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INTRODUCTION

In grazing livestock systems in tropical South 
American environments, the monoculture of peren-
nial grasses of the genera Brachiaria and Panicum pre-
dominates with a forage production, concentrated in the 
rainy season (Sbrissia et al., 2017). The use of cultivated 
pastures is a valuable tool to increase the productivity 
of sheep but should be considered as a technology that 
requires knowledge of plant-animal interrelationships. 
The efficiency of the productive system of grazing 
animals is affected by changes in the feeding behavior 
under conditions that limit pasture intake due to the in-
ability to maintain a high rate of dry matter intake (Galli 
et al., 1996). The understanding of feeding behavior of 
grazing animals makes it possible to define adequate 
pasture and animal management strategies and pro-
vides the ability to interfere positively with production 
results.

The composition of forage selected by grazing ani-
mals depends on several factors, including the composi-
tion of available forage species, the grazing season, the 
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ABSTRACT

Cultivated pastures may increase the meat production of sheep, but it is necessary to understand 
the plant-animal relationships in a pastoral environment. This study aimed to assess the effect 
of forage cultivars on the intake and feeding behavior of sheep. Four treatments were evaluated, 
consisted of the cultivars Panicum maximum cvs. Aruana and Massai and Brachiaria brizantha cvs. 
Marandu and Piatã. Twenty-four sheep, male of the Santa Inês genotype, were used with six 
replications per treatment. Daily forage and nutrient intakes were evaluated in addition to time in 
grazing, rumination, and leisure activities. The animals in the pasture of Aruana grass demanded the 
most extended times of grazing and rumination (p<0.05). The leisure time was higher (p<0.05) in the 
animals kept in pastures of Piatã grass. The highest intakes of dry matter and crude protein in g/day 
(p<0.05) were found in the animals kept in the pasture of Marandu grass, and a smaller intake was 
found in the animals kept in the pasture of Massai grass. Intake of leaf blades was higher (p<0.05) in 
the animals kept in pastures of Massai and Marandu. The neutral detergent fiber intake did not differ 
among the cultivars. It is concluded that pasture structure and chemical composition of tropical forage 
cultivars influence the nutrient intake and feeding behavior of sheep. The low leaf blade offer of the 
pasture of the Aruana grass negatively affects the feeding behavior of the sheep, but the crude protein 
in forage of this cultivar favors the nutrient intake, feed conversion, and performance of sheep.
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growth stage, the pasture structure, and the individual 
preferences of the animals. The grazing pattern of the 
animal determines the quality of the diet consumed, in 
which dry matter intake is essential for animal perfor-
mance by determining the nutrient intake, considering 
as the main protein and the energy needed for the care 
of maintenance and production requirements (Fontenele 
et al., 2011). 

The understanding of the relationship between 
plants and animals in grazing systems becomes indis-
pensable for success in livestock, as there is a direct 
effect between feeding behavior, consumption, and 
animal performance. However, the measurement of 
herbage intake of grazing animals is difficult; there are 
no smooth and precise methodologies. Some research 
has used techniques to estimate herbage intake and 
nutritional parameters in grazing cattle such as external 
and internal markers (Azevedo et al. 2014), these types 
of sheep surveys are rare. Therefore, the objective of this 
study was to evaluate the effect of forage cultivars on 
forage and nutrient intake, as well as the feeding behav-
ior of sheep in Brachiaria and Panicum pastures.
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MATERIALS AND METHODS

The experiment was conducted in an area of the 
Research Group in Forage (GEFOR), located at the 
Academic Unit Specialized in Agricultural Sciences – the 
Federal University of Rio Grande do Norte - UFRN, in 
Macaíba, Rio Grande do Norte, Brazil. The geographical 
coordinates of the experimental area are latitude 5° 53’ 
35.12” south and longitude 35° 21’ 47.03” Westland 160 
m of altitude.

Animals, Experimental Design, and Diets

The experimental area of 2.88 ha was split into two 
lots of 1.44 ha, with four modules of 0.36 ha for each cul-
tivar, which were subdivided into six paddocks of equal 
area (0.06 ha). The evaluation period was from April to 
September 2017, the rainy season in the region with an 
average monthly rainfall of 164 mm. 

