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Abstract 

Legumes are the main source of protein and the main constituents of ruminant meals. This place is occupied by the ability 

of biological nitrogen fixation and because of their high nutritional value. They significantly reduce production costs – 

less application of nitrogen mineral fertilizers and a lower proportion of concentrated nutrients in ruminants rations. In 

addition to the fact that legumes have a high nutritional value, their proteins are subject to rapid and intense degradation 

in the rumen. Consequently, the rate of protein degradation in the rumen directly affects the efficiency of the nitrogen 

utilization by ruminants. Generally, ineffective nitrogen utilization may be the result of imbalance between protein and 

carbohydrates in rations, which increases the risk of nitrogen losses and its secretion into the environment. Modern 

nutrition system, such as CNCPS (Cornell Net Carbohydrates and Protein System) enabled the detailed analysis of protein 

solubility and degradability. This allows adequate characterization of animal feedstuffs and their variability, predicting 

the extent and rate of degradation of carbohydrates and protein in digestive tract, as well as microbial protein supply. 
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Introduction  

High levels of milk protein, increased nutrition costs, 
and environmental concerns have made nitrogen 
utilization a central component in balancing the meal. 
Excess of crude protein in rations can lead to unnecessary 
costs in the diet, and as a result there is no increased 
production of milk and milk protein. In addition, most of 
the excess nitrogen is excreted in urine and represents an 
ecologically labile form [1]. Balancing the protein 
according to metabolic needs, with an adequate ratio of 
protein degradable and non-degradable in the rumen, and 
without excessive nutrition will have positive effects on 
the cost of meals and profitability and on the environment 
[2]. A more efficient use of nutrients requires knowledge 

of the way in which different nutrients pass through the 
digestive tract. 

 
Milk production would be significantly reduced if the 

protein fraction in the meal would not meet the minimum 
energy production needs, which is due to the rate of 
protein degradability [3]. For this reason, protein 
fractions are integrated into meal balancing models, 
based on the protein degradability and their utilization in 
the animal digestive tract [4]. The procedures for 
determining these fractions are based on the solubility of 
the protein in buffer and detergent solutions, and are 
adapted according to NRC [5] and CNCPS [3] for the 
determination of protein fractions in animal feeds. 
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Alfalfa and Red Clover Protein 
Degradability 

Alfalfa and red clover have many of the attributes 
necessary for high milk production and maintenance of 
animal health. This includes a high level of nutrients, a 
high dry matter digestibility and an optimal ratio of 
structural and non-structural components. However, data 
on the nutritional value of forage crops in terms of 
nutritional fractions necessary for the formulation of 
meals in modern diet are missing. In fact, there is 
insufficient data on protein fractions and their 
degradability in the rumen. Knowledge of these data is 
necessary for the production of high quality feeds. 

 
Table 1 illustrates the quantitative effect of variety of 

alfalfa and red clover on the protein fractions by CNCPS – 
PA, PB1, PB2, PB3 and PC [6]. The slowly degradable PB3 
fraction associated with the plant cell wall and the 
intermediately degradable PB2 fraction were higher in red 

clover than in alfalfa cultivars. Fast and intensive protein 
degradation leads to ineffective protein utilization from 
meals. These processes can be the basic limiting factors 
when legumes are used in nutrition [1]. The most 
favorable situation for animals is when the proteins pass 
to the small intestine where they dissolve to the amino 
acids and accept. Many authors found variation in protein 
degradation - between 19 varieties of Medicago sativa L. 
and 3 varieties of Medicago falcata L. [1], differences in 
the degree of protein degradability among 9 alfalfa 
varieties [7], and the other authors also found the 
difference between varieties, but they were contradictory 
during the vegetation period and years of exploatation 
[8]. In the second hand, some authors examined 
differences between 27 varieties of alfalfa in the content 
of non-degradable proteins, rates of degradation and yield 
of dry matter, and found slight genetic variation among 
varieties, but concluded that it is possible to combine high 
yields of DM and low rates in protein degradation [9].  

 
Cultivar PA PB1 PB2 PB3 PC 

K – 28 429.2a 68.7a 271.0b 137.2a 93.6b 

G+13R+CZ 421.6b 33.5b 410.6a 26.6b 107.6a 

Means 425.4a 51.1a 340.8b 81.9b 100.6ns 

K - 32 365.7ns 25.3a 447.3a 72.4b 89.7b 

K - 39 359.7ns 0.0b 399.4b 199.2a 115.4a 

Means 362.7b 12.7b 423.4a 135.8a 102.6ns 

Table 1: Content of CP fractions in alfalfa and red clover by CNCPS, g kg-1 CP. 
K 28 – alfalfa, Serbian cv; G+13R+CZ – alfalfa, American cv; K 32 – tetraploide red clover; K 39 – diploide red clover; PA – 
non-protein nitrogen; PB1 – rapidly degraded crude protein; PB2 – intermediately degraded crude protein; PB3 – slowly 
degraded crude protein; PC – bound crude protein Different letters denote significantly different means (P< 0.05). 
 

Conclusion 

Alfalfa and red clover differ in the content and ratio of 
degradable and non-degradable proteins. Alfalfa contains 
a higher proportion of PA fraction of crude protein, or 
non-protein nitrogen. As red clover contains a smaller 
fraction of the crude protein, PA fraction and a higher 
content of the PB3 fraction than the alfalfa, it means that 
the red clover protein is more efficiently used in the 
animal's organism. The largest fraction of crude proteins 
is PB2 of the crude protein fraction, which is decomposed 
with the medium-intensity rate.  
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