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Atividades desenvolvidas e em andamento 

 

I. Redação de artigos científicos na área de nutrição e produção de ruminantes:  

1. Predicting forage intake by sheep through the Pampa Corte model or NRC. Resumo 

aceito, paper submetido para publicação no congresso ``The Joint International Grassland & 

International Rangeland Congress``. Anexo 1.  

2. The role of bacteria and fungi on forage degradation in vitro. Resumo aceito, paper 

submetido para publicação no congresso ``The Joint International Grassland & International 

Rangeland Congress``. Anexo 2. 

3. Evaluation of methods for estimating the change of body reserves throughout the 

lactation of dairy cows in a grazing-based system: body condition score and backfat 

thickness. Artigo submetido na revista Applied Animal Science. Anexo 3. 

4. Faecal recovery rate of indigestible fractions in trials with sheep and cattle. Artigo escrito 

e em fase final de revisão para submissão na revista Animal Feed Science and Technology. 

Anexo 4. 

5. Effect of managing the grazing schedule or dietary tannin on intake, digestion, nitrogen 

partitioning and productive performance in middle-lactation dairy cows fed total mixed 

ration and pasture. Artigo escrito e em fase final de revisão para submissão na revista 

Journal of Dairy Science. Anexo 5. 

6. Evaluation of a simplified in vitro method to estimate the rumen protein degradation. 

Artigo escrito e em fase final de revisão para submissão na revista Animal Feed Science and 

Technology. Anexo 6. 



7. Calculating herbage utilization and intake by dairy cows under subtropical conditions 

using the HerbValo or the rising plate meter method. Artigo escrito e em fase final de 

revisão para submissão na revista Livestock Science. Anexo 7. 

8. Impact of dilution rate on outflow of nitrogen compounds in a semi-continuous culture 

fermenter (RUSITEC). Em elaboração. 

 

II. Participação na organização do evento cientifico ``5rd Rural Challenges in Grassland 

Meeting``. Evento online.  

 

III. Participação nos seminários do projeto Highland.3 como colaborador da UFSM.  

 

IV. Auxilio aos estudantes de graduação e pós-graduação nas disciplinas Ruminantes II e 

Sistemas e padrões de nutrição em ruminantes.   

 

V. Participação de seminários em nutrição de ruminantes do grupo de alunos do professor 

Gilberto Vilmar Kozloski.  

 

VI. Condução de experimentos in vitro para estimar parâmetros fermentação de forragens. 

Os resultados foram incorporados em uma base de dados e posteriormente ingressados 

no modelo Pampa Corte para predizer o consumo e a digestibilidade em ovinos e 

alimentados com dietas pastoris. Os resultados obtidos complementaram as avaliações já 

realizadas do modelo que foram enviadas para publicação (Anexo 1).  
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ABSTRACT 

Objective: The aim of this study was to assess the relationship between body condition score 

(BCS) and backfat thickness (BFT) measurements as well as to evaluate how much they vary 

throughout the lactation of cows in a grazing-based dairy farm of southern Brazil. 

Materials and Methods: Paired measurements of BCS and BFT were taken monthly 

throughout twelve months in Holstein cows (585 ± 63 kg body weight; 18 ± 4.5 kg of milk/day) of a 

commercial herd in Southern Brazil. Diet comprised of grazing tropical or temperate pastures, 

supplemented with additional feedstuffs.  

Results and Discussion: There was a significant correlation (P < 0.01, r = 0.35) between BCS 

and BFT measurements and the linear relationship was: BFT (mm) = 2.7 + 5.1BCS (RMSE = 2.77). 

Mean values of both indexes increased linearly from the first up to month nine of lactation. 

However, the mean BFT values showed higher variability than those of BCS throughout the 

lactation. 