The treatments consisted of 4 tropical kinds of 
grass, two cultivars of Panicum maximum: Aruana and 
Massai grasses; and two of Brachiaria brizantha: Marandu 
and Piatã grasses. Pastures were managed by intermit-
tent stocking. The pasture rest periods were 52 days, 
the time necessary for the height of the canopy to reach 
50 cm. The occupation period of each paddock was 52 
days, and the time was required so that approximately 
50% of the available mass could be removed. To ensure 
the goals of height, we used the variable stocking rate 
according to the grass growth and the amount of avail-
able forage.

Samples were collected through manual grazing 
simulation during the evaluation periods of pasture 
availability. Morphological components (leaf blade and 
stem) were pre-dried at 55 °C, ground in a Wiley mill to 
1 mm, and subsequently analyzed (Table 1).

The chemical composition of samples were 
analyzed according to AOAC (2005): dry matter (DM) 
was determined by drying in an oven at 105oC for 16 
hours (method 973.18); ashes by burning at 600oC for 
4 hours (method 942.05); the crude protein (CP) was 
estimated indirectly from total nitrogen (N) determined 
by Kjeldahl method (method 984.13), and acid detergent 
lignin (ADL) was determined with acid detergent fiber 
residue treated with 72% sulfuric acid (method 973.18). 
Neutral detergent fiber (NDF) and acid detergent fiber 

(ADF) were determined according to Van Soest et al. 
(1991), using 16 microns polyester bags in Ankom 220 
Fibre Analyzer (ANKOM Technology, Inc., NY, USA). 
We determined the in vitro dry matter digestibility 
(IVDMD) of the WCR varieties using the two-stage tech-
nique described by Tilley & Terry (1963) for a period 
of 72 hr using Ankom II Daisy Incubators (ANKOM 
Technologies, Inc.).

To evaluate the chemical composition of the forage 
(Table 1), samples were collected through manual graz-
ing simulation during the evaluation periods of pasture 
availability. Twenty-four 90-day-old castrated male 
Santa Ines weaned lambs with average live weights of 
23.8 ± 1.6 kg were used for evaluation kept in the pas-
ture during the day (from 7 a.m. to 4 p.m.) and housed 
in a shed with collective stalls during the night with ac-
cess to water and mineral salt ad libitum. Gastrointestinal 
nematode infestation was monitored weekly by count-
ing the number of eggs per gram of feces (EPG), where 
ever reached 500 eggs/g of feces was realized oral 
anthelmintic application.

Sampling and Measurement

The forage allowance (FA) was calculated by divid-
ing forage mass (FM) available in pre-grazing by the oc-
cupation period (OP) with stocking rate (SR), expressed 
in kg DM/ 100 kg live weight on each day (FA= (FM/
OP)/SR), according to Sollenberger et al. (2005). The ani-
mals were weighed weekly, and the average daily gain 
(ADG, g/day) was calculated by the difference between 
the weight of the animals at the beginning and the end 
of the experiment divided by the experiment days.

During the experiment, four periods (every two 
months) of marker delivery and feces collection were 
performed during two occupation stages. Those were 
the first and last days of the paddock occupation, to 
estimate the fecal output of DM (FO; g/animal/day) 
using LIPE® as an external marker (Saliba et al., 2015). 
Capsules containing 250 mg of LIPE® were orally intro-
duced for seven days (one capsule per animal per day) 
at 8 a.m. Feces were collected directly from the rectal 
bulb during the 5-day collection period, once a day. 
Feces started to be collected two days after the start of 
marker administration so that homogenization could oc-
cur throughout the entire digestive tract. Afterward, the 

Table 1. Chemical composition of the morphological components in tropical pastures

Component of tropical pastures
Chemical composition (g/kg DM)

