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Abstract

The study aimed to compare the palatability of green mass of whole plant of perennial legumes, i.e. alfalfa, sainfoin and birdsfoot trefoil; annual legumes, i.e. soybeans, chickpeas, peas, vetch, broad beans, and grain of peas, chickpeas, broad beans, and nontreated and thermal-treated soybeans, by the so-called "cafeteria manger" method with rams. Alfalfa was the most palatable, followed by sainfoin. The palatability of birdsfoot trefoil was two times lower as compared to sainfoin and six times lower as compared to alfalfa. Alfalfa showed the highest palatability when compared to annual legumes, too. Vetch showed the highest palatability from the annual legumes, but peas, chickpeas, soybeans and broadbeans showed very low palatability. For the grain from legumes-soybeans showed the highest palatability, followed by the grain of peas and vetch. Thermal-treated grain from soybeans had a 39% lower palatability as compared to non-treated. Chickpeas and broad beans had approximately zero palatability. Alfalfa could be considered as a standard for comparing palatability or consumption of legumes, both annual and perennial ones.
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Introduction

Recently Europe's policy is aimed at encouraging the cultivation of legumes with the purpose to use their nitrogenfixing ability and thereby to reduce their needs for fertilization with mineral nitrogen and to provide more protein from own sources in feeding animals [1,2,3]. Thanks to its nitrogen-fixing capabilities they absorb nitrogen from the air, which reduces the need for nitrogen fertilizers [4,5]. For this reason, the agricultural policy of the EU and individual countries to financially stimulate and increase the area under legumes has a dual purpose, on the one hand, environmental, on the other, providing more protein from own sources in animal nutrition. One part of legumes such as soybeans, peas, chickpeas, broad beans are grown for the receipt of grain, and another part, mostly perennials, such as alfalfa, birds foot trefoil for making hay or green forage, including as components of mixtures for grazing.

Some of the annual grain legumes can be used, except as a grain, and overall plant for green forage or hay, including straw after threshing of grain. This increased interest in the legumes obliges us to turn our attention once again of their feed value and their suitability to satisfy the nutritional needs of animals. The forage characteristics is a concept that implies the presence of many indicators relating to the structure of plants, chemical composition, digestibility, consumption, energy and protein nutrition. Some of these characteristics are easy to define, others require prolonged and severe experiments with animals, but there are those who give an indirect characterization for the nutritional value of forage plants and are easy to determine. Such an indicator is the palatability, which gives an idea of forage consumption. The palatability is a relative value that accumulates all forage attributes associated with uptake and nutritional qualities of forage [6,7].

For palatability of forage is judged by the quantity of forage consumed during the main meal, the first after betting on the feed or the quantity of feed consumed in the free access to more than one feed [8,9,10]. The purpose of this study was to compare the palatability of green mass of alfalfa, sainfoin, birdsfoot trefoil, peas, soybeans, vetch, chickpeas and beans, and grain from peas, soybeans, vetch, chickpeas by the so-called "cafeteria manger" method with rams.

Materials and Methods

The trials were conducted in the Institute of Forage Crops, Pleven, Bulgaria. There were three experiments, two of them were carried out with green forages and one with grains of legumes. In one of the three experiments the palatability of cut green mass from alfalfa, birds foot trefoil and sain foin, in the other - from peas, vetch, chick peas, soybeans, beans, and in the third -a grain of peas, vetch, chick peas, broad beans and untreated and thermal-treated soybeans. In the experiment with grain the variant with grain of the soybean, which has passed through installation to cook, heat at 140°C for 25-30 seconds in order to eliminate the antitripsin inhibitor and its direct use in animal nutrition [11].

