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Abstract Ingestive behavior of lambs fed diets consisting of
fresh sugarcane with urea, bagasse treated with calcium oxide,
and urea ammoniated sugarcane bagasse supplemented with
concentrate mixture in 50:50 ratio were evaluated. For this, 34
wethers Santa Inés in their growing phase, with an average age
of 3.0+£0.6 months and a mean initial live weight of 17.8
+5.2 kg were used. The animals were distributed in a
completely randomized design and subjected to visual obser-
vation periods of 5 days, for 24 h a day, during the experimen-
tal period. Dry matter (DM) intake and intake efficiency of
DM were higher (P < 0.05) for animals receiving fresh sugar-
cane with urea. The animals which were fed with bagasse
treated with calcium oxide had higher (P < 0.05) consumption
of neutral detergent fiber, longer feeding and chewing time
(P <0.05), and shorter (P < 0.05) idling time. The time spent
on chewing the ruminal bolus did not differ from one diet to
the other (P> 0.05). Grams of dry matter per ruminated bolus
were similar among animals fed with fresh sugarcane and
ammoniated bagasse (P> 0.05) but lower (P <0.05) in ani-
mals fed with bagasse treated with calcium oxide.
Rumination efficiency values, in grams of dry matter per hour,
and grams of neutral detergent fiber per hour for all three diets
were similar (P> 0.05) to those found for feeding efficiency.
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The number of feeding and rumination periods was not affected
(P>0.05) by diet. Based on the intake and ingestive behavior
responses, the fresh sugarcane with urea compared to bagasse
treated with calcium oxide and ammoniated bagasse was found
to be the better alternative feed for use in lamb diets.
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Introduction

Small ruminants are capable of selecting their own feed but
during times of forage shortage, are often fed low-digestibility
feeds that reduce their ingestion of dry matter. Sugarcane is an
excellent alternative feed for ruminants during droughts, and
although sugarcane is low-quality forage, its use is justified by
being an easily implemented perennial crop with high produc-
tivity (Carvalho et al. 2013).

Sugarcane bagasse, a byproduct of the milling process
employed to extract saccharose and used to produce ethanol,
sugar, or cachaga, can be employed efficiently as feed for
ruminants. This byproduct is characterized by low protein,
vitamin, and mineral levels as well as high-indigestible fiber
(Ahmed and Babiker 2015). The use is necessary especially
when the objective is to reduce production costs.

There are currently many chemical treatments to improve
the fiber quality of such forages, such as calcium oxide treat-
ment and the ammonization process using urea, which are
increasingly being used. Therefore, there is a need to study
the chemical composition of such feeds and their possible
effects on the ingestive behavior of animals.

Ingestive behavior research has received growing attention
from many researchers in the animal production sector (Costa
etal. 2014, 2015; Correia et al. 2015; Nicory et al. 2015), with
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the objective of elucidating how different feeding conditions
change ingestive behavior parameters.

The physical and chemical properties of byproducts are
different from the characteristics of forage plants, with chang-
es to absorption by the gastrointestinal tract (Armentano and
Pereira 1997) and possible changes to ingestive behavior,
which is influenced by the physical structure and the chemical
composition of diets (Carvalho et al. 2004).Van Soest (1994)
reported that the time spent ruminating is influenced by the
nature of the diet and is probably proportional to the level of
cell walls in forages, so that the higher the fiber level in the
diet, the higher the rumination time.

It is important to highlight that this research brings new per-
spectives to the conventional scientific approach in animal sci-
ence, especially in situations that have not yet been considered or
are not well understood such as management practices (Silva et al.
2004). Furthermore, the ingestive behavior can be used as a tool
to evaluate diets, enabling the adjustment of feeding manage-
ments in order to obtain better performances (Cirne et al. 2016).

This work was carried out with the objective of evaluating
the ingestive behavior of feedlot lambs fed diets consisting of
fresh sugarcane, dehydrated bagasse treated with calcium ox-
ide, or urea ammoniated sugarcane bagasse.

Material and methods

The experiment was conducted at Federal Institute of North of
Minas Gerais (IFNMG), Salinas campus, between the months
of December 2010 and February 2011. The municipality of
Salinas is located in the north region of Minas Gerais state,
Brazil (16° 09’ 12" S latitude, 42° 18’ 29" W longitude, and
475 m altitude). The average annual temperature and precip-
itation in the region are 22.4 °C and 700 mm, respectively
(Maciel et al. 2012).