DM CP MM NDF ADF ADL IVDMD
Marandu grass (leaf blade) 245 150 77 618 319 41 684
Marandu grass (stem) 212 84 78 726 444 61 603
Piatã grass (leaf blade) 273 120 71 656 331 38 668
Piatã grass (stem) 241 67 68 746 445 58 580
Massai grass (leaf blade) 307 97 78 744 416 52 602
Massai grass (stem) 288 45 67 810 498 72 549
Aruana grass (leaf blade) 236 162 86 707 369 60 650
Aruana grass (stem) 238 85 73 767 474 73 557

Note: DM= dry matter, MM= mineral matter, CP= crude protein, NDF= Neutral detergent fiber, ADF= acid detergent fiber, ADL= acid detergent lignin, 
IVDMD= in vitro dry matter digestibility.
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fecal samples were homogenized, dried (55°C for 72 h), 
and ground (1 mm) for further analysis. 

LIPE® concentration in feces was determined 
using infrared spectroscopy in the Simoes and Saliba 
laboratory. The fecal output was estimated based on the 
ration of the amount of marker administrated to marker 
concentration in feces: 

FO(g/animal/day) = (MAO / MCF) × 100

where FO is the fecal output, MAO is the marker 
amount offered (LIPE®), and MCF is the marker con-
centration in feces (g/kg DM). The DMI estimate was 
obtained using the following equation: 

DMI(g/day DM) = FO × MCF / MCFo

where FO is the fecal output (g/day DM), MCF is the 
marker concentration in feces (g/kg DM), and MCFo is 
the marker concentration in forage (g/day DM). Intake 
of the leaf blade and stem (g/day) was estimated by the 
proportion of the mass of each morphological compo-
nent disappeared from the picket during grazing, and 
this proportion was applied in the dry matter consump-
tion, once the base diet was pasture only. The nutrient 
intake was estimated by the sum of the ingested amount 
in each morphological component. 

Evaluations of the intake pattern were conducted 
by observations, which were made in 24-hour shifts, and 
the animals’ activities were recorded every 5 minutes. 
The animals were evaluated visually for feeding behav-
ior, with three test animals for each observer. The biting 
rate was calculated from the time required for animals 
to perform 20 bites, then transformed into bites per 
minute (Hodgson, 1985). The observed activities were 
grazing, rumination, and idle times. All observations for 
the day were added up for each variable and expressed 
in h/day. Feeding and rumination efficiency (gDM/h and 
gNDF/h) were obtained by dividing the mean daily DM 
and NDF intake by the total time spent in grazing and 
rumination in 24 hours, respectively (Burger et al., 2000).

Statistical Analysis

The experimental design was a randomized 
block design (possible effect of the area), the data were 
analyzed for variance and the averages compared by 
the Tukey test at 5% significance, using the statistical 
program SISVAR 5.6 (Ferreira, 2011). The model for data 
analysis was as follows:

Yij = μ + Fi + Cj + eijk

where Yijk l is the dependent variable, μ is the overall 
mean, Fi is the effect of the cultivar (Marandu grass, 
Massai grass, Aruana grass. and Piatã grass), Cj is the 
effect of the block, and eijk is the error term. 

Correlations were obtained by Pearson’s correla-
tion analysis and the t-test, considering significance at 
p<0.05. The criterion for the classification of the correla-
tion coefficient was r ≥80% meaning a strong association 
and 50% <r≤70% indicating a moderate correlation.

RESULTS

The lowest forage and leaf blade allowance were 
observed in the Aruana grass pastures (Table 2), while 
Massai pastures displayed the lowest stem allowance 
(p<0.05). The highest dry matter intake (DMI) as g/day 
was observed in the animals kept in Marandu grass 
pastures and the lowest in those kept in Massai grass 
pastures (p<0.05). The dry matter intake in %LW did not 
differ according to the cultivars (p>0.05); the average 
intake was 2.43% of their live weights in dry forage.

