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
 

ABSTRACT 

 

To verify if strategies to reduce the height of Marandu grass pasture at beginning of the deferral period 

change intake and metabolic parameters in sheep during the dry season, 18 crossbred females, ½ Dorper 

+ ½ Santa Inês were used, distributed in 9 Marandu grass paddock handles to 3 drawdown strategies at 

the beginning of deferral period: 1) maintenance of grass with 15cm for 5 months before deferral start 

(15/15cm); 2) maintenance of marandu grass with 25 cm for 5 months, but at the beginning of deferral it 

was reduced to 15cm (25/15cm); 3) maintenance of 35 cm grass for 5 months, but at the beginning of 

deferral it was reduced to 15cm (35/15cm). The experiment was conducted in a completely randomized 

design (CRD), with 6 repetitions and repeated measures over time. Strategies to reduce the height of 

Marandu grass pasture, at the beginning of the deferral period, do not change nutrient intake and energy 

and protein metabolism. However, changes occurring in the pasture during the dry season alter these 

variables, and deferral is an interesting strategy to be used for forage production in winter, however, to 

optimize its use, it is necessary to use supplementation with concentrated rich in fermentable 

carbohydrates. 
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RESUMO 

 

Para verificar se estratégias de redução da altura do pasto de capim-marandu, no início do período de 

diferimento, alteram consumo e parâmetros metabólicos em ovinos durante o período seco, foram 

utilizadas 18 fêmeas, mestiças, ½ Dorper + ½ Santa Inês, que foram distribuídas em nove piquetes de 

capim-marandu, com três estratégias de rebaixamento no início do período de diferimento: 1) 

manutenção do capim com 15cm, por cinco meses, antes do início do diferimento (15/15cm); 2) 

manutenção do capim-marandu com 25cm, por cinco meses, rebaixado, no início do diferimento, para 

15cm (25/15cm); e 3) manutenção do capim com 35cm durante cinco meses, rebaixado, no início do 

diferimento, para 15cm (35/15cm).  O experimento foi conduzido em delineamento inteiramente ao acaso 

(DIC), com seis repetições e medidas repetidas no tempo. Estratégias de redução da altura do pasto, no 

início do período de diferimento, não alteram o consumo de nutrientes e metabolismo energético e 

proteico. Porém, as mudanças no pasto durante o período seco alteram essas variáveis, sendo o 

diferimento uma estratégia interessante para utilizar na produção de forragem no inverno. Para otimizar 

seu uso, faz-se necessária, entretanto, a utilização da suplementação com concentrados ricos em 

carboidratos rapidamente fermentáveis. 
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INTRODUCTION 

 

Sheep production on pasture under tropical 

conditions is limited by seasonality in forage 

production, with low pasture production in the 

dry period and constant forage demand by the 

animals throughout the year, which can be used 

as a technique for pasture production in the dry 

period, the deferral of pastures, which consists of 

selecting certain pasture areas and restricting 

them to animal access, at the end of the summer 

(Silva et al., 2016; Afonso et al., 2018). In this 

way, it is possible to reserve forage produced 

during the rainy season to be used during the 

shortage period. 

 

Pasture deferral is a technique for feed 

production in the dry period, with several 

advantages (Silva et al., 2016). It is possible to 

carry out management actions to ensure that the 

accumulated forage has good nutritional value 

(Santos et al., 2010). In this sense, in the Cerrado 

region for Urochloa brizantha cv. Marandu 

(marandu grass), Afonso et al. (2018) determined 

that the pasture should be lowered to 15cm at the 

beginning of the deferral period to obtain better 

quality forage and increase sheep performance. 

However, it is not known how best to carry out 

this pasture lowering. 

 

It is possible that keeping the pasture low until 

the beginning of the deferral period will result in 

a high growth rate of the deferred pasture (Santos 

et al., 2013) which can worsen the structure of 

the pasture for animal consumption, due to the 

greater presence of old tillers and, consequently, 

of worse nutritional value at the end of the 

deferral. On the other hand, if the sward lowering 

occurs immediately before the beginning of the 

deferral period, a large amount of leaf blades 

when removed could produce sward with better 

structure in winter, due to the greater presence of 

young tillers and better nutritional value. 

