 -0.785 0.624 -0.364
Intake rate (g DM/min) 0.722 0.765 -0.637 0.272
Feeding duration (g DM/min) 0.1083 0.168 0.513 -0.120
Ruminating period duration (min) 0.650 0.772 -0.605 0.605
DM intake, g/ruminating (min) -0.941* -0.963** -0.269 -0.987**
Total chewing time (min) 0.957** 0.964** 0.811* 0.416
DM intake (g)/chewing duration (min) -0.970** -0.944** -0.789* -0.466
Time necessary for intake and ruminating of kg/DM (min) 0.957** 0.946** 0.811* -0.416

NRP: Number of ruminating periods; TRT: Total ruminating time, min, *P<0.05; **P<0.01
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Fig 3. Dependence between time for lying down and ruminating in lambs deprived of roughage (a) and lambs receiving alfalfa hay (b).

a result of which the chewing activity of the animals
ceases (Mertens 1997). Baumont (19906) reported that
consumption was higher when the animals tear off the
grass easier and chew it while grazing, indicating that
sheep preferred and intake faster feeds with fast intake and
lower fibre content (Kenney and Black, 1984). The lack
of roughage is the reason the lambs chew the feed intake
faster (Table 3), as supported by the study of Jarrige et al.
(1995a), which indicated that when the roughage was cut

Emir. J. Food Agric @ Vol 27 e Issue 12 e 2015

into smaller pieces, the time needed for chewing was lower,
as a result of which the animals invested less physical effort
and had more time to test, which reduced the animals’
energy needs (Missio et al., 2010).

The number and time of feeding for lambs deprived of
roughage correlated with the DM intake rate (Table 4).
According to de Cruz et al. (2010) the animals devoted
less time to feeding, in order to satisfy their need for food.
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The results of Fig. 1 show that for both groups of lambs,
the “peak” of feeding was highest in the morning hours
when the feeds were provided. Leme et al. (2013) also
observed that the “peak” of feeding is at the time of
providing the feeds, at which time ruminating nearly
ceases. The studies by Piccione et al. (2010) and Piccione
et al. (2011) confirmed our findings by establishing that
the sheep’s primary locomotor activity is based on the
daily phototaxis, i.e. the maximum daylight illumination
of the barn. During the first two hours after the
provision of the feeds (from 8.00 to 10.00 AM), the lambs
deprived of roughage devoted the highest percentage of
their time to feeding, compared to the lambs receiving
alfalfa hay (Fig. 1), however this trend was not preserved
over the next 2 hours. One of the reasons for this was
that the intake amount of concentrated feed during the
primary meal increased the osmotic pressure and the
volatile fatty acids (VFA), and reduced pH (Rémond et al.,
1995). The other reason is that when the meal had high
energy content and low amount of RE, feed intake was
reduced even when the rumen was not full, as the animals
satisfied their energy and protein needs (Martens, 1987).
The VFA formed in the rumen reduced the food intake,
but only in the short term, whereas the intake of roughage
maintains a constant pH and leads to the formation of
VFA, which retain feed intake (Faverdin et al., 1995).
This indicates that the form of the ration and the dietary
CF content affect feeding and ruminating (Castle et al.,
1979) that the buffer capacity of the rumen depends on,
as well as the amount of secreted saliva (Bartley, 19706).
Considering this, it becomes clear that chewing stimulates
salivation (Meakawa et al., 2002), which ensures neatly
half of the bicarbonates in the rumen (Owens et al.,
1998), which would probably indicate that animals which
ruminate less are more susceptible to acidosis, laminitis
and liver abscesses (Nocek, 1997). This, however, was not
confirmed in the study by Klinger (2005), in which the
feeding of calves with a diet containing 8.5% barley silage
and 91.5% corn feeds provided sufficient DM for the
secretion of saliva, which serves as a buffer in the rumen.
The brief literature review indicated that the concerns
cited in the study by Eriokson et al. (2003),namely that
growing animals cannot be fed only corn feeds due to the
risk of acidosis, lameness (laminitis) and liver abscess, are
not substantiated. With free feeding, feed intake is highest
during the first hours, described as the “primary feeding
period,” after which it gradually decreases until satiety
occurs (Baumont et al., 2000), which was observed in
our study as well (Fig. 1). During this period, the rumen
was filled to the maximum, regardless of the breeding
system (Thomson et al., 1985; Baumont et al., 1988).When
roughage was included in the diet, the animals intake
more NDEwhich increases ruminating time (Ramonet
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et al., 1999), confirmed by our results as well (Table 3
and Fig. 1). When the animals feed intake with low crude
fibre content, consumption was not affected, and at the
same time the feed intake was controlled by the animals’
energy needs (Araujo et al., 1998). During the noon and
evening hours, the lambs receiving alfalfa hay gradually
started to increase their feeding time, whereas the animals
deprived of roughage exhibited a variation in feeding
time with peaks in the noon and afternoon hours, which
corresponds to the results reported by Keskin et al. (2010).

Providing alfalfa hay contributed to the longer time devoted
to ruminating (Table 3 and Fig. 1). When only concentrated
feed was intake, the lambs quickly filled their digestive
tract, yet they also freed up space for new portions of feed,
whereas lambs receiving hay exhibited longer ruminating
time. The reason for this was that the rumen was filled
with substances that are hard to digest, increasing time
for ruminating (Baumont et al., 1990) or the duration of
a ruminating period was affected by the meal type, more
specifically the amounts of dietary CF (Van Soest, 1994).
This indicated that the amount and type of CF was directly
related to the duration of ruminating (Albright, 1993)and,
respectively, was reduced if roughage was cut into little
particles or only concentrated feed was provided, which
reduced ruminating time (Van Soest, 1994). Pereira et al.
(2013) reported that the times for feeding, ruminating
and rest were affected by the size of the feed particles,
allowing the microorganisms to colonise and degrade the
feed intake faster.

In both groups, the lambs devoted a large part of their time
to lying down during the noon hours (Fig. 2). According to
Souza et al. (2007)the time for rest represented a reduction
in physical activity, during which energy is used, and in
this case energy needs were decreased (Missio et al. 2010).
Demirdren (2002) pointed out that sheep spent 50% of
their time feeding, 40-45% ruminating, and 5-10% resting.
According to Macedo etal. (2007)sheep devoted more time
to ruminating (54.54%), yet this is arguable because the
time could be affected by the meal type (Polli et al., 19906).
Our results indicated that the lambs devoted from 13.6%
to 30.9% of their time to standing and playing (Fig. 2).

The registered high level of significance between time for
lying down and ruminating in lambs receiving alfalfa hay
(Fig. 3). De Cruz et al. (2010) also indicated a correlation
between ruminating time and time for lying down.
According to Souza et al. (2007); Missio et al. (2010) this
is resting time, which is related to the animals’ comfort, as
a result of which they have higher performance, and this,
according to Silva et al. (2005), depends on the level of
concentrate in the ration.
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CONCLUSION

The inclusion of roughage in the ration had a significant
(P<0.01) influence on the time for intake and ruminating,

When lambs were deprived of roughage, they made fewer
attempts to feed (P<<0.01), which reduced total feeding time
by 94.8 min (P<0.01).

Lambs devoted 206.7 min more to chewing when they
received alfalfa hay together with their ration, which
significantly (P<0.01) reduced DM intake and the speed
of its chewing, increasing intake and ruminating time for
1 kg of DM by 191.5 min.

During the light part of the day-night cycle, the lambs
devoted the largest percentage of their time to ruminating,
followed by lying down, feeding and standing plus playing.
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