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Cognition about chemical composition and nutritive values of the triticale grain as well as the effect of its ap-
plying in nonruminant animal nutrition were pointed out in this paper. Triticale showed high level of proteins in the 
grain (2–3% more than wheat and 4% more than rye), with very beneficial amino acid composition, what is the rea-
son for its usage in domestic animals nutrition. There are opinions that triticale is one of potentially most perspective 
species as nutrition, and examination of its nutritive values is necessary regard the fact that its growing is more and 
more higher nowadays. Based on that examination it is supposed to be suitable in domestic animals nutrition. Thanks 
to intensive plant breeding programs, there are many new, commercial, more yielding varieties, with series of desir-
able characteristics, which give their contribution this variety to become more attractive and spread on larger areas. 
These results will show if triticale has an advantage over other cereals and in which percentage it will have influence 
on further increasing of areas under this crop. 
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ПРИМЕНА НА ТРИТИКАЛЕ ВО ИСХРАНАТА НА НЕПРЕЖИВНИ ЖИВОТНИ 

Цел на ова испитување беше да се проучи хемискиот состав и хранливата вредност на зрното од 
тритикалето, како и ефектот на неговата примена во исхраната на непреживните животни. Тритикалето 
покажа висока содржина на протеини во зрното (2–3% повеќе од пченицата и 4% повеќе од ’ржта), со многу  
погоден аминокиселински состав, што е причината за негова примена во исхраната на домашните животни. 
Се смета дека тритикалето е еден од најперспективните видови во исхраната и проучувањето на неговата 
хранлива вредност е неопходно, имајќи предвид дека неговото одгледување денес е сè помасовно. Базирајќи 
се на ваквата констатација, се претпоставува дека тоа е погодно во исхраната на домашните животни. 
Благодарение на интензивните селекциски програми, има нови комерцијални и многу поприносни сорти, со 
серија посакувани карактеристики, кои овозможуваат овој вариетет да биде поатрактивен и да се рашири на 
големи површини. Овие резултати ќе покажат дали и во кој процент тритикалето има предност во однос на 
другите жита и дали ќе има влијание за понатамошното зголемување на површините со оваа култура. 

Клучни зборови: тритикале; хемиски состав; нутритивен капацитет; нутритивност 

INTRODUCTION 

Triticale, as one of the new very successful 
species of cereals has been developed by crossing 
durum wheat with rye in order to join positive 
characteristics of both parents. Triticale potential, 
grown under optimal conditions, as regards the 
yield was approximately similar to wheat poten-
tial, and was much higher than wheat potential 
under unfavorable growing conditions (Brown, 
1983). Wheat and triticale comparison shows that 
triticale accumulates more nitrogen than wheat in 
the heading period and grain physiological matu-

ration, what indicates that triticale is a more ap-
propriate culture for growing on nitrogen poor 
soils. As species, it has important value on soils 
with marginal characteristics as dry or acid soils, 
and is also less demanding as regards the fertilizers 
and other preparations which take place in agron-
omy. Triticale presented high tolerance as regards 
the acid soils, as well as good productive results 
on sandy soils. Similar advantages were obtained 
as regards the aridity. Triticale was planted where 
corn did not prosper, as well as the areas with 
moderate climate. It could be said that it inherited 
very good up to excellent tolerance as regards the 
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most important pathogens and small grains pests. 
Early stature, drought and aridity resistance, lower 
stem, high and stabile grain yield are just some of 
the triticale variety characteristics derived from 
wheat, as the second parent (Milovanović et al., 
2006). Newer triticale varieties were mostly reach-
ing the yield of the leading wheat cultivars, while 
they were surpassing rye varieties, barley and oat 
(Milovanović and Perišić, 2002; Milovanović et 
al., 1998; 2005a). Triticale presented high adapta-
bility on local agro-ecological conditions, and it 
was influenced on stabile yield reaching.  