Different pasture structures can affect animal 

consumption, according to Carvalho et al. (2001) 

the morphological model with which the forage 

is available to the animal at the time of 

consumption is known as the structure of the 

pasture, which is responsible for the amount of 

nutrients ingested in grazing, so that pasture with 

a predominance of stalks and dead leaves makes 

it difficult to intake by the animal and decrease 

their performance. 

 

The evaluation of blood metabolites allows for 

the evaluation of the nutritional aspects of the 

animal, since the ingested diet has effects on the 

biochemical constituents of the blood (Lima et 

al., 2012). In addition, the evaluation of these 

metabolites helps in the clinical diagnosis of 

metabolic and nutritional disorders, which can 

cause reduced production, fertility problems and 

even death of the animals. (Lopes et al., 2015). 

Thus, the use of this tool in pasture sheep 

production systems can provide us with 

important information about the nutrients that 

have been ingested and those that are scarce or 

excess in the animal's body, and with this, 

propose improvements in the supplementation of 

these animals. Metabolic profiles in beef and 

dairy cattle have been well studied (Fonte et al., 

2021; Stefańska et al., 2021), however, 

information on metabolic profiles in sheep is still 

poorly known.  

 

So far, it is not known how different pasture 

management strategies can improve the quality 

of deferred pasture and how this could interfere 

with the animal's metabolic response depending 

on the consumption of different nutrients. The 

animal's response to a given management action 

should not only be studied as a function of the 

animal's greater or lesser performance, but it is 

also important to know what the animals' 

metabolic adaptations are in the different 

challenges during the dry period. 

 

In this sense, we aimed to verify if the height 

reduction strategies of Urochloa brizantha cv. 

Marandu (Marandu grass) at the beginning of the 

deferral period could change intake and 

metabolic parameters in sheep throughout the dry 

seazon.  

 

MATERIAL AND METHODS 

 

The experiment was conducted from June to 

September 2018, at the Experimental Farm 

Capim-branco, belonging to the Faculty of 

Veterinary Medicine of the Federal University of 

Uberlândia (UFU), in Uberlândia, MG. The 

experimental area used was a pasture of 

Urochloa brizantha cv. Marandu (marandu 

grass), which was already established without 

any degradation stage, consisting of nine pickets, 

each with 800 m
2
, in addition to a reserve area, 

totaling approximately two hectares. The study 

was approved by the Ethics Committee on the 
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Use of Animals (CEUA) of the Federal 

University of Uberlândia (registration/protocol 

number 112/18). 

 

The experiment was conducted in a completely 

randomized design (CRD) with repeated 

measures over time, with the treatments being 

the strategies of lowering the pastures allocated 

in the paddocks, with two animals per paddock 

and three replications (paddocks) per treatment, 

totaling nine paddocks. Evaluations were carried 

out throughout the grazing period, during the 

beginning (7th day), middle (4th day) and end 

(90th day), being analyzed as repeated measures 

over time. Three sward lowering strategies (15, 

25, 35cm) were studied at the beginning of the 

deferral period:  

 

1) Maintenance of marandu grass with 15cm 

grass for five months before the start of the 

deferral period (15/15cm);  

 

2) Maintenance of marandu grass with 25cm 

since October/2017, but at the beginning of the 

deferral period the pastures were lowered to 

15cm (25/15cm); 

 

3) Maintenance of 35cm grass from 

October/2017 until the beginning of the deferral 

period, when the pasture was lowered to 15cm 

(35/15cm). 

 

In October 2017, all paddocks were managed in 

continuous stocking with variable stocking rate, 

using adult sheep so that the desired heights (15, 

25 or 35cm) were reached and maintained until 

mid-March 2018, when the deferral period for all 

pastures. One week before the start of the 

deferral period, the pastures of the 25/15 and 

35/15 cm treatments were lowered to 15 cm. For 

this, the stocking rate was increased in these 

paddocks, using sheep with greater body weight. 

Pasture heights were monitored daily, so that, 

within a week, canopy lowering to 15cm was 

established.  

 

After a 90-day deferral period, in June 2018 the 

period of use of deferred pastures began, which 

were managed in continuous stocking at a fixed 

stocking rate, using 18 females, crossbred, ½ 

Dorper + ½ Santa Inês, non-pregnant, aged 

between 4 and 5 years and average initial body 

weight of 57.5kg. During the pre-experimental 

period, the animals were kept in the experimental 

area, adapted to the daily routine of the 

experiment and used to carry out a uniform 

grazing of the experimental paddock. 