Animals and experimental diets

A total of 34 Santa Inés lambs, castrated 10 days after birth,
aged an average 3.0+ 0.6 months with a mean initial live
weight of 17.8 £5.2 kg were used for the experimentation.
They were distributed in a randomized design, with 12
wethers fed with a fresh sugarcane diet, with 2.6 % urea in
dry matter (DM), 11 wethers fed with dehydrated sugarcane
bagasse treated with 0.5 % calcium oxide in DM, and 11
wethers fed with ammoniated sugarcane bagasse with 5 %
of urea and 1.2 % soybean in DM.

The animals were housed in individual pens with 1.2 m?.
The diets were formulated to comply with daily weight gain
requirements of 200 g, according to the NRC (2007). The
forage-to-concentrate ratio was 50:50, based on DM
(Table 1). The feed was supplied twice a day, at 0800 hours
and 16 hours, in the form of a complete mixture (Table 2).
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Laboratory analysis

Laboratory analysis was performed in the Forage Laboratory
of Southwest Bahia State University (UESB). Samples of each
animal’s forages, concentrates, and leftovers were dried in a
forced ventilation oven (60 °C) and processed in a cutting mill
(1-mm mesh sieve). The levels of DM, ash, organic matter
(OM), crude protein (CP), ether extract (EE), neutral detergent
fiber (NDF), acid detergent fiber (ADF), and lignin (H,SO,4
72 % p/p) were obtained according to the procedures de-
scribed by Silva and Queiroz (2002). The level of neutral
detergent fiber corrected for ash and protein (NDFap) was
obtained according to recommendations by Licitra et al.
(1996) and Mertens (2002).

Total carbohydrate (TC) content was estimated according
to Sniffen et al. (1992), as

TC = 100 (%CP + %EE + %ash)

The level of non-fibrous carbohydrates corrected for ash and
protein (NFCap) was calculated as proposed by Hall (2003)

NFCap = (100 — %NDFap — %CP — %EE — % ash)

The levels of estimated total digestible nutrients (TDN)
of the total diets were calculated according to equations
described by the NRC (2001). To obtain the indigestible
neutral detergent fiber (iNDF) levels in the diets, samples
of the supplied feed were incubated in the rumen for
240 h (Casali et al. 2008).

Ingestive behavior evaluation
The experiment lasted a total of 74 days. The initial 14 days

were used for the animals to adapt to the management, pre-
mises, and diets. The data collection period lasted 60 days,

Table 1  Percentage composition of ingredients in the experimental
diets
Ingredients Fresh Treated Ammoniated
(g/kg DM) Sugarcane”  bagasse bagasse®
with CaO”
Forage 500 500 500
Corn meal 177 201 270
Soy meal 300 275 204
Urea - 10 -
Dicalcium 16 14 20
phosphate
Limestone 7 - 6

# Sugarcane with 2.6 % urea added (% DM)
® Sugarcane bagasse treated with calcium oxide (0.5 % DM)

¢ Ammoniated sugarcane bagasse (5 % urea and 1.2 % soybean DM)
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Table 2 Bromatological composition of experimental diets

Item (g’kg DM) Fresh Treated Ammoniated
Sugarcane® bagasse bagasse®
with
CaO®
Dry matter 383 845 471
(g/kg fresh matter)
Organic matter 931 953 937
Crude protein 146 144 148
Ether extract 28 21 28
Ash 69 47 62
Total carbohydrates 483 803 455
Neutral detergent 451 614 542
fiber
corrected for ashes
and protein
Indigestible neutral 161 383 109
detergent fiber
Non-fibrous 305 181 98
carbohydrates
Acid detergent fiber 170 413 217
Hemicellulose 307 236 357
Cellulose 146 319 191
Lignin 61 153 83
Total digestible 619 621 636
nutrients

# Sugarcane with 2.6 % urea added (% DM)
® Sugarcane bagasse treated with calcium oxide (0.5 % DM)
¢ Ammoniated sugarcane bagasse (5 % urea and 1.2 % soybean DM)

which was divided into three 20-day periods for evaluation of
behavior.