Implications and Applications: The changes in BFT of cows throughout the lactation was 

only weakly detected as changes in their visual BCS. Results of the present study suggest that BFT 

is more sensitive and reliable than BCS on detecting the variation of body fat reserves of dairy cows 

in grazing-based systems, where pasture quality and availability is broadly variable throughout the 

lactation and year.  
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Abstract 

Internal markers such as indigestible dry matter (iDM) and indigestible neutral detergent 

fibre (iNDF) are widely used to estimate digestibility in studies with ruminants. However, 

the precision and accuracy of digestibility estimates depend on their faecal recovery rate, 

which have not been consistently reported. A data set of individual observations was 

compiled from digestibility trials with cattle (3 trials) and sheep (18 trials), housed in 

metabolic cages, and fed only forage or forage plus supplements. Markers concentration in 

samples of diet and faeces were determined either in polyester filter bags of 40 µm of 

porosity incubated in situ for 144 h (method A; n = 257) or in bags of 16 µm of porosity 

incubated in situ for 288 h (method B; n = 387). Regardless of the incubation method, the 

intake of either iDM or iNDF was linearly (P < 0.05) related to the amount excreted in 

faeces and, for all linear relationships, the slopes were lower than 1 (i.e. between 0.53 to 

0.71), indicating general average recovery rates of both markers lower than 100%. The 

RMSE of the linear relationships for iDM and iNDF in method A were, respectively, 0.725 

and 0.225 and, in method B, 0.950 and 0.724.  By method A, the average recovery rate 

within trials varied from 0.64 to 1.08 for iDM and from 0.49 to 0.92 for iNDF, and the 

standard deviation within trials varied from 9 to 30% of their respective average values for 

iDM, and from 10 to 38% for iNDF. By method B, the average recovery rate within trials 

varied from 0.61 to 1.32 for iDM and from 0.57 to 1.23 for iNDF, and the standard deviation 

within trials varied from 5 to 36% of their respective average values for iDM, and from 5 to 

38% for iNDF. In conclusion, the recovery rate of both markers iDM and iNDF, regardless 

of determination approach, showed high individual variability and, as consequence, both 

markers are limited to yield accurate digestibility estimates. Moreover, this limitation is not 

completely overcome by correcting the digestibility estimates for the average recovery rate 

of either marker within trials. 
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ABSTRACT  

 

This study was conducted to evaluate whether the grazing schedule or the dietary inclusion of 

Acacia mearnsii tannin extract (TA) would impact the intake, digestion, nitrogen (N) partitioning 

and productive performance of dairy cows fed a diet combining pasture with total mixed ration 

(TMR). We hypothesized that both strategies could reduce the concentration of ammonia (NH3-N) 

in the rumen and increase protein supply into the small intestine, what should be reflected in 

improved productive performance and reduced excretion of urinary N in dairy cows. Nine Holstein 

cows were used in a triplicated 3 × 3 Latin square experiment, conducted through three 

experimental periods of 22 d. The three treatments consisted of: morning grazing and afternoon 

TMR without TA (AM), morning TMR without TA and afternoon grazing (PM), and morning 

grazing and afternoon TMR added with 15.0 g TA/kg dry matter (DM) (TAN). Treatments did not 

affect total dry matter intake (DMI), but PM tended to increase the proportion of herbage in the diet. 

The proportion of cows eating, ruminating or doing other activities through 16 h-observations was 

not affected by the treatments, however AM achieved high DMI rate (DMIR) of TMR than PM. 

Also, TAN and PM increased the proportion of time spent eating TMR in 2 h relative to start of 

feeding. At grazing, the DMIR of herbage was similar for all treatments. In addition, cows in AM 

and TAN displayed a similar behavior pattern and showed two peaks of grazing, while the 

proportion of cows grazing in PM seems to be more stable than AM and TAN. Whit the exception 

of PM which reduced the digestibility of DM and CP, treatments did not affect neither rumen 

fermentation (pH, NH3-N, sugars, volatile fatty acids (VFA)), nor microbial protein synthesis, 

nutrient digestibility or N excretion in milk and feces. However, both tannin addition and afternoon 

grazing decreased the total N excreted in urine by on average 8 % compared with AM. The milk 

yield and composition were similar for all treatments, although TAN tended to decrease the 

percentage of protein and casein in the milk. The fatty acids (FA) profile in milk fat was in general 

not affected by treatments. In conclusion, changing the grazing session from the morning to the 

afternoon period of the day and including 8.9 g TA/kg DM in the diet were effective strategies to 

decrease the excretion of urinary N without impacting on productive performance of dairy cows fed 