 

The period of use of the deferred pastures started 

on June 19, 2018, and ended on September 17, 

2018, and the consumption assessments and 

blood collections were carried out at the 

beginning, middle and end of this period. Blood 

collections took place at the end of July, August, 

and September, for three alternate days to obtain 

mean values in each month of assessment. 

 

The sheep remained on pastures during the day 

and night periods, where they received protein 

salt with the following composition: white salt 

(62.5%), mineral salt (12.5%), corn meal (10%), 

urea (7.5%) and soybean meal (7.5%). The 

supplement intake was 0.03kg DM at the 

beginning, 0.03kg of DM in the middle and 

0.02kg of DM at the end of the grazing period. 

 

During the grazing period that occurred between 

06/19/2018 and 9/17/2018, there was rainfall of 

34.7mm on August 18, 3.3mm and 1.7mm on 

August 25 and 26, respectively. In September, 

the rains occurred in the period from 14 to 17 

September, accounting for 29mm (Table 1). 

 

Table 1. Monthly rainfall on the Capim Branco 

farm obtained by the Climatology and 

Environmental Meteorology Laboratory – 

CLIMA – UFU 

Month Rainfall (mm) 

June 0.0 

July 0.0 

August 39.7 

September 50.3 

 

In each paddock, two animals were used to 

determine the simulated grazing, intake, and 

metabolic parameters, totaling eighteen animals, 

and these evaluations were done at the 

beginning, middle and end of the grazing period 

(experimental period). To carry out the simulated 

grazing, a forage sample was collected by 

paddock, trying to simulate, during grazing, the 

morphological composition of the forage 

consumed by the sheep. (Sollenberger and 

Cherney, 1995). Sampling was carried out by 
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observing the forage consumption of two animals 

present in the paddock and collecting a sample 

similar to that consumed by each animal. 

 

To estimate fecal excretion, purified and 

enriched lignin LIPE
®
 was used, through the 

relationship between dose and fecal 

concentration of the external indicator. LIPE
®
 

was administered by esophageal tube, at a daily 

dosage of 0.5g.animal.day
-1

 in capsules given in 

the morning, once a day, for 6 days, with two 

days of adaptation and four days of collection. At 

the end of the collection period, a composite 

sampling of feces of each animal was performed. 

The samples were dried, ground to a size of 1mm 

for further analysis of the concentration of 

LIPE
®
. This determination was made by infrared 

spectroscopy, using the Watson Galaxy model 

device, FT-IR 3000 series. Fecal production was 

calculated as described by Saliba et al. (2003). 

Fecal collection was performed on the third day, 

after the supply of LIPE
®
, for 4 days and at the 

same time as the supply of the capsules. 
Indigestible neutral detergent fiber (iNDF) was 

used as an internal indicator to estimate pasture 

intake. The concentration of iNDF in simulated 

grazing and feces samples were determined by 

incubation in TNT bags in the rumen of cattle for 

240 h for NDFi (Valente et al., 2011). Pasture 

DM intake was estimated as follows: 

 

Intake = (FE* iNDFF)/ iNDFFor) + IntakeSup 

where: Intake = Dry matter intake (g.day
-1

); FE = 

fecal excretion (g.day
-1

); iNDFF= iNDF 

concentration in feces (g.g
-1

); IntakeSup = 

supplement DM intake (g.day
-1

); and iNDFFor = 

iNDF concentration in forage (g.g
-1

).  
 
Samples of pasture, simulated grazing, feces and 

supplement ingredients were ground in a knife 

mill (1mm) and placed in plastic pots. The 

contents of dry matter, mineral matter, crude 

protein, insoluble fiber in neutral detergent were 

subsequently determined and ether extract by the 

methods proposed by the INCT-CA (Detmann et 

al., 2012). To determine the dry matter 

potentially digestible (DMpd) content of the 

simulated grazing, the equation proposed by 

Paulino et al. (2008):  

 

DMpd = 0.98 (100 – NDF) + (NDF – iNDF) 

where: NDF = neutral detergent fiber; and iNDF 

= indigestible neutral detergent fiber.  