During the ingestive behavior evaluation, the animals were
subjected to five 24-h periods of visual observation (Fischer
et al. 1998), with one observation on the 15th day of each
period and an intermediate observation consisting of two con-
secutive days, on the 30th and 3 1st days of experiment, when
the time spent feeding, ruminating, and idling was observed.

Visual observation of the animals took place every 5 min
(totaling 288 observations per data collection day) and was
performed in turn by four trained observers. During night
observations, the environment was kept under artificial light.

In order to obtain cud chew time means, three ruminal boli
were filmed during three different periods in the day, accord-
ing to the methodology described by Burger et al. (2000). The
number of cud chews/bolus and the time spent to ruminate
each bolus were determined from the film.

In order to calculate behavior variables, feeding, and rumi-
nation in minutes per kilograms of DM and NDFap, feeding
efficiency (g DM and NDFap/h), rumination efficiency (in
g DM and NDFap/bolus and g DM and NDFap/h), and mean
intake of DM and NDFap per feeding period. We considered
the voluntary intake of DM and NDFap on the 15th day of
each period and the 30th and 31st days, computing the left-
overs of the 16th day of each period and the 31st and 32nd
experimental days.

The number of boli ruminated daily was calculated as the
total rumination time obtained at each interval (minute) divid-
ed by the mean time spent ruminating one bolus. The concen-
tration of DM and NDFap in each ruminated bolus (grams)
was obtained by dividing the quantity of DM and NDFap
consumed in 24 h (grams per day) by the boli ruminated daily.

Feeding efficiency, rumination, and total chewing time
were calculated as outlined by Biirger et al. (2000)

EALDM = DMI/TF
EALNDF = NDFapl/TF

where EALDM (g DM consumed/hour) and EALNDF (g
NDFap consumed/hour) = feeding efficiency, DMI (g) = daily
dry matter intake, NDFapl (g) = daily NDFap intake, and
TF =time spent feeding every day.

ERUDM = DMI/TRU
ERUNDF = NDFapl/TRU

where ERUDM (g DM ruminated/hour) and ERUNDF (g
NDFap ruminated/hour) = rumination efficiency and TRU
(hour/day) = rumination time.

TCT = TF + TRU

where TCT (min/day) = total chewing time.

The number of feeding, rumination, and idling periods was
counted by the number of activity sequences observed in the
comments spreadsheet. The mean daily duration of these ac-
tivity periods was calculated by dividing the total duration of
each activity (feeding, rumination, and idling in minutes per
day) at each interval between observations by its respective
number of discrete periods.

Statistical analysis

The results were analyzed using ANOVA and Tukey’s test at
5 % probability. All statistical analyses were performed using
the SAEG program (Statistical and Genetic Analysis System,
UFV 2000).

Results

The ingestion of DM in 24 h varied by diet. The highest
consumption value (P <0.05) was obtained for animals re-
ceiving fresh sugarcane consumed 45.99 and 38.99 % more
DM in comparison the animals receiving treated bagasse with
CaO and ammoniated bagasse, respectively (Table 3). The
NDFap intake varied with the diet as well, animals fed with
treated bagasse with CaO had the larger (P < 0.05) consump-
tion of NDFap followed by animals fed with ammoniated
bagasse and those fed fresh sugarcane (Table 3).
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Table 3 Ingestive behavior and performance of lambs fed diets
containing fresh sugarcane, dehydrated bagasse treated with calcium
oxide, or bagasse ammoniated with urea

Table 4 Feeding and rumination efficiency (g DM and NDF/hour) in
lambs fed diets containing fresh sugarcane, dehydrated bagasse treated
with calcium oxide, or bagasse ammoniated with urea.

Item Forages SEM
Fresh Treated Ammoniated
Sugarcane”  bagasse bagasse®
with CaO®

Consumption in 24 h (kg of DM)

DM Intake 0.984a 0.711b 0.674b 0.021
NDF Intake  0.135¢ 0.453a 0.195b 0.008
Feeding
Minutes/ 302.83b 419.54a 308.18b 7.069
day
Rumination
Minutes/ 510.41ab 570.18a 495.63b 10.542
day
Chewing
Minutes/ 813.25b 989.72a 803.81b 11.921
day
Seconds/ 42.52 44.18 46.63 1.341
bolus
Idling
Minutes/ 626.50a 450.09b 635.90a 11.943
day
Daily weight gain
Kilograms/  0.155a 0.096¢ 0.127b 0.004
day

