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ABSTRACT

In order to compare two techniques for estimating dry matter intake of  female buffaloes under grazing conditions, 25 pairs of data were used, obtained  from the application of the technique of double marking (Cr2O3  and IAA) and estimation by the method of metabolizable  energy. The analysis of variance for a probability level of 95.0% indicated  that there were no differences between the intakes estimated by the methods of  double marking (17.20 kg DM/d) and energy 
(16.84 kg DM/d). There was a high correspondence between the DM intakes  estimated by both methods, with determination (R2 = 0.94) and  correlation coefficient (r = 0.97), and low values of the mean square error.  The results demonstrate that the methodology for estimating intake under  grazing conditions, proposed by NRC (2001) and adapted by Pérez Infante (2013), can be compared with the traditional technique  of double marking, which may be useful for further studies on intake under  grazing conditions, destined to buffaloes.
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RESUMEN

Para establecer comparaciones entre dos  técnicas, con el propósito de estimar el  consumo de materia seca de búfalas en pastoreo, se utilizaron 25 pares de datos  obtenidos de la aplicación de la técnica de doble marcaje (Cr2O3  y CAI) y de  estimación por el  método de la energía metabolizable. El análisis de la  varianza para  nivel de confianza de 95.0  % indicó que no hubo diferencias entre los consumos estimados por los métodos  de doble marcaje (17.20 kg MS/d) y   energía 
(16.84 kg MS/d). Hubo alta correspondencia entre  el consumo de MS estimado por ambos métodos,  con  coeficiente de correlación 
(r = 0.97) y determinación (R2 =0.94) y bajos valores del cuadrado  medio del error. Los resultados demuestran que   la metodología para estimar el consumo en pastoreo, propuesta por NRC  (2001) y  adaptada por Pérez Infante  (2013), es comparable con la tradicional del doble marcaje, lo que  pudiera resultar de gran utilidad para  estudios posteriores de consumo en pastoreo, destinados a la especie bubalina.

Palabras 
  clave: 
  ingestión, pastos, marcadores.



 

 

INTRODUCTION

Food intake is the most  important element for determining animal production (Correa et al. 2009). The method of external markers is frequently used for its estimation.  One of the most used markers is chromium oxide (Cr2O3).  Some studies were carried out for achieving the most precise estimation of  intake under grazing conditions, and the most used technique was that of two  markers, Cr2O3 and insoluble acid ashes (IAA), proposed  by Geerken et al. (1987). 

NRC (2001) proposes a less complex method for estimating  dry matter intake of cows in grazing, which only takes into account the  measurable indicators belonging to the animals. Pérez Infante (2013) introduced  an adaptation to this methodology, which relates the requirements of  metabolizable energy of the animal with that provided by the grass. This method  was not used before for estimating dry matter intake of female buffaloes in  grazing, so the objective of this study was to establish comparisons between  the two techniques for estimating dry matter intake of female buffaloes in  grazing. 

In order to compare the two methods of intake estimation  of female buffaloes in grazing, 25 data of individual intake were taken,  determined by the application of the technique of double marking with Cr2O3  and insoluble acid ashes (Geerken et al. 1987), and 25 data of intake of  the same female buffaloes, estimated by the methodology proposed by Pérez  Infante (2013). For estimating intake through the method of metabolizable  energy, liveweight, and production and composition of milk from animals was  taken into consideration. The tables of nutritional requirements of Méndez and  Lima (2011) for lactating female buffaloes were used.

Table 1 shows the data of dry matter intake, estimated  by the methods of double marking and metabolizable energy. There were mean  intakes of 17.2 and 17.84 kg of DM and there were no differences among them.  These results represent figures around 2.4 % of liveweight, and coincide with  those of Gutiérrez et al. (2014) for female buffaloes in grazing, under  the same conditions of this study.





Figure 1 shows the curve that presents the estimated dry  matter intake obtained through the two methods. The analysis of variance, for a  probability level of 
  95.0 %, indicated that there were no differences among the intakes estimated by  the methods of double marking and metabolizable energy, with a low mean square  of the prediction error. 

  




Analysis of linear regression: 

Variable N   R²  R²  Aj ECMP  AIC   BIC

             25  0.94  0.93 0.68   60.64 64.30

There was a high correspondence among the intake  estimations, after comparing the data obtained by the markers and the estimated  by the metabolizable energy with coefficient of correlation (r = 0.94).

Y = a + bx    

where: 

a: 4.05   

b: 0.73

R2 = 0.94 

 Dulau (2011)  reported a good correlation between the methods, by cut and by net energy,  using the calculation of intake of milking males in grazing, where the  measuring method through the pasture measuring underestimated it. Correa et  al. (2009) also made comparisons among the estimated intakes with the use  of markers (ADFiis/Cr) and the results of the equations from NRC (2001) and  from the Cornell net carbohydrates and proteins system (CNCPS) through the  analysis of variance and the mean square of the prediction error (ECMP) of each  equation. In this case, the coefficients of determination (R2) were  low, together with the high values of the mean square of the error, which  demonstrated a low prediction of 
  intake.

However, this study showed a great correspondence  between the method of double marking (traditional) and the one of metabolizable  energy, with a coefficient of correlation of 0.94, and low values of the mean  square of the error. 

The technique of intake estimation by double marking has  demonstrated its reliability, due to the almost total recovery of Cr from the  feces (Bargo 2008). In this study, taken as reference, it was closely related  to the method of metabolizable energy, which could be faster and simpler due to  its principles, with a proper control of the indicators belonging to the  animals. Nevertheless, it is necessary to point out that the comparison was  performed with female buffaloes in grazing with different intake habits to  bovines. 

It is important to highlight that the main result of  this study is the practical value of the methodology reviewed by Pérez Infante  (2013). Its application, under production conditions, is completely feasible  and very important because it solves, with a high level of accuracy, the  problem of estimating with the best precision dry matter intake of animals.

Nevertheless, it is necessary to increase the number of  observations in grazing systems under different conditions to confirm the  validity of technology.
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Table 1. Intake of dry matter (kg animal d-1) from the grass,
estimated by the methods of double marking and
metabolizable energy

Methods Mean SE DV
Double marking 17.50 0.52
Metabolizable energy 16.84 0.53

Mean intake 17.18 2.61
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Figure 1. Curve presenting the estimated intake by double:

uking (Cr,0, and CAI) and metabolizable energy’