 

To obtain blood metabolites, blood collections 

were performed at the beginning, middle and end 

of the grazing period, at 8 am, through jugular 

venipuncture with Vacuntainer
®
 coupled to a 

tube without anticoagulant. Soon after blood 

collection, the samples were centrifuged at 3000 

rotations for 10 minutes, and the serum were 

separated into aliquots, stored in micro tubes, 

and kept in a freezer at -5°C for further analysis. 

After thawing the serum, they were processed in 

a semi-automatic analyzer (spectrophotometer) 

Bioplus
®
 2000, using commercial Lab Test

®
 kits. 

The energy metabolites analyzed were 

cholesterol and triglycerides, and the protein 

metabolites evaluated were total protein, urea, 

uric acid, creatinine, and albumin. 

 

For the inferential analysis of the data, all 

variables were analyzed regarding the 

assumptions of normality and homoscedasticity 

of variance. Those that met the assumptions were 

evaluated using analysis of variance, followed by 

the means test (Student's t test). The variables 

that did not meet the assumptions were evaluated 

using non-parametric analysis (Kruskal Wallis 

test) at the level of 10 % probability for Type I 

error. 

 

RESULTS AND DISCUSSION 

 

The different strategies to reduce the height of 

Marandu grass pasture at the beginning of the 

deferral period did not change the intake and 

energy and protein metabolism of animals 

(P<0.10;), which shows that despite the 

improvement in pasture quality deferred, with 

crude protein values in simulated grazing ranging 

from 3.6 to 15.4%, NDF from 57.1 to 82.8% and 

DMpd from 58.5 to 84%, the different strategies 

to reduce sward height deferred were not able to 

promote changes in the pasture, able to change 

the consumption of nutrients and protein and 

energy metabolism of animals. 

 

Furthermore, there was also no interaction effect 

between the different lowering strategies and the 

grazing period on nutrient intake and metabolite 

parameters of sheep in deferred pasture (P<0.10). 

The main effects observed in the study were in 

relation to the grazing period, that is, changes in 

the plant that occurred during the dry season 

were predominant in modifying the consumption 

and metabolism of the animals. 
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The grazing period affected the DM intake, when 

expressed as percentage of body weight (%BW), 

the CP intake and the NDF digestibility (P<0.10; 

Table 2), so that the sheep had higher DM intake 

(%BW) at the beginning and end of the grazing 

period, and the CP intake and NDF digestibility 

were higher at the end of the grazing period 

(P<0.10; Table 2). 

 

Table 2. Effect of grazing period on nutrient intake and chemical composition of samples of simulated 

grazing in sheep grazing Urochloa brizantha cv. Marandu deferred with different lowering strategies 

 Grazing Period  

 Start Middle End P value 

DM Intake (kg.day
-1

)  0.492 0.447 0.495 0.34 

DM Intake (%BW) 0.868 a 0.742 b 0.911 a 0.06 

CP Intake (kg.day
-1

) 0.049 b 0.032 c 0.060 a <0.10 

NDF digestibility 32.65 b 29.24 c 37.10 a <0.10 

Simulated grazing (SG)     

Dry matter (%)  34.35 c 60.85 a 45.01 b <0.10 

Organic matter (%)  91.12 ab 91.82 a 91.48 a <0.10 

Crude protein (%)  9.14 a 5.90 b 10.06 a <0.10 

NDF (%)  68.13 b 73.50 a 68.55 b <0.10 

Indigestible NDF (%)  22.03 ab 26.86 a 24.59 a <0.10 

DMpd (%) 77.31 a 72.61 ab 74.77 a <0.10 
a, b, c Line means followed by different letters differ statistically (P<0.10). DM: dry matter; CP: crude protein; NDF: 

fiber insoluble in neutral detergent; DMpd:dry matter potentially digestible; a,b,c differ by Student's t test (P<0.10). 

 

At the beginning of the grazing period (winter) it 

is possible that animals were consuming the 

upper strata of the pastures, with a greater 

presence of live leaves, however, with the 

advance of the dry season, when the climatic 

conditions were unfavorable to regrowth of the 

pasture (Table 1), there was a worsening in the 

quality of deferred pasture, with an increase in 

dead material (Silva et al., 2016; Pessoa et al., 

2016). In the middle of the grazing period, the 

animals began to consume the most basal strata 

of the pasture, with a greater presence of dead 

material and stem. (Vendramini et al., 2019). 

