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ABSTRACT 

In an experiment carried out on 3 groups of fatteners, the effect of a high proportion of naked oat 
(55%) and the addition of synthetic zeolite (3%) on production results was studied. The control 
group received a mixture with 55% barley. The fatteners receiving the oat without added zeolite had 
the highest body weight gains (855 g) and the best feed efficiency (2.81 kg per 1 kg), but the diffe­
rences were not statistically significant. The addition of zeolite caused a significant increase of 
digestibility coefficients of all nutrients. Zeolite also improved the indices of nitrogen balance, 
expressed by significantly smaller excretion of nitrogen with faeces and higher nitrogen retention 
in fatteners at 70 kg body weight. 
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INTRODUCTION 

In spite of their many benefits, oats are used in pig feeding to a very small 
extent. This limitation results from the high level of crude fibre and a low energy 
value of oat grain. The naked oat variety Akt developed by Polish breeders was 
registered recently (1997). This variety meets all of the requirements of a feed 
suitable for pigs and poultry. Due to its content of about 2% crude fibre and 6% fat, 
Akt has a digestibility and energy value (about 14 MJ EM) equal to that of maize 
and wheat. Furthermore, it contains about 14% protein (in dry matter) with a better 
amino acid composition than the two above-mentioned cereals (Kosieradzka, 1999; 
Kosieradzka and Fabijahska, 1999; Nita, 1999). Naked oat varieties are known 
and cultivated worldwide, but Akt is the first Polish variety and there are only a 
few studies on the use of this cereal in animal nutrition. 
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The aim of the present study was to examine the suitability of the naked oat 
variety Akt for pig fattening via determination of digestibility, nitrogen balance, 
and production indices, i.e., body weight gain and feed consumption. The effect of 
adding synthetic zeolite on the studied production parameters was also examined. 

MATERIAL AND METHODS 

The studies were conducted with 24 crossbred fatteners [ 9 (Polish Large White 
x Polish Landrace) x 6 (DxP)], divided into 3 groups, based on analogs, with the 
consideration of equal representation of sex (4$ and 4 c?). The animals were fed 
individually throughout the whole experimental period with complete feed mixed 
with water at a 1:1 ratio. Feed quantity was increased every 2 weeks. The compo­
sition of the mixtures (Table 1) of the experimental groups (II and III) contained 
55% naked oat meal; group II I additionally received 3% synthetic zeolite. The 
mixture for the control group contained barley instead of oat (55%). The energy 
value of the experimental mixtures was somewhat higher due to the higher energy 
value of the naked oat. During the experiment, the animals were weighed several 
times and the consumption of the feeds was also recorded. 

Fattening was conducted from 27 kg to 105 kg body weight. Daily body weight 
gains, feed intake, and energy and protein intake per kg of gain were determined. 

TABLE 1 
Composition and nutritive value of the mixtures fed to pigs from 27 to 105 kg body weight, % 

Specification 
I I I I I I 

Barley meal 55.00 - -
Wheat meal 30.00 30.00 27.00 
Naked oat meal - 55.00 55.00 
Concentrate T ! 15.00 15.00 15.00 
Zeolite2 - - 3.00 

In 1 kg of mixture 
ME MJ* 11.85 12.76 12.38 
crude protein, N x 6,25 g 161 161 158 
lysine, g 7.10 7.35 7.25 

* energetic value of the mixtures was calculated basing on the regression equations of Hoffmann and 
Schiemann (1980) and Miller and Kirchgessner (1983), as cited in Nutrient Requirements of Pigs 
(1993) 

1 concentrare for fatteners 
2 synthetic zeolite 
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The digestibility of the feeds and nitrogen balance were determined on three about 
70 kg hogs from each group. 

The results were subjected to statistical analysis using the Statgraphics Plus 
program. 

RESULTS AND DISCUSSION 

The best production results were obtained in group I I receiving 55% of naked 
oat in the mixture (Table 2). It had the highest body weight gains and the lowest 
consumption of feed, protein and energy per kg of gain. In the group with the 
addition of zeolite, the production results were almost the same as in the control 

TABLE 2 
The effect of naked oat and barley diets on growth performance of pigs 

Specification 
I (n=8) I I (n=8) I I I (n=8) 

Initial body weight, kg 26.9 26.23 27.90 
Final body weight, kg 103.7 110.75 101.75 
Daily gains, g 784 855 789 

Intake per 1 kg of gain 
complete feed, kg 3.16 2.81 3.03 
crude protein, g 508 446 493 
ME, MJ 36.37 35.05 38.78 

group. In spite of visibly better production results in group I I as compared with 
groups I and I I I , these differences were not statistically proven. The production 
results in group I I are consistent with those obtained by Friendt et al. (1988) who 
found the highest daily gains in fatteners fed a mixture with 50% naked oat, 
recognizing simultaneously this level as optimal for pigs. In the experiments of 
Myer et al. (1985) a 79% proportion of oat in the mixture did not lower gains or 
feed utilization by the fatteners. Similarly, Morris and Burrows (1986) did not 
observe deterioration of feed utilization by fatteners even in case of a 96.7% 
proportion of naked oat in the mixture. Kosieradzka and Fabijahska (1999) found 
that a 98% proportion of the naked oat in the diets of fatteners lowered gains and 
deteriorated feed utilization in comparison with a 30% proportion of this cereal 
in the mixture. 