In accordance with the literature data, there 
are significant variations in chemical composition 
and triticale nutritive values, which was the result 
of huge hybrids number with very different char-
acteristics (Milovanović et al., 2005b). As regards 
chemical composition triticale is very similar to 
wheat, except the reduced sugar which is higher 
than in the wheat and closer to the level colloquial 
for rye (Varughese et al., 1996). 

Triticale has been most implemented nowa-
days as nutrients in nonruminant animals nutrition, 
especially in pigs and poultry nutrition (Djekić et 
al., 2009a), and there is also a trend of its usage for 
silage (Coffey and Gerrits, 2009). Many investiga-
tions present that triticale successfully replaces 
corn, wheat or barley in animal nutrition without 
negative implications on domestic animals effi-
ciency. 

BASIC INFORMATION ON TRITICALE  
AS A NUTRIENT 

Triticale is a very suitable nutrient for all ani-
mal kinds because it has high resource of energy. 
A very important parameter of economical rele-
vancy is protein yield per surface unit. Pointed 
characteristics are important for the biological 
value and technological products quality dedicated 
as well for human nutrition as for domestic ani-
mals nutrition. The nutritive value of grain de-
pends on the protein content in the grain, and the-
refore the quality of the product. Proteins with 
higher content of essential amino acids (lysine, 
tryptophane, cisteine + methionine, threonine, leu-
cine, isoleucine, histidine, valine and phenyla-
lanine) have a higher nutritive value, where the 
lysine content is the most important, as the first 
deficit amino acid on cereals. Triticale has higher 
percentage of protein and lysine as regards the pa-
rental species and lower energetic value as regards 

the wheat and maize (Mosse et al., 1988; Barneveld 
and Cooper, 2002). 

The proteins nutritive value depends on the 
essential amino acids content (Kurkiev et al., 
1975). The content of lysine in triticale could be 
the parameter of overall protein quality. As regards 
the lysine content triticale is much better than 
wheat. Significant variability as regards the pro-
teins and lysine content on triticale, compared with 
wheat, indicate ability for further protein quality 
improvement on triticale, with selection continu-
ance based on yield and grain quality. Considerate 
towards Halse (1974), some triticale lines have 
lysine content similar or equal to maize Opaque-2 
content. Hexaploide triticale was richer, in accor-
dance with Cmeleva and Cikida (1988) with lysine 
than octoploid, while octoploid triticale has less 
alkylresorcinol. Researching variety Beagle 82 
Hale et al. (1985) confirmed that it contains 0.48% 
of lysine. Myer et al. (1990) researching different 
varieties of triticale and different lysine contents 
found 0.48%, 0.43% and 0.41%. 

Contradictory data on the phenol content as 
an alkylresorcinol type (which makes triticale a 
nutritive value lower at nonruminant animals) are 
reached in different experiments (Milovanović et 
al., 2001). In accordance with the same authors, 
triticale overbid rye and wheat in the carotenoide 
content and also has lower content of crude fila-
ments than rye. Tripsin inhibitors (known at soya 
been also) have important influence on the nutri-
tive value decreasing and proteins exploitation. 
Triticale poses higher activity of trypsin inhibitors 
than wheat and similar as rye. Under thermal treat-
ment (98 oC) their activity is ceased. Some triticale 
varieties present an advantage as regards the 
wheat. 

In accordance with the literature data, there 
are different variations as regards chemical com-
position and nutritive characteristics of triticale, 
which is the result of a huge number of hybrids 
with huge spectrum of characteristics. Milovano-
vić (1993) emphasizes that different winter triti-
cale genotypes had fluctuated within the two years 
long period from  13.44 up to 16.42%. Milovano-
vić et al. (1995), at different winter triticale geno-
types got within four years long period from 14.32 
to 16.29% proteins on average, while winter wheat 
variety got 13.57 up to 13.70%. The same authors 
pointed that spring triticale varieties had more pro-
teins compared to winter ones. As regards the ly-
sine content in proteins, triticale fluctuated within 
the range from 2.2 to 3.4%, while there was fluc-
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tuation on wheat in the range of 1.7 to 2.1%. 
Muhametov et al. (1996), emphasize that Russian 
triticale varieties content on an average is about 
14.0% moisture, 12.8% proteins, 68.6% carbo-
hydrates and 1.5% fats, while the proteins of the 
mentioned varieties content is on an average of 5–
10% albumin, 6–7% globulin and 30–37% of 
polyamine. 