TMR combined with ryegrass pasture.  
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Abstract  

This work aimed to develop a simplified in vitro method to estimate the ruminal degradability of 

insoluble crude protein nitrogen (CP) based on ammonia release. Two preliminary trials were 

conducted to evaluate the dynamics of ammonia production and uptake by rumen microorganisms 

and its relationship with gas and purine bases (PB) accumulation in vitro, the latter being considered 

an indicator of microbial biomass. In Trial 1, starch, cellulose and casein samples were incubated 

and gas production and both ammonia and PB accumulation were measured. No significant 

correlation was found between gas, ammonia and PB accumulation in this trial. In Trial 2, casein 

and soybean meal samples were incubated with rumen inoculum added with 10 mg/L of 

(
15

NH4)2SO4 and gas production, ammonia accumulation and 
15

N concentration in the incubation 

medium were measured. In this trial, ammonia uptake represented only 6% of the total ammonia 

released throughout the 48 h of fermentation of casein or soybean meal. The 
15

N concentration 

drastically decreased up to 24 h of incubation. Trial 3 was conducted to evaluate whether the in 

vitro CP degradation parameters were related to those obtained by the in situ method. The CP 

fractions and rates of CP degradation (kd) were determined in ten feedstuffs using both methods, 

and the effective CP degradation (ECPD) was them estimated. The CP degradation parameters 

estimated in vitro and in situ were analyzed by correlations and linear regressions. The CP 

degradation parameters estimated in vitro presented positive correlation (R ≥ 0.81; P < 0.01) and 

were linearly related (R
2
 ≥ 0.66; P < 0.01) with in situ estimations. The exception was the kd which 

presented a linear relationship with a weak coefficient of determination (R
2
 = 0.48). Anyway, the 

ECPD estimated in vitro and in situ were positively correlated (R = 0.88; P < 0.01) and linearly 

related (R
2
 = 0.78; P < 0.01). In trial 4, the in vitro methodology was evaluated using representative 

samples of nineteen diets from digestibility trials with cattle and sheep fitted with a duodenal 

cannula supplemented or not with tannins. In vitro and in vivo ECPD were estimated and analyzed 

by correlations and linear regressions. Correlation between in vitro and in vivo ECPD estimated 

from diets without tannin was positive and significant (R = 0.88; P < 0.01), and presented linear 

relationship (R
2
 = 0.78; P < 0.01). There was no significant correlation or linear relationship 

between ECPD estimates from experiments using tannin as feed additive. In conclusion, the 

microbial biomass accumulation in vitro is not directly related to gas production, and the ammonia 

uptake from the incubation medium is negligible and limited to the first 24 h of fermentation. The 

proposed in vitro method is useful in estimating the in situ and in vivo ECPD of diets without 

tannins.  
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ABSTRACT 

 

The aim of this study was to evaluate the HerbValo method in comparison to the conventional 

rising plate meter (RPM) technique as a tool for estimating the herbage utilization (ton dry matter 

(DM)/ha/day) and intake (kg DM/cow/day) by dairy cows under subtropical conditions. The study 

was carried out during eighteen months in a commercial dairy farm of Southern Brazil. Herbage 

utilization was estimated monthly using the RPM method and, in parallel, it was also estimated by 

the HerbValo method, based on records of grazing events coupled with simple descriptions of herd 

characteristics, supplements, pasture type and quality, and grazing severity. The herbage utilization 

estimated by the HerbValo was linearly (P < 0.01) related to that estimated by RPM in both tropical 

(R
2
 = 0.88) and temperate pastures (R

2
 = 0.54). A negative linear relationship (P < 0.01) between 

herbage and supplement intake was observed for both HerbValo (R
2
 = 0.82) and RPM (R

2
 = 0.72) 

methods. The herbage intakes estimated by the HerbValo and RPM methods throughout the 

evaluation periods were linearly related (P < 0.01; R
2
 = 0.83) and were on average 8.3 (±2.45) and 

7.2 (±3.03) kg DM/cow/day, respectively. Herbage utilization and intake of a dairy herd in a 

subtropical grazing-based system can be reliably estimated by the HerbValo method with the 

advantage of not requiring field pasture measurements.  
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