In the group of fatteners receiving the mixture with added zeolite, the daily 
gains were the same as in the control group and somewhat lower than in the 
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group without zeolite but the same oat proportion; these differences were not 
statistically significant. The results of Wetserek (after Korol, 1995) who found 
higher gains (by 7%) and improved feed utilization (by 6.5%) when 3% zeolite 
was added to fatteners' feed were not confirmed. 

The fatteners fed the mixtures with oat digested feed better, although the 
differences between group I I and the control were insignificant (Table 3). On the 
other hand, the addition of zeolite increased the digestibility coefficients of all 

TABLE 3 
The effect of naked oat on nutrient total digestibility and N balance in 70 kg pigs 

Specification 
I (n=4) I I (n=4) I I I (n=4) 

Digestibility coefficients, % - -
organic matter 80.35A 83.17 86.69B 

crude protein 75.11A 80.58 84.028 

crude fat 50.20A 68.20 78.99B 

crude fibre 28.25A 26.30 35.64B 

N-free extractives 86.81A 88.62 90.66B 

Nitrogen balance 
N intake, g 58.48 62.44 61.67 
N in faeces, g 14.56A 12.16 9.86B 

N digested, g 43.92A 50.28B 51.828 

N in urine, g 18.3 l a 24.22b 17.66a 

N retention, g 25.61 a 26.063 34.16b 

N retention, % 
N - intake 43.803 41.79c 55.39bd 

N - digested 58.22a 51.86c 65.93bd 

a,b.c,d _ p<0.05 
A ' B - P O . 0 1 

components of the mixture and the differences in relation to group I were highly 
significant. A positive influence of zeolite on the processes occurring in the ali­
mentary tract of animals has been confirmed by many authors in their studies 
(Cheshmedzhiev et al., 1984; Tkachev et al., 1985; Korol, 1995; Dias et al., 
1998). This is exerted by the neutralizing action on toxic substances in the ali­
mentary tract, increased activity of digestive enzymes, increased resistance to 
diarrhoea, which contribute to improved digestibility. The results of nitrogen 
balance confirmed the favourable effect of zeolite, manifested by smaller quan­
tities of nitrogen excreted with faeces-the difference was highly significant as 
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compared with the control group. Both groups of animals receiving oat in their 
mixtures demonstrated significantly higher levels of digested nitrogen in com­
parison with the control group. On the other hand, the highest quantities of nitro­
gen in urine were found in group I I and this was a result significantly higher as 
compared with the control group and group I I I , receiving zeolite. The greatest 
quantity of nitrogen was retained in the group with added zeolite and the diffe­
rence, in comparison with the results of groups I and I I , was significant. The 
indices, expressed as a ratio of retention to the intaken and digested nitrogen 
were also significantly higher in the group receiving zeolite as compared with 
the remaining groups in this experiment. The effect of zeolite on improving the 
nitrogen balance indices may result from the fact that it prolongs the passage 
time of a feed in the alimentary tract, which, in turn, improves absorption. More­
over, zeolite binds ammonia in the small intestine, preventing its toxic effects, 
and reduces excretion of nitrogen together with urine (Cheshmedzhiev et al., 
1984; Korol 1995; Dias et al., 1998). 

Despite better digestibility and higher nitrogen balance indicators in group 
I I I fatteners receiving zeolite, this additive improved the production perfor­
mance of these animals (Table 2). This can be explained by the fact that the 
physiological indicators were determined only once in half of the animals at a 
body weight of 70 kg (on c?), while the production indicators were calculated for 
the entire experimental period. It can not be excluded that the effects of zeolite 
differ depending on the age of the animals. 

CONCLUSIONS 

The naked oat is a good component of complete feed for fatteners. Its use at a 
proportion of 55% in the composition of a mixture leads to good production 
results for fatteners (daily body weight gains of 855 g and feed utilization of 
2.8 kg/kg of gain). These results are even somewhat better than those for fat­
teners from the control group, fed a mixture with the same proportion of barley. 

The addition of zeolite in an amount of 3% improves digestibility and nitro­
gen balance indices in 70 kg fatteners. It does not, however, affect the produc­
tion results of animals over the entire period of fattening, which remain at con­
trol group levels. 
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STRESZCZENIE 

Owies nagi jako zamiennik jfczmienia w mieszankach pelnodawkowych dla tucznikow 

W doswiadczeniu przeprowadzonym na 3 grupach tucznikow badano wplyw duzego udziahi 
owsa nagiego (55%) oraz dodatku zeolitu syntetycznego (3%) na wyniki produkcyjne. Grupa kon-
trolna (I) dostawala mieszanki z JQczmieniem w ilosci 55%. Tuczniki otrzymujace owies bez dodat­
ku zeolitu (II) mialy najwyzsze przyrosty (855 g) oraz najlepiej wykorzystywal paszQ (2.81 kg/1 kg 
przyrostu), roznice nie zostaly jednak potwierdzone statystycznie. Dodatek zeolitu spowodowal istotny 
wzrost wspolczynnikow strawnosci wszystkich skladnikow mieszanki u tucznikow przy masie ciala 
70 kg. Zeolit poprawil takze wskazniki bilansu azotu. Nie mialo to jednak wplywu na wielkosc 
przyrostow masy ciala i zuzycie paszy/kg przyrostu za caly okres tuczu, ktore byly podobne do 
wynikow grupy kontrolnej. 