As regards the technological grain quality, in 
human nutrition, triticale is still beyond the wheat 
(smaller content and worst gluten quality), so it is 
mostly used for domestic animal nutrition (Çiftci 
et al., 2003). Leeson and Summers (1997) pointed 
that different triticale varieties content is 11–20% 
of crude proteins, while the structure of amino ac-
ids, as well as the energy level, is similar to wheat. 
According to Milovanović et al. (2001), the con-
tent of proteins at triticale fluctuates from 12 to 
50%, with triticale forms in which the content does 
not overbid the one at wheat. These occurrences 
are mostly found at hexaploide lines and especially 
at lines breed on higher productivity and grain 
plumpness. Experiments practiced in different 
countries presented that triticale grain, if it was not 
contaminated with ergot or fusarium, possesses si-
milar nutritive values like wheat, and was superior 
to barley. Besides the desirable nutritive charac-
teristics, new approved KG winter triticale varie-
ties (Favorit), achieving also significantly higher 
productivity compared with the standard (Milova-
nović et al., 2006). Authors distinguish that the 
Favorit variety had high productivity and yield 
stability, while there was high content of proteins 
in the grain of high nutritive value. The grain of 
this variety is mostly used as a component for con-
centrated nutritive prepared for animal nutrition, 
based on high amino-acids content (lysine, me-
thionine, tryptophan) and proteins. Milovanović et 
al. (1998, 2007a), describing the Kragujevac's 
“Knjaz” triticale variety emphasize that the aver-
age content of crude proteins in DM was  14.1%, 
which was 1.2% higher than the standard (KG 20). 
Protein content in grain fluctuates at Kragujevac's 
varieties within the range of 14 to 17%, while ly-
sine content overbid commercial wheat cultivars 
for 10 to 30% (Milovanović et al., 2001; 2007b). 
They also emphasize, for the KG Rubin cultivar 
that it has average ashes content in the grain 1.82% 
DM. Perišić et al. (2008) examined the “General” 
winter triticale variety. Compared with older va-
rieties, General cultivars excel with higher and 
more stabile grain yielding. During two year pe-
riod, the “General” variety realized statistically 

high, significant higher grain  yielding compared 
with the standard KG 20 (5.770 kg/ha). Proteins 
content in the grain at the “General” variety was 
on the average of 14.6%, while the ashes content 
was 1.72%.  Authors concluded that, as regards the 
high proteins content (14–17%) and essentially 
amino-acids in the grain, the “General” variety 
presents an excellent component for the fodder 
mixture and fractionally or completely could re-
place other nutritive (maize, barley, oat). Djekić et 
al. (2009b) presented the chemical composition of 
two triticale cultivars KG 20 and Favorit. Investi-
gations were carried out in the period from 2007 to 
2008 in the Center for Small Grains in Kragujevac. 
The average protein content of the triticale cultivar 
KG 20 was 12.24% while the triticale cultivar Fa-
vorit had 12.55% of dry matter (DM). The average 
ash content of the cultivar KG 20 was 1.34% and 
in the Favorit 1.37% DM. The average water con-
tent observed in both triticale cultivars was about 
11.35% DM. According to the cultivar effect on 
the average protein content, ash and moisture es-
tablished differences were not statistically sig-
nificant, P > 0.05.  

Microtrial results of different triticale winter 
cultivars and perspective genotypes from the Small 
Grains Research Centre in Kragujevac during the 
period from 2003 to 2008. are presented in Table 
1. 