Green forages are compared in the flowering-pod formation stage. The palatability is defined with 5 rams of the breed Blackface sheep. The animals came free, individualized, simultaneous access on three consecutive days to equal amounts of the tested forage. From the green forages 1.0 kg and from grains 0.2 kg was suggested. The amount of forages consumed during the first 15 minutes of the meal, the palatability of every forage was determined. The total quantity consumed of all submitted forages is accepted for 100% and the quantity consumed of each feed, calculated its relative part of the total consumption quantity. Like the most palatable is considered that forage from which animals have consumed the greatest amount. The values obtained for the palatability are relative, valid for the group compared to forage and give a general idea of their feed. Method for determination of the palatability is called "cafeteria manger" [12]. From each forage samples were taken for chemical analysis, determined by generally accepted laboratory methods.

Results and Discussions


Table 1:    Chemical composition of grain and green mass of legumes (% of DM).
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In [Table 1 ]characteristics of chemical composition of the forages tested are given. With the highest crude protein content in grain of legumes was soybeans -37% of dry matter. The majority of the legumes used as a green mass of the whole plant had similar values in content of crude protein - 17-18% of dry matter. With lower protein content in our case were soybeans, chick peas and peas. These differences probably are due to the differences in the development of any type of forage crop and different time and duration of phenological stages of development. The results of the palatability of three perennial legumes are given in( Figure 1) With the highest palatability was alfalfa - 65.66% of the total consumption quantity. Secondly the quantity consumed, as a proportion of the total, was ranked the sainfoin, and with the lowest -birds foot trefoil. The palatability of birds foot trefoil was two times lower than that of sainfoin and six times lower than of alfalfa. In our previous studies it was found that when eating at will with a green alfalfa, as the only forage the rams have started training with the alfalfa over two times more net energy, while sainfoin in flowering stage assumption is 1.7-1.8 times over the level of maintenance. This indirect comparison shows that the definition of the palatability of the forages gives an idea of their real consumption by animals.
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Figure 1:   Palatability of alfalfa, sainfoin and birdsfoot trefoil, % from the total consumption.
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Figure 2:   Palatability of green mass of alfalfa, pea, vetch, chickpeas, soybean and broad beans,%from the total consumption.



Alfalfa has the highest palatability -73.5% of consumption in the comparison with the palatability of annual legumes as peas, vetch, chick peas, soybeans and beans (Figure 2). Secondly after alfalfa and at first between annual legumes ranked vetch. The others including peas, chickpeas, broad beans and soybeans showed very low palatability. Probably with the presence of the coarse stems can explain some of these results in soybeans and chick peas, as well as the differences in flavor, caused by thedifferent smell of individual species of forage plants. The high palatability of alfalfa can be accepted as a criterion and standard when comparing palatability or consumption of perennial legume and annual forage crops.
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Figure 3:   Palatability of grain of annual legumes pea, vetch, chick-peas, soybean, soybean termal-treated and broad beans,% from the total consumption.



In grain legumes with the highest palatability was grain of soybeans, followed by peas and vetch (Figure 3). Thermal-treated grain of soybean had palatability with 39% less than untreated soybean grains. This negative effect of thermal treatment on the consumption of soybeans has been observed and in experience with sheep [11]. we have to take into consideration the taste requirements of animals to forage. Chick-peas and field bean had very low, almost zero palatability. Probably their low palatability will be one of the limiting factors for inclusion in animal rations.

Conclusion

Alfalfa was the most palatable, followed by sainfoin. The palatability of birdsfoot trefoil was two times lower as compared to sainfoin and six times lower as compared to alfalfa. Alfalfa showed the highest palatability when compared to annual legumes, too. Vetch showed the highest palatability from the annual legumes, but peas, chickpeas, soybeans and broadbeans showed very low palatability. For the grain from legumes - soybeans showed the highest palatability, followed by the grain of peas and vetch. Thermal-treated grain from soybeans had a 39% lower palatability as compared to non-treated. Chickpeas and broad beans had approximately zero palatability. Alfalfa could be considered as a standard for comparing palatability or consumption of legumes, both annual and perennial ones.
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