However, at the end of grazing period, from late 

August to early September, which coincides with 

the beginning of the rainy season in the Cerrado 

region, there were some rains (Table 1), which 

favored the appearance of young tillers and 

caused greater consumption of live leaves and 

protein. In fact, Santos et al. (2011), analyzed the 

chemical composition of different morphological 

components of the pasture and found that the live 

leaf has higher CP content and lower NDF and 

iNDF. 

 

There was no effect of grazing period on 

cholesterol concentrations (P>0.10). High 

cholesterol levels occur when there are biliary 

obstructions, hypothyroidism, or diets high in fat 

or carbohydrates (Gonzáles and Silva 2006). In 

the present study, the low concentrations of 

cholesterol (54.07 until 56.29mg. dL
-1

), with 

reference values of 15 to 139.9mg. dL
-1

 by Silva 

et al. (2020) and 52 until 76mg. dL
-1 

for Kaneko 

et al. (2008), reflect the diet low in fat and 

rapidly fermentable carbohydrates ingested by 

animals.  

 

In the middle and end of grazing period, the 

lowest serum concentrations of triglycerides in 

the animals were verified (P=0.06; Table 4). In 

the middle of grazing period, which was the most 

critical dry season, the animals had lower intake 

(%BW) (Table 2), with low energy intake 

resulting from low forage intake. In this time, the 

animals started to use energy present in 

triglycerides to meet their maintenance energy 

demand, thus reflecting in low concentrations 

blood in the middle of grazing period (Santos et 

al., 2015). 

 

The highest concentrations of uric acid, urea, 

creatinine, total protein, and albumin were 

verified in animals at the end of grazing period 

(P<0.10; Table 3). In fact, at the end of grazing 

period, a higher consumption of crude protein by 

the animals was identified (P<0.10; Table 2), 

which was caused by the regrowth of the pasture 

that occurred due to rainfall at the end of the 

month of August and early September. 

The higher concentration of urea at the end of 

grazing period (34.10mg.dL
-1

) reflects the higher 
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consumption of crude protein by the animals in 

the regrowth pasture, which is richer in fraction 

A (Non-Protein Nitrogen) and is rapidly 

available in the ruminal environment. Queiroz et 

al. (2011) verified for marandu grass at 30 and 

60 days of regrowth age, high concentrations of 

CP fraction A, with values ranging from 38.3% 

to 45.02% of Total Nitrogen. However, as the 

animals did not receive supplementation rich in 

rapidly fermentable carbohydrates, the rapid 

release of nitrogen in the rumen led to increased 

urea synthesis in the animals' liver and blood. 

(Flores et al., 2020; Tan and Murphy, 2004; 

Kebreab et al., 2002). Xia et al. (2018) found in 

Dutch cattle fed three levels of CP in the diet 

(10, 12 and 14% CP) a linear increase in serum 

urea concentration in animals with increased 

protein intake.  

 

The blood concentration of uric acid reflects the 

synthesis of microbial protein in the rumen, as it 

is a result of the degradation of the DNA of 

ruminal microorganisms, such as bacteria and 

protozoa that have undergone digestion, having 

their nucleic acids absorbed in the intestine. 

(Araújo et al., 2012). In this sense, animals at the 

beginning and end of the grazing period had 

greater nitrogen supply reaching the rumen, 

which resulted in increase of microbial protein 

and thus a higher level of uric acid in the blood. 

 

The higher concentrations of total protein 

obtained in animals at the end of grazing period 

are due to better quality of ingested forage, with 

higher CP levels and NDF digestibility. Ribeiro 

et al. (2003) evaluating the metabolic profile in 

Corriedale ewes reared in native pastures in 

southern Brazil observed a higher concentration 

of total protein in the spring season, where there 

is better quality pasture. 

 

Table 3. Effect of the grazing period on the blood concentration of energy and protein metabolites 

expressed in mg.dL
-1

 in sheep using deferred pasture with different lowering strategies 

 Grazing Period   

Variable Start Middle End P value 

RV 

Kaneko et al.  

(2008) 

RV 

Silva et al.  