T a b l e  1  

Average values and variability of crude protein 
content in KG winter triticale cultivars and 

perspective genotypes from microtrial in 
Kragujevac during the period from 2003 to 2008 

Cultivar/genotype x  S xS  t-exp 

KG 20 12.597 1.297 0.748 – 
Presto 12.593 1.373 0.793 0.449 
Tr 350/3  12.330 1.036 0.598 0.278 
Favorit 13.870 1.063 0.614 –1.315 
Tr 102/6 12.957 2.844 1.642 –0.200 
Trijumf 11.970 1.341 0.774 0.582 
Tr 64/1 12.177 2.140 1.235 0.291 
Žarko 12.083 2.243 1.295 0.343 
Tr 339/4-3 12.253 2.021 1.167 0.248 
Tr 71/5-2 12.937 0.958 0.553 –0.365 
Vojvoda 12.750 1.316 0.760 –0.144 
Tr 207/1  11.230 1.480 0.854 1.203 
Tr 55/3 11.280 0.400 0.231 1.681 
Tr 110/3-2 12.695 0.215 0.124 –0.130 
Pobeda 13.463 1.798 1.038 –0.677 
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The recorded data from Table 1 points out 
that newer winter triticale cultivars and perspec-
tive genotypes have lower protein content in kernel 
than the check cultivar (KG 20), except Favorit, 
Vojvoda, Tr 102/6, Tr 71/5-2 and Tr 110/3-2. 
Compared with wheat (Pobeda), they have lower 
protein content in kernel, except the cultivar Fa-
vorit (13.87% DM). Examined triticale cultivars 
and perspective genotypes didn`t shows significant 
difference of average values of protein content in 
kernel compared with the check cultivar KG 20 (P 
> 0.05). Values of protein content from this period 
of investigation are significantly lower than values 
from the previous investigation (Milovanović et 
al., 1998, 2001, 2007a, 2007b; Perišić et al., 2008), 
which result from late sowing (29.X – 6.XII.), year 
conditions and decreased tendency of protein 
content in triticale because of continual selection 
pressure toward the increase of yield and better 
kernel plumpness. 

According to the results gathered during five 
year examination of spring triticale cultivars and 
perspective genotypes from microtrials in the Small 
Grains Research Centre in Kragujevac, triticale 
protein content (Table 2) ranges from 13.074 to 
14.694% DM. The examined spring triticale culti-
vars and perspective genotypes, except the geno-
type Tr 9/10-2, had higher the average protein con-
tent compared to the check cultivar (Vojvoda – 
13.076%). There is no statistical significance in 
the average values of protein content of examined 
spring triticale cultivars and perspective genotypes 
compared to the check cultivar. The average pro-
tein content in kernel of the cultivar Knjaz shows 
statistically significant difference compared to the 
check cultivar (P < 0.05). This indicates that 
spring triticale genotypes have higher protein con-
tent than winter genotypes.  

Based on the previously gained experimental 
results, wide production and statistical data 
sources it could be concluded that better results in 
small grain improving could be achieved with con-
temporary technology. New perspective triticale 
lines and varieties have more and better filled 
grains, higher yield, mass of hectolitre, while pro-
teins and lysine were lower compared with older 
varieties (Myer et al., 1996; Milovanović et al., 
2001). By breeding these properties at triticale, by 
total crude proteins decreasing, the content of ly-
sine was increased (Mosse et al., 1988). Applying 
modern methods, small grains breeding will give 
new genotypes with higher yield genetically po-
tential. Based on series advantages in producing 

technology and increased proteins content in grain, 
triticale took a more and more significant place in 
cereals production oriented for animal nutrition.   