The highest intake of leaf blades was observed in 
the animals kept in pastures of Massai and Marandu 
grass (p<0.05) and the highest intake of the stem in the 
animals kept in Aruana grass pasture. The highest crude 
protein intake (CPI) as g/day and % LW (p<0.05) were 
obtained by the animals kept in Marandu grass pastures 
and the lowest in Massai grass pastures (Table 3). Intake 
of mineral matter (MMI), neutral detergent fiber (NDFI), 
and acid detergent fiber (ADFI) in % LW did not differ 
according to cultivars (p>0.05), followed the same be-
havior of DMI in % LW. The highest ADFI in g/day and 
acid detergent lignin (ADLI) as g/day and % LW were 
observed in the animals in Aruana grass. The MMI in g/
day was higher in the animals kept in Marandu grass 
pastures. NDFI did not differ according to the cultivars 
(p>0.05), with an average intake of 474.23 g/day of NDF.

The animals kept in Aruana grass pastures de-
manded the most extended (p<0.05) grazing time (Table 
4). The highest bit rates (p<0.05) were observed in the 
animals kept on Marandu and Aruana grasses pastures 
and the lowest in Massai and Piatã pastures (Table 4). 
The highest time spent on rumination, and the short-
est leisure time was observed in the sheep kept in the 
Aruana grass pastures (p<0.05). The animals kept in 
Aruana grass pastured continuously as long as they 

Table 2. Forage supply and dry matter intake by sheep in pastures of tropical pastures

Variables
Forages

CV (%)
Marandu Piatã Massai Aruana

Forage allowance (kg DM/ 100 kg LW)   47.51ᵃ   47.80ᵃ   46.79ᵃ   38.33ᵇ 14.03
Leaf blade allowance (kg DM/ 100 kg LW)   26.35ᵇ   27.98ᵇ   34.01ᵃ   18.14c 17.57
Stem allowance (kg DM/ 100 kg LW)   21.16ᵃ   19.82ᵃ   12.78ᵇ   20.20ᵃ 14.89
Dry matter intake (g/day) 730.92ᵃ 698.90ᵇ 623.65ᵈ 655.23c   2.17
Dry matter intake (%LW)     2.66     2.59     2.29     2.21 12.03
Leaf blade intake (g/day) 543.76ᵃ 514.81ᵇ 546.16ᵃ 360.33c   2.26
Stem intake (g/day) 187.15ᵇ 184.09ᵇ   77.48c 294.90ᵃ   2.20

Note: DM= dry mater, LW= live weight, Means in the same row with different superscripts differ significantly (p<0.05).
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remained in the pasture (7 a.m. to 4 p.m.), the animals 
kept in the other cultivars reduced the time of grazing in 
the period between 1 p.m. and 3 p.m. (Figure 1A). After 
the grazing period, these animals divided their time into 
rumination and leisure activities, with predominance 

for rumination in the period between 5 p.m. and 11 p.m. 
(Figure 1B) and for leisure between 11 p.m. and 07 a.m. 
of the following day (Figure 1C).

The highest feed efficiency (gDM/h and gNDF/h) was 
observed in the animals kept in Piatã pastures (p<0.05) 

Table 3. Intake of nutritional components by sheep in pastures of tropical pastures

Variables
Forages

CV (%)
Marandu Piatã Massai Aruana

Crude protein intake (g/day)   97.29ᵃ   74.11c   56.46ᵈ   83.44ᵇ 2.12
(%LW)     0.35ᵃ     0.27ᵇ     0.21c     0.28ᵇ 11.44
Mineral matter intake (g/day)   56.47ᵃ   49.07c   47.79c   52.52ᵇ 2.14
(%LW)     0.21     0.18     0.18     0.18 11.49
Neutral detergent fiber intake (g/day) 471.92 475.05 469.11 480.94 2.18
(%LW)     1.72    1.76     1.72     1.63 11.75
Acid detergent fiber intake (g/day) 256.56bc 252.32c 265.79ᵇ 272.74ᵃ 2.16
(%LW)     0.94     0.94     0.98     0.92 11.73
Acid detergent lignin intake (g/day)   33.71ᵇ   30.24c   33.98ᵇ   43.15ᵃ 2.10
(%LW)     0.12ᵇ     0.11ᵇ     0.13ᵇ     0.15ᵃ 11.36

Note: LW= live weight, means in the same row with different superscripts differ significantly (p<0.05).

