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INTRODUCTION 

 
In beef cattle during the grazing, the nutrition is influenced by seasonal 

fluctuations in the nutritive quality of rangelands, which subsequently affects diet 

composition and selectivity of grazing cattle (Obeidat et al., 2002). Poppi and 

McLennan (1995) and Devendra and Sevilla (2002) reported that during the 

early to mid hot-wet season, rangelands are not an adequate source of energy.  

These changes are accompanied by decreased in degradation and fermentation 
ruminal and therefore affected nutritional state of grazing cattle. It is well 

recognized that nutritional state of the grazing cattle is related with blood glucose 

and non-esterified fatty acids as well as another metabolic parameters (Agenas et 

al., 2006; Yokus and Cakir, 2006; González-Garcia et al., 2011). Owens et al. 

(1991) suggested that evaluation of metabolite and hormone profiles is 

paramount to our understanding of biochemical mechanisms at work in the 
grazing animal. Nevertheless, the information concerning the relationship 

between diet quality, ruminal environment and nutrient utilization in grazing 

cattle is quite limited. This study supposes that blood concentrations of glucose 
and non-esterified fatty acids are sensitive to seasonal changes in the nutritive 

quality and ruminal fermentation of diet consumed by grazing beef cattle. 

 

MATERIALS AND METHODS 

 

The experiment was conducted on a farm in the foothills of the Orlicke 
Mountains. The elevation in this area is around 500 m a.s.l., and the total annual 

precipitation is an average 728 mm per year. The average monthly air 

temperatures and relative air humidity are indicated in figure 1. Totally 40 
Aberdeen Angus cows were selected for observation. Calving all of cows was 

situated into March. The feeding ration for the animals was comprised by pasture 

during the grazing period and corn silage, hay and granulated distiller’s grains 
during the winter period. At average age 9 days before calving, and subsequently 

10, 81, 151, 189 and 273 days after calving, blood was sampled from the vena 

caudalis mediana using the HEMOS sampling system. These blood samples were 
stabilised with heparin. The blood was centrifuged at 2000 g for 15 minutes. The 

blood plasma was stored at a temperature of –20oC until analysed. From the 

blood plasma, the concentration of glucose and NEFA were measured. 
Biochemical indicators were analysed on KONELAB T20xt automatic analyser 

(Thermo Fisher Scientific, Finland) and currently available commercial kits 

(Biovendor-Laboratorni medicina, Czech Republic). Statistical analysis of the 

obtained data was performed using the STATISTICA 8.0 programme by single-
factor analysis of variance for factor animal age. ANOVA was followed by post-

hoc Fisher’s LSD test for pair-wise comparisons, when appropriate. The overall 

levels of statistical significance were defined as p < 0.05 and p < 0.01. 

 
Figure 1 Average air temperatures and relative air humidity during the examined 

period 

 

RESULTS AND DISCUSION 

 

Average values of the concentrations of glucose and NEFA are given in figures 2 

and 3.  Changes in concentration of plasma glucose were recorded during the 

experiment. A rapid increase (p < 0.05) of glucose concentration was detected in 

blood plasma of cows in period before calving to 81 days post partum. 
Consequently we found slight non significant changes until 189 days post 

partum. Average value of glucose concentration at 273 days postpartum was 

significant (p < 0.05) lower comparing to day 189. The highest concentrations of 
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NEFA in blood plasma of cows were found at 10 day postpartum. After that, 
during the persisted higher temperature period the NEFA concentration decreased 

significantly (p < 0.01) till 189 days postpartum. At the end of monitored period 

concentration of NEFA in blood plasma significantly decreased (p < 0.05).  The 

mean values of glucose and NEFA in cows were within the normal physiological 

range for cattle (Otto et al., 2000; Ndlovu et al., 2009).  The plasma glucose 

concentrations found in the present study are also according with concentrations 
reported by Hersom et al. (2004) in grazing cattle. Plasma glucose 

concentrations were highest in summer that is the season when cattle selected a 

diet with higher content of soluble carbohydrates, which is consistent with the 
fact that glucose is closely related with changes seasonal in forage quality 

(Waterman et al., 2007). The concentration of NEFA was significantly greater 
in animals grazing in spring than in summer according to findings of Mapieye et 

al. (2010). However Abeni et al. (2004) mentioned that in grazing cattle, blood 

NEFA concentrations should increase with maturity forage, which could indicate 
a negative energetic balance. They suppose that during the dry period the 

lipolytic pathways increased in activity in order to generate energy from body 

energy reserves, which let to increase NEFA during the period of greater scarcity 
of forage. This tendency we do not found in this study.  

 

 
Figure 2 Concentrations of glucose in the blood plasma of Aberdeen Angus cows 
during the calving interval. Data in the columns present mean and confidence 

interval. *….. (p < 0.05). 

 

 
Figure 3 Concentrations of glucose in the blood plasma of Aberdeen Angus cows 
during the calving interval. Data in the columns present mean and confidence 

interval. *….. (p < 0.05), **….. (p < 0.01) 

 

CONCLUSION 

 

Based on our results in this study, we could conclude that changes of hot and cold 

season during the grazing period probably according to forage quality had 

significant effects on blood plasma concentrations of glucose and NEFA in blood 

plasma of Aberdeen Angus cows. 
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