T a b l e  2  

Average values and variability of crude protein 
content in KG spring triticale cultivars and 
perspective genotypes from microtrials in 

Kragujevac during the period from 2003 to 2008 

Cultivar/genotype x  S xS
 t-exp 

Vojvoda 13.076 0.735 0.328 – 
Soko 13.098 0.752 0.336 –0.553 
Delija 13.282 0.259 0.116 –0.591 
Tr15/7 13.314 0.481 0.215 –0.606 
Knjaz 14.694 1.094 0.489 –2.745*
Tr5/10 13.280 1.568 0.701 –0.263 
Tr49/7-1 13.600 4.438 1.985 –0.260 
Tr15/7-3 13.134 0.835 0.373 –0.117 
Tr9/10-2 13.074 0.806 0.361 0.004 
KG20 14.154 0.768 0.343 –2.268 
Zlatar 13.306 0.843 0.377 –0.460 

TRITICALE APPLYING IN PIG NUTRITION 

Triticale is most in use as animal fodder. 
Many examinations present that triticale may re-
place successfully one part of maize, wheat or bar-
ley in fodder mixture bound for pigs nutrition 
without negative correlations on efficiency 
(Adeola and Young, 1985; Adeola et al., 1986; 
Myer et al. 1986; Huenke and Honeyman, 2001; 
Honeyman et al., 2001).  

Some examinations presented equal or even 
better results on pig butchery characteristics when 
maize was replaced with triticale in fodder mix-
tures for feeding pigs nutrition (Hale et al., 1985),  
while other investigations presented performance 
reducing (Brand et al., 1995; Myer et al., 1989). 
Ability of triticale usage in pigs nutrition was in-
vestigated by Kovčin and Stanačev (2004). After 
literature data reviving they pointed that triticale 
could be involved in the fodder mixtures for feed-
ing to piglets to 60% as regards the total cereals 
content. Further triticale increases in fodder mix-
tures grain to decreasing accession. There is also a 
high amount of trypsin and hemotrypsin inhibitors 
at older triticale cultivars, and it has bad influence 
on this nutritive usage in pigs nutrition. Alle and 
Hines (1972) had used the following portions in 
pigs fattening: 1 – Triticale; 2 – Triticale+0.1%  
L-lysine; 3 – Triticale+soybean pellet; 4 – Sor-
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ghum+soybean pellet and 5 – Wheat+soybean pellet. 
They approved the smallest increasing under the usage 
of portion contained only triticale (P < 0.05). They also 
suggest that it was the result of small lysine content as 
well as its small utilization. By half analyzing they de-
duced significant differences among the treatment in 
thickness of back bacon, half length, care area and fat 
parts percentage. Golushko and Marusich (1996) de-
duced significant increasing of digestible proteins and 
energy in nutrition of growing pigs. The influence of 
the triticale level in nutrition of decided piglets was 
examined by Erickson et al. (1979). Authors examined 
different triticale participation in the decided piglets 
nutrition in the following amounts: 0, 20, 40, 60, 80 
and 100% per total cereals. Based on the gained results, 
they concluded that triticale increasing in the decided 
piglets nutrition over 60%, lead to decreasing of acces-
sion, while the fodder consumption was bigger. But, if 
there was synthetic lysine in the mixture, it was possi-
ble to increase triticale up to 100%, while the decreas-
ing of accession is stopped and fodder consumption 
was bigger, but vindicated with a high cellulose share. 
In the very beginning of pigs fattening, triticale had 
similar nutritive properties as maize especially in the 
fattening finish. Mayer and Barnett (1996) gave an 
advantage to maize. Beside maize, triticale can success-
fully replace soybean flour in pigs fodder mixtures. 
Mayer and Barnett (2008) emphasizes that content of 
lysine amino acid in the pigs fodder mixtures was more 
important as regards the content of raw proteins, be-
cause, examining the mixtures with and without triti-
cale at the same content of raw proteins, pigs fed with 
the mixture containing triticale had higher accession 
and meat slaughter yield.  Sullivan et al. (2007) exam-
ined three groups of piglets fed in summer and winter 
months. The first group of pigs was fed with standard 
mixture without triticale content. The other one com-
prised 40% of triticale and the third 80% of triticale. 
Authors confirmed that the usage of nutritive con-
sumption was higher during the summer months com-
pared with winter months, and that was the less expen-
sive at the group using 40% of triticale and had the