Table 4. Time of grazing, rumination, and leisure of sheep kept on grasses of tropical grasses

Variables
Forages

CV (%)
Maradu Piatã Massai Aruana

Grazing time (h/day)   8.26ᵇ   7.38c   8.10ᵇ   9.00ᵃ   3.84
Biting rate (bit/min) 47.17ᵃ 36.24ᵇ 35.57ᵇ 44.10ᵃ 21.77
Rumination time (h/day)   7.13ᵇ   7.10ᵇ   7.81ᵇ   8.81ᵃ   7.89
Leisure time (h/day)   8.41ab   9.26ᵃ   8.03ᵇ   6.22c   9.62

Note: LW= live weight, means in the same row with different superscripts differ significantly (p<0.05).

Figure 1.  Grazing (A), rumination (B) and leisure/idle (C) activities of sheep on pastures of trop-
ical grasses according to the time. Aruana (
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(Table 5). The pastures of Marandu and Piatã grasses 
provided the greater (p<0.05) rumination efficiency 
(gDM/h and gNDF/h) than the Aruana grass. The highest 
average daily gain (ADG) and the lowest feed conver-
sion (FC) were observed in the Aruana grass pasture an-
imals when compared to those maintained on pastures 
of Massai and Piatã grasses (Table 5). The main variables 
that showed significant correlations (p<0.05), and mod-
erate to high magnitude are presented in Table 6.

DISCUSSION

Forage and morphological components allowance 
were the result of the volumetric density of these com-
ponents in the pasture structure, since all the pastures 
were 50 cm high in the pre-grazing. The highest leaf 
blade and lowest stem supply observed in Massai pas-
tures can be a result of the high density of tillers of this 
cultivar (Luna et al., 2014). The highest supply of stem in 
the other cultivars can be explained by the forage sup-
ply above 20 kg DM/100 kg LW. According to Gómez et 
al. (2010), in intermittent stocking, from this value occurs 
excessive accumulation of stems and dead material, 
which also causes a decrease in the quality of the forage 
offered.

The DMI (g/day) was directly related to the neutral 
detergent fiber content of the cultivars (Table 1), the ani-
mals that grazed forage with lower NDF obtained high-
er intake of dry matter. According to Bosa et al. (2012), 
the concentration of NDF in fodder is inversely related 
to dry matter intake by the animal. That is, the higher 
the NDF content, the lower the total intake. The DMI 

was lower than the 3.62% of LW observed by Pereira et 
al. (2018), for sheep in feedlot fed hay of Massai grass. 
The highest intake obtained by the authors was a result 
of the use of a protein concentrate, which allows an ad-
ditive effect on total intake (Mabrouk et al., 2008). This 
effect was also observed by Jochims et al. (2010), who 
observed a lower intake of total DM in animals kept ex-
clusively in millet pasture, and this was only 67% of the 
total intake of the animals that received supplements.

The animals kept in Massai and Marandu pastures 
displayed the highest intake of leaf blades (p<0.05). 
Although the highest intake of total forage (g/day) was 
observed in the animals that consumed Marandu grass, 
the greater supply of leaf blades observed in the Massai 
grass (Table 2) enabled a greater selection of this compo-
nent by the animals. The lower ingestion of stem by the 
animals kept in the Massai grass supports this observa-
tion. The same reasoning explains the higher intake of 
stem by the animals kept in grasses of Aruana grass 
confirmed by the high and negative correlation (Table 6) 
between leaf blade and stem consumption. Usually, the 
animals prefer the leaves instead of the stems, because 
they are more digestible and nutritious; mature plants 
are also rejected. However, in pastures with less forage 
supply, the animals also consume the other parts of the 
plants (Tarazona et al. 2012).