Means followed by the same letter in the same line do not differ from one
another with the use of Tukey’s test at 5 % probability

SEM standard error of the mean

# Sugarcane with 2.6 % urea added (% DM)

® Sugarcane bagasse treated with calcium oxide (0.5 % DM)

¢ Ammoniated sugarcane bagasse (5 % urea and 1.2 % soybean DM)

The animals fed with treated bagasse with CaO had signif-
icantly longer times in feeding and chewing (P < 0.05) com-
pared with those on the fresh sugarcane diet and ammoniated
bagasse (Table 3). The time spent in rumination was higher
(P < 0.05) for animals fed with bagasse treated with CaO com-
pared to bagasse ammoniated, and the time spent in idling was
higher (P < 0.05) for animals fed with sugarcane and bagasse
ammoniated. In addition, the daily weight gain was lower
(P < 0.05) for animals fed bagasse treated with CaO (Table 3).

The feeding and rumination efficiency, expressed as grams
of DM per hour and in grams of NDFap per hour, was affected
by the experimental diets, with the fresh sugarcane diet having
the best (P < 0.05) feeding and rumination efficiency in grams
of dry matter per hour in relation to the other diets. However, all
diets were different (P < 0.05) from one another in the feeding
and rumination efficiency in grams of NDF per hour, with
higher values observed (P <0.05) for treated bagasse with
CaO, ammoniated bagasse, and fresh sugarcane, respectively
(Table 4). This confirms the lower quality of sugarcane NDF
and shows us a possible improvement in the NDF profile of the
bagasse treated with calcium oxide and the bagasse ammoniat-
ed with urea.
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Item Forages SEM
Fresh Treated Ammoniated
Sugarcane® bagasse bagasse®
with
Ca0®
Feeding efficiency
g DM/ 205.40a 103.07b 140.07b 6.718
hour
g NDF/ 28.27¢ 65.46a 40.27b 1.777
hour
Rumination efficiency
g DM/ 1.38a 0.92b 1.06a 0.049
bolus
g NDF/ 0.18¢c 0.30b 0.59a 0.019
bolus
g DM/ 117.73a 75.93b 84.89b 3.137
hour
g NDF/ 16.15¢ 48.51a 24.51b 1.178
hour

Means followed by the same letter in the same line do not differ from one
another with the use of Tukey’s test at 5 % probability

SEM standard error of the mean
# Sugarcane with 2.6 % urea added (% DM)
® Sugarcane bagasse treated with calcium oxide (0.5 % DM)

¢ Ammoniated sugarcane bagasse (5 % urea and 1.2 % soybean DM)

The values related to grams of dry matter per ruminated
bolus were similar (P> 0.05) between animals that received
sugarcane and ammoniated bagasse but were significantly
lower (P <0.05) for animals fed with treated bagasse with
calcium oxide (Table 4).

There were statistically significant differences in rumina-
tion efficiency (g of NDF per ruminated bolus) among all the
diets evaluated, with the efficiency being highest in animals
fed with ammoniated bagasse, followed by those fed with
treated bagasse, and finally, those fed with fresh sugarcane
(Table 4).

The number of feeding and rumination periods was not
changed significantly (P> 0.05) by the diets. However, the
number of idling periods for the treated bagasse with calcium
oxide diet was shorter (P < 0.05) than for other diets, due to
the longer time spent on feeding and ruminating, as described
previously.

With regard to the time spent per period of activity
(Table 5), we observed significantly longer (P <0.05) times
spent per feeding and rumination period and shorter (P < 0.05)
times spent per idling period in animals fed with treated ba-
gasse with CaO, while animals fed with the other two diets
showed no significant differences (P> 0.05) from each other.
The longer feeding and rumination period and shorter idling
period in animals fed with dehydrated and treated bagasse can
be attributed to the high quantity of NDF present in the diet
and the low quality of fiber.
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Table 5 Numbers for feeding (#/day), rumination and idling periods,
and time spent per feeding, ruminating, and idling period (minutes) in
lambs fed diets containing fresh sugarcane, dehydrated bagasse treated
with calcium oxide, or bagasse ammoniated with urea