(2020) 

Cholesterol 54.53a 56.29a 54.07a 0.701 52-76 15-139.9 

Triglycerides 20.00a 15.52b 16.96b 0.061 52-76 5-78 

Uric acid 0.473a 0.236b 0.500a P<0.001 0-1.9 0-2.9 

Urea 22.15b 21.38b 34.10a P<0.001 12.8–100 17-43 

Creatinine 0.495c 0.715a 0.758b P<0.001 0.40-1.80 1.2-1.9 

Total Protein 4.23b 5.97a 5.94a P<0.001 6-7.9 3.1-11.4 

Albumin 3.00c 3.67b 3.80a P<0.001 2.4-3.0 1.12-5.38 
RV: reference values 

 

Albumin is considered a more sensitive indicator 

for assessing protein nutritional status than  

total proteins. Persistently low values of  

suggest inadequate protein intake. Albumin 

concentrations verified in the present study were 

above the reference values recommended by 

Kaneko et al. (2008) and Silva et al. (2020). The 

highest concentrations of albumin were also 

verified at the end of grazing period (P<0.10), 

due to higher CP contents of deferred pasture at 

the beginning and end of grazing period. Saro et 

al. (2020) when offering three levels of CP in the 

diet of finishing sheep, they verified an increase 

in the concentration of serum albumin in the 

treatment with higher CP content (173g CP. kg 

DM
-1

). Albumin is the most abundant circulating 

protein, and its plasma concentration is mainly 

modulated by dietary protein intake (Paula e 

Silva et al., 2008).  

 

Among the nitrogenous metabolites present in 

the blood, creatinine is an indicator of renal 

function, formed as an end product of muscle 

metabolism and eliminated by the kidneys. High 

creatinine levels may indicate impaired renal 

function (Issi et al. 2016). The serum creatinine 

concentrations in the present study ranged from 

0.495 to 0.757mg.dL
-1

, which shows that the 

animals did not present kidney problems and 

intense metabolism of amino acids stored in the 

tissues. 

 

The metabolic parameters measured in the blood 

were all within the expected ranges for the sheep 
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species considering the age and body weight of 

the animals, suggesting no effect of the 

treatments, with greater effects from the grazing 

period. Furthermore, changes in protein and 

energy metabolites throughout the dry season 

indicate the need for differentiated 

supplementation for phases this period. In other 

words, to reduce problems arising from the loss 

of nutritional value of pasture and with 

consumption reduction by animals during the 

winter grazing period, an appropriate strategy is 

to use feed supplements, concentrated or forage, 

differentiated over the grazing period (Silva et 

al., 2021). 

 

Furthermore, the results with the main protein 

and energy metabolites analyzed showed the lack 

of readily fermentable carbohydrate sources in 

sheep fed on deferred pasture exclusively, 

requiring the inclusion of feeds rich in this 

nutrient so that it is possible to optimize the use 

of deferred forage  

 

CONCLUSION 

 

Strategies to reduce pasture height of Urochloa 

brizantha cv. Marandu (Marandu grass) at 

beginning of deferral period do not alter nutrient 

intake and energy and protein metabolism in 

sheep during the grazing period. However, 

changes occurring in pasture during the dry 

season alter these variables. The deferral is an 

interesting strategy to be used for forage 

production in winter, and to improve its use, it is 

necessary supplementation with concentrates, 

rich in rapidly fermentable carbohydrates. 

 

REFERENCES 

 
AFONSO, L.E.F.; SANTOS, M.E.R.; SILVA, S.P. et 

al. O capim-marandu baixo no início do diferimento 

melhora a morfologia do pasto e aumenta o 

desempenho dos ovinos no inverno. Arq. Bras. Med. 

Vet. Zootec., v.70, p.1249-1256, 2018. 

ARAÚJO, P.B.; ANDRADE, R.PX.; FERREIRA, 

M.A. et al. Efeito da substituição do feno de capim 

tifton (Cynodon spp.) por casca de mamona (Ricinus 

communis) em dietas a base de palma forrageira 

(Nopalea cochenilifera Salm Dick) sobre o 

metabolismo energético, proteico e mineral em ovinos. 

Rev. Bras. Med. Vet., v.34, p.327-335, 2012. 

CARVALHO, P.C.F.; RIBEIRO FILHO, H.M.N.; 

POLI, C.H.E.C. et al. Importância da estrutura da 

pastagem na ingestão e seleção de dietas pelo animal 

em pastejo. In: MATTOS, W.R.S. (Org.). REUNIÃO 

ANUAL DA SOCIEDADE BRASILEIRA DE 

ZOOTECNIA, 38., 2001, Piracicaba. Anais... 

Piracicaba: RASBZ, 2001. v.1, p.853-871. 