The CPI was directly related to the CP concentra-
tion observed in the morphological components of the 
cultivars (Table 1). Although the highest CP concentra-
tion in the leaf was observed in the Aruana grass culti-
var, the lower intake of this component by the animals 
in this cultivar made the CPI intermediate between 

Table 5. Efficiency of feed and rumination, average daily gain, feed conversion of sheep on pastures of tropical grasses

Variables
Forages

CV (%)
Marandu Piatã Massai Aruana

Efficiency of feed (gDM/ h)   88.50ᵇ 94.89ᵃ 77.06c 72.80c   4.24
Efficiency of feed (gNDF/ h)   57.15bc 64.50ᵃ 57.96ᵇ 53.44c   8.94
Efficiency of rumination (gDM/ h) 103.16ᵃ 99.25ᵃ 80.31ᵇ 74.57ᵇ   9.12
Efficiency of rumination (gNDF/ h)   66.60ᵃ 67.46ᵃ 60.40ab 54.73ᵇ   8.94
Average daily gain (g/day)   46.97ab 41.36ᵇ 42.63b 65.15ᵃ 35.75
Feed conversion   15.70ᵃ 16.89ᵃ 14.63ᵃ 10.06ᵇ 14.61

Note: DM= dry matter, NDF= neutral detergent fiber, means in the same row with different superscripts differ significantly (p<0.05).

Table 6.  Correlation coefficients between variables of feeding behavior, intake and feed conversion of sheep on pastures of tropical 
grasses

GT RT LT LBI SI ADLI FE RE FC
GT - 0.66* -0.87* 0.70* 0.53* 0.87* -0.82* 0.84* -0.51*
RT - - -0.94* 0.58* 0.40NS 0.71* -0.75* 0.81* -0.31NS

LT - - - -0.67* -0.50* -0.83* 0.82* -0.92* 0.40NS

LBI - - - - -0.85* -0.87* -0.71* 0.57* 0.39NS

SI - - - - - 0.70* -0.17NS 0.73* -0.22NS

ADLI - - - - - - -0.75* 0.82* -0.56*
FE - - - - - - - -0.58* 0.55*
RE - - - - - - - - 0.55*
FC - - - - - - - - -

Note:  GT= grazing time, RT= rumination time, LT= leisure time, LBI= leaf blade intake, SI= stem intake, ADLI= Acid detergent lignin intake, FE= feed 
efficiency, RE= rumination efficiency, FC= feed conversion, NS= (Not significant), *= (p<0.05).
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Marandu and Massai grasses. Pereira et al. (2018) ob-
served CPI of 0.48% LW in sheep fed with Massai hay 
and concentrated in the ratio (2:1). The difference in 
intake between the studies can be attributed to the use 
of concentrated supplements. The intake of this nutri-
ent is the variable that most affects animal performance 
(Goes et al., 2018). Supplementation can be viable and 
important in the periods of the seasonality of pastures 
(Sousa et al., 2018).

The observed NDFI may indicate that this nutrient 
has limited forage intake. The lower intake of this nutri-
ent (413.76 g/day of NDF) by Santa Inês sheep was also 
observed by Fontenele et al. (2011), who infer that food 
intake was limited by filling the ruminal compartment. 
According to Harper & McNeill (2015), increased intake 
of NDF may limit a ruminant’s ability to consume suf-
ficient feed to meet his or her needs. In forage-based 
diets, rumen filling and fade rate usually control the in-
gestion. The highest ADLI observed in the animals kept 
in Aruana grasses can be attributed to the higher stem 
intake by these animals. These variables have a high and 
positive correlation (Table 6). Besides this, cultivar has a 
higher concentration of ADL in the stem (Table 1).

The animals kept in Aruana grasses remained in 
grazing activity during all the time that they had access 
to the pasture (9h), without performing any other activi-
ty in this period. This result is probably due to the lower 
supply of leaf blades observed in this cultivar (Table 2), 
according to that the animals spent more time searching 
for leaves to meet their daily requirement of forage in-
take. According to Pellegrini et al. (2011), sheep respond 
to a decrease in the percentage of available green leaves, 
increasing grazing time, to try to compensate for the 
reduction in diet quality, since the accessibility of leaves 
and the degree of maturity of the plant are closely re-
lated to the nutritive value of forage plants.