Item Forages SEM
Fresh Treated Ammoniated
Sugarcane® bagasse bagasse®
with
CaOP
Number of periods (per day)
Feeding 19.95 18.9 21.23 0.566
Rumination 28.85 27.05 29.65 0.682
Idling 40.38a 35.30b 40.50a 0.782
Time spent per period (minutes)
Feeding 15.72b 24.08a 14.89b 0.753
Rumination 18.52ab 21.49a 17.68b 0.533
Idling 15.76a 13.04b 16.01a 0.286

Means followed by the same letter in the same line do not differ from one
another with the use of Tukey’s test at 5 % probability

SEM standard error of the mean
# Sugarcane with 2.6 % urea added (% DM)
® Sugarcane bagasse treated with calcium oxide (0.5 % DM)

¢ Ammoniated sugarcane bagasse (5 % urea and 1.2 % soybean DM)

Discussion

The higher intake of fresh sugarcane with urea diet is possibly
due to a better synchronization between sources of energy and
protein used simultaneously by ruminal microorganisms for their
growth, with saccharose and urea being sources of quickly avail-
able energy and protein, respectively. The average daily gain for
sugarcane, treated bagasse with CaO, and ammoniated bagasse
was 0.155, 0.096, and 0.127 kg/day, respectively (Table 3). The
increase in fresh sugarcane consumption reflected in average
daily gain of 61 and 22 % more in comparison the animals
receiving treated bagasse with CaO and ammoniated bagasse,
respectively. The intake of treated bagasse with calcium oxide
was limited by the high level NDF in the diet (Table 2), while the
ingestion of ammoniated sugarcane bagasse may have been re-
duced because of the strong smell of ammonia, even after aera-
tion, which is characteristic of this feed.

The dry matter intake by animals fed with treated sugar-
cane bagasse with calcium oxide was similar to that of animals
fed with ammoniated sugarcane bagasse. This similarity may
be due to the similarity of the fibers in these feeds because the
forage used was the same (sugarcane bagasse) and differed
only in the type of chemical treatment (Table 2).

The significantly longer time the animals on the treated
bagasse diet spent feeding, chewing, and ruminating is related
to the digestibility of the treated bagasse with calcium oxide
and to the level of this nutrient in the diet (Table 3). Van Soest
(1994) commented that the rumination time consists of a var-
iable that is directly and proportionally related to the level of

NDF and the physical form of the diets; therefore, the time
spent ruminating is proportional to the level of cell walls in the
feeds, that is, diets with very different levels of NDF usually
predispose the animals to different rumination times.

The values of NDF intake for wethers fed with fresh sug-
arcane and ammoniated bagasse were close to 0.33 kg of
sugarcane consumed by caprines and described by Carvalho
et al. (2011) and Carvalho et al. (2010), and the same is the
case for the 0.15 and 0.28 kg of NDF, respectively, of sugar-
cane bagasse consumed by lambs and observed by Mendes et
al. (2010) and Freitas et al. (2008). However, the consumption
value of NDF for animals fed with the dehydrated and treated
bagasse was higher than that reported in literature. According
to Barros et al. (2011), the increased feeding and rumination
time in animals fed with treated bagasse with calcium oxide
can be explained by the increase in NDF level in the diet,
which probably caused a lower rate of passage with subse-
quent ruminal fill.

Silva et al. (2015) evaluating the sugarcane bagasse in diets
for lambs observed quadratic effect on feeding, ruminating,
and idle times, with the decrease of bagasse in the diet. The
lack of a significant difference in chewing activities (seconds
per bolus) can be attributed to the similarity in processing for
all the experimental diets and thus, the similarity in feed
particle size as Saenz (2005) has shown that the size of feed
particles has a great effect on ruminating and chewing
activities. In addition, McLeod and Minson (1988) note that
chewing activities are important mechanisms in the process of
reducing feed particle size, answering for over 80 % of the
total particle breakdown.

Although the chewing time in seconds per bolus did not
differ significantly from one diet to the other, a significantly
longer chewing time in minutes per day was observed for
animals fed with dehydrated and treated bagasse compared
with the other diets (Table 3), this is due to the higher fiber
content of this diet compared to fresh sugarcane and ammo-
niated bagasse.

Increased total chewing activity was reported by Carvalho
et al. (2006) for the use of growing levels of NDF of Tifton-85
hay (Cynodon sp.) in the diets of female goats, the authors
recorded values of 546.9, 631.7, 687.5, 764.2, and
819.4 min/day for NDF levels of 20, 27, 34, 41, and 48 %,
respectively. In this study, although the total chewing value of
the treated bagasse was different from the other diets, the
values related to the fresh sugarcane and ammoniated bagasse
diets were distinctly higher (Table 3). Because this activity
consisted of a weighing between feeding and ruminating ac-
tivities, it is possible that the sugarcane and bagasse used in
this experiment, predominantly fibrous forage, increased the
chewing values found.