DETMANN, E.; SOUZA, M.A.; VALADARES 

FILHO, S.C. et al. Métodos para análise de alimentos 

- INCT - ciência animal. Visconde do Rio Branco: 

Suprema, 2012. 214p. 

FLORES L.; BIONAZ, M.; DOWNING, T. et al. 

Ates. Pastagens mistas efeitos no solidos do leite, 

emissão de CH4. Animals, v.10, p.1301, 2020.  

FONTES, P.L.P.; OOSTHUIZEN, N.; CIRIACO, 

F.M. et al. Effects of nutrient restriction on the 

metabolic profile of Bos indicus-influenced and B. 

taurus suckled beef cows. Anim. Int. J. Anim. Biosci., 

v.15, p.100166, 2021.  

GONZÁLEZ, F.H.D.; SILVA, S.C. Perfil Bioquímico 

no Exercício. In: _____. Introdução à bioquímica 

clínica veterinária. Porto Alegre: Universidade 

Federal do Rio Grande do Sul. 2006. 392p. 

ISSI, M.; GÜL, Y.; BAŞBUĞ, O. Evaluation of renal 

and hepatic functions in cattle with subclinical and 

clinical ketosis. Turk. J. Vet. Anim. Sci., v.40, p.47-52, 

2016.  

KANEKO, J.J.; HARVEY, J.W.; BRUSS, M.L. 

Clinical biochemistry of domestic animals. 6.ed. San 

Diego: Academic Press, 2008. 928p. 

KEBREAB, E.; FRANCE, J.; MILLS, J.A.N. et al. A 

dynamic model of N metabolism in the lactating dairy 

cow and an assessment of impact of N excretion on 

the environment1. J. Anim. Sci., v.80, p.248-259, 

2002. 

LIMA P.O.; CÂNDIDO M.J.D.; QUEIROZ M.G.R. et 

al. Parâmetros séricos de bezerros submetidos a 

diferentes tipos dietas líquidas. Rev. Bras. Saúde Prod. 

Anim., v.13, p.529-540, 2012. 

LOPES, K.T.D.L.; LIMA, R.N.; ASSIS, A.P.P. et al. 

Perfil bioquímico sérico de bezerros de origem leiteira 

aleitados com dietas líquidas alternativas. Pesqui. Vet. 

Bras., v.35, p.27-32, 2015. 

PAULA E SILVA, R.O.; LOPES, A.F.; FARIA, 

R.M.D. Seric proteins electrophoresis: clinical 

interpretation and correlation. Rev. Méd. Minas 

Gerais, v.18, p.116-122, 2008.  

PAULINO, M.F.; DETMANN, E.D.; VALADARES 

FILHO, S.C. (2008) Bovinocultura funcional nos 

trópicos. In: SIMPÓSIO INTERNACIONAL DE 

PRODUÇÃO DE GADO DE CORTE, 2., 2008, 

Viçosa. Anais... Viçosa: [UFV], 2008. p.275-305. 



Silva et al. 

926  Arq. Bras. Med. Vet. Zootec., v.74, n.5, p.919-926, 2022 

PESSOA, D.D.; SILVA, N.A.M.; CARVALHO, 

B.H.R. et al. Tillering of Marandu palisadegrass 

maintained at fixed or variable heights throughout the 

year. Trop. Grassl. Forrajes Trop., v.4, p.101-111, 

2016.  

QUEIROZ, M.F.S.; BERCHIELLI, T.T.; MORAIS, 

J.A.S. et al.  Digestibilidade e Parâmetros Ruminais de 

Bovinos Consumindo Brachiaria Brizantha Cv. 

Marandu. Archivos de Zootecnia, v.60, p.997-1008, 
2011. 

RIBEIRO, L.A.O.; GONZÁLEZ, F.H.D.; 

CONCEIÇÃO, T.R. et al. Perfil metabólico de 

borregas Corriedale em pastagem nativa do Rio 

Grande do Sul. Acta Sci. Vet., v.31 p.167-170, 2003. 

SALIBA, E.O.S.; RODRIGUEZ, N.M.; PILÓ-

VELOSO, D. Utilization of purified lignin extracted 

from Eucalyptus grandis (PELI), used as an external 

marker in digestibility trials in various animal species. 

In: WORLD CONFERENCE ON ANIMAL 

PRODUCTION, 9., 2003, Porto Alegre. 