The higher bit rates resulted in higher DMI (g/
day) in Marandu pastures, and the lower supply of 
leaf blades in Aruana pastures (Table 2) justify the high 
rates. The increase in the bit rate can be caused by the 
reduction in DM availability and by the morphological 
composition of the pasture (Pedroso et al., 2004). The 
animals kept in Aruana pastures used the behavioral 
strategy in which the animals compensate for the reduc-
tion in pasture intake with the increase of grazing time. 
Consequently, this strategy implies an increase in the 
time of rumination, proved by the moderate correlation 
obtained between these variables (Table 6). Pompeu et 
al. (2009) observed 9.9 h of pasture for sheep in Tanzania 
pastures, the highest time obtained is the result of the 
absence of animal restraint, where only 9 hours of stay 
of the animals in the pasture was available in this work, 
this may have restricted the DMI.

The rumination time, independent of the grazed 
forage crop, was higher than the 6.6 h/day observed by 
Silva et al. (2016) in sheep kept on tropical pastures in 
the dry season. Even the quality of the forage was lower, 
the use of 1.5% LW of the concentrate supplement sig-
nificantly improved the quality of the total diet of these 
animals. If the amount of concentrate is considered 
concerning the weight of the total intake obtained in this 

work (Table 2), it represents more than 60% of the ani-
mals’ diet. The higher demand for time in grazing and 
rumination explains the less leisure time of the animals 
kept in Aruana grass pastures, with a high negative 
correlation between these activities (Table 6). Similar be-
havior was observed by Emerenciano Neto et al. (2018) 
for sheep in the pasture of Massai grass under different 
canopy heights. According to Pellegrini et al. (2011), the 
greater participation of the structural components in the 
pasture affected the increase in grazing time and the 
reduction in the leisure time of the animals.

The distribution of idle and rumination activities 
according to the schedule was similar to the results of 
Pompeu et al. (2009), with higher leisure frequencies 
between 11 p.m. and 5 a.m. and no grazing in the period 
from 2 a.m. to 5 a.m. for sheep in Tanzania pastures. The 
authors point out that primitive behaviors as protection 
of predators still causes the animals to prefer daytime 
grazing, even with high temperatures. The same period 
is also used for rumination. Feeding efficiency of the 
animals kept in Piatã pastures was a result of lower acid 
detergent lignin intake and grazing time (Table 3 and 
Table 4), with a high negative correlation between these 
activities (Table 6). The increase in rumination efficiency 
occurred when there was a greater supply of leaf blades, 
which allowed a higher rate of feed passage (Pereira et 
al., 2018). According to Carvalho et al. (2004), rumination 
efficiency is an essential mechanism in controlling the 
use of low digestibility foods.

With Aruana forage, the animal showed a higher 
daily weight gain and a more favorable feed conversion 
index. The higher crude protein intake with Aruana 
(that, however, was lower than that fed with Marandu) 
could have contributed to these results. But the other 
factor should be considered, as the longer grazing time. 
According to the longer time spent grazing, the sheep 
distributed their herbage intake (which was intermedi-
ate in comparison with the other forages) over a long 
grazing time. This condition could happen because they 
ate continuously and also permitted to slow the feed 
transit in gastro-intestinal tract, thus improve digest-
ibility and, as a consequence, the efficiency of forage 
utilization and the growth performance.

The lowest feed conversion (FC) of animals kept 
in Aruana pastures was a result of the highest acid 
detergent lignin intake, and these variables showed a 
moderate negative correlation (Table 6). Higher forage 
intake is not always the most appropriate and should be 
observed with caution (Cabral et al., 2008), as conversion 
depends on the quality of forage intake. Therefore, food 
efficiency is an essential tool in livestock production 
systems, since an only high weight gain is not sufficient, 
these animals must also be efficient, with adequate in-
take and compatible performance.

CONCLUSION

Pasture structure and chemical composition of 
cultivars affect the nutrient intake, feeding behavior, 
and performance of sheep. The low leaf blade offer of 
the pasture of the Aruana grass negatively affects the 
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feeding behavior of the sheep, but the crude protein in 
forage of this cultivar favors the nutrient intake, feed 
conversion, and performance of sheep.
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