According to Rabelo et al. (2008), the time spent chewing
increases as the NDF level of the fiber source increases,
resulting in a reduced ingestion of DM. In the present
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research, the animals fed with dehydrated and treated bagasse
spent longer periods chewing, expressed in minutes per day.

Therefore, the experimental values of 735, 800, and 648 boli
per day, related to the fresh sugarcane, treated bagasse, and am-
moniated bagasse diets, respectively, are considered high and are
attributed to the increased difficulty the animals have in reducing
the sugarcane and the bagasse particle and fiber. However, the
increased time spent chewing can positively influence the bal-
ance between the acids produced in the rumen and the secretion
of saliva, which is what influences rumen pH the most.
Therefore, the longer time spent chewing for animals fed with
the diet containing high levels of concentrate can be a way of
improving the rumen environment (Mendes et al. 2010).

The intake in grams of dry matter per hour is directly relat-
ed to the consumption expressed in kilograms per day
(Table 3). The results found in the present work confirm the
findings by Cardoso et al. (2006) who affirmed that ingestion
and rumination efficiency of the NDF fraction increases as the
level of fiber in the diet increases.

Rumination can be considered a physiological resource
triggered most frequently by forage quality to improve feed
use. The significantly higher mass of NDF per hour in
dehydrated and treated bagasse with calcium oxide explains
the reduction in intake of feed (g DM/hour), the increased
number of ruminated boli per day, the significantly lower con-
sumption of dry matter per bolus, and the significantly lower
mass of dry matter per hour.

For rumination efficiency, the results were similar to those
found for feeding efficiency (g DM/hour and g NDF/hour),
possibly because they were directly related to one another.
The improved NDF profile for the ammoniated bagasse, prob-
ably caused by the ammonization process, enabled higher
consumption of NDF per bolus and a lower number of boli
ruminated per day, improving rumination efficiency.

Rumination efficiency is an important mechanism in the
control of low-digestibility feed use (Carvalho et al. 2004).
Welch (1982) highlighted that rumination efficiency has great
importance in the control of low-digestibility feed use; the
animal can ruminate larger quantities of low digestibility feed
during eight or nine ordinary rumination hours, enabling
higher intake of feed and better productive performance.

The time spent in daily rumination, close to 13 h, was
longer than reported by Welch (1982), which may be related
to the low rate of passage of sugarcane and bagasse. Although
the dry matter intake was higher for sugarcane, the animals
adjusted the number of daily meals in similar form, indicating
similarity as to the chemical profile among the diets. The
absence of effect for the number of feeding and rumination
periods was also observed by Carvalho et al. (2008). Chewing
time has been one of the most studied and used measures to
evaluate fiber effectiveness resulting from its effects on pro-
duction of saliva, feed grinding, and consumption of DM and
ruminal environment (Colenbrander et al. 1991).
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Cardoso et al. (2006) affirmed that the level of NDF, when
less than 44 % in the diet of feedlot lambs, has no influence on
the time spent ingesting, ruminating, and idling. In the present
study, only the diet with dehydrated and treated bagasse had
levels of NDF higher than those described by Cardoso et al.
(2006), which justifies the significant variation for this diet.

In a study involving Santa Inés lambs fed diets containing
cocoa meal, Carvalho et al. (2008) observed that the mean time
spent per feeding, rumination, and idling period was 22.5, 23.4,
and 24.5, respectively. This is higher than the values found in
this work, the probable cause being quick ruminal fill, enabled
by the low quality of the forage used in this experiment,
resulting in a shorter, more frequent periods of feeding, rumi-
nation, and idling. According to Dado and Allen (1994), the
number of rumination periods increases with the level of fiber
in the diet in order to process the ruminal digesta and improve
digestive efficiency as was observed in this study.

Based on the intake and animal ingestive behavior, we
recommend that feedlot lambs be fed the following feed types
in order of forage quality: fresh sugarcane with urea, bagasse
ammoniated with urea, or dehydrated bagasse treated with
calcium oxide.
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