Proceedings… Porto Alegre: WAAP, 2003. 

SANTOS, M.E.R.; BARBERO, L.M.; FONSECA, 

D.M. et al. Manejo do Pastejo em sistemas com 

diferimento do uso de pastagens. In: SIMPÓSIO DE 

PASTAGENS DO CAMPO DAS VERTENTES, 1., 

2013, São João Del'Rei. Anais... São João Del'Rei: 

UFSJ, 2013. p.98-120. 

SANTOS, M.E.R.; FONSECA, D.M.; BALBINO, 

E.M. et al. Valor nutritivo de perfilhos e componentes 

morfológicos em pastos de capim-braquiária diferidos 

e adubados com nitrogênio. Rev. Bras. Zootec., v.39, 

p.1919-1927, 2010. 

SANTOS, M.E.R.; FONSECA, D.M.; GOMES, V.M. 

et al. Estrutura e valor nutritivo do pasto diferido de 

Urochloa decumbens cv. Basilisk durante o período de 

pastejo. Rev. Bras. Agropecu. Sustentável, v.1, p.105-

122, 2011. 

SANTOS, R.P.; SOUSA, L.F.; SOUSA, J.T.L. et al. 

Parâmetros sanguíneos de cordeiros em crescimento 

filhos de ovelhas suplementadas com níveis crescentes 

de propilenoglicol. Rev. Bras. Cienc. Agrar., v.10, 

p.473-478, 2015.  

SARO, C.; MATEO, J.; CARO, I. et al. Effect of 

dietary crude protein on animal performance, blood 

biochemistry profile, ruminal fermentation parameters 

and carcass and meat quality of heavy fattening assaf 

lambs. Animals, v.10, p.1-16, 2020.  

SILVA, C.S.; MONTAGNER, D.B.; EUCLIDES, 

V.P.B. Steer performance on deferred pastures of 

Brachiaria brizantha and Brachiaria decumbens. 

Ciênc. Rural, v.46, p.1998-2004, 2016. 

SILVA, D.A.P.; VARANIS, L.F.M.; OLIVEIRA, 

K.A. et al. Parâmetros de metabólitos bioquímicos em 

ovinos criados no Brasil. Cad. Ciênc. Agrár., v.12, 

p.1-5, 2020. 

SILVA, J.G.; REIS, L.A.; OLIVEIRA, D.H.A.M. et 

al. Intake and digestibility of nutrients during the 

grazing period in sheep on deferred marandu pastures 

with four initial heights. Semin. Ciênc. Agrár., v.42, 

Supl.2, p.4133-4146, 2021.  

SOLLENBERGER, L.E.; CHERNEY, D.J.R. 

Evaluating forage production and quality. In: 

MOORE, K.J.; COLLINS, M.; NELSON, C.J. (Eds.). 

The science of grassland agriculture. Ames: Iowa 

State University Press, 1995. p.97-110. 

STEFAŃSKA, B.; SROKA, J.; KATZER, F. et al. 

The effect of probiotics, phytobiotics and their 

combination as feed additives in the diet of dairy 

calves on performance, rumen fermentation and blood 

metabolites during the preweaning period. Anim. Feed 

Sci. Technol., v.272, 2021.  

TAN, Z.; MURPHY, M.R. Ammonia production, 

ammonia absorption, and urea recycling in ruminants. 

A review. J. Anim. Feed Sci., v.13, p.389-404, 2004. 

VALENTE, T.N.P.; DETMANN, E.; QUEIROZ, A. 

C. et al. Evaluation of ruminal degradation profiles of 

forages using bags made from different textiles. Rev. 

Bras. Zootec., v.40, p.2565-2573, 2011. 

VENDRAMINI, J.M.B.; SOLLENBERGER, L.E.; 

OLIVEIRA, F.C.L. et al. Herbage characteristics of 

continuously stocked limpograss cultivars under 

stockpiling management. Crop Sci., v.59, p. 2886-

2892, 2019. 

XIA, C.; RAHMAN, M.A.U.; YANG, H. et al. Effect 

of increased dietary crude protein levels on production 

performance, nitrogen utilisation, blood metabolites 

and ruminal fermentation of Holstein bulls. Asian-

Australas. J. Anim. Sci., v.31, p.1643-1653, 2018.  

 

 

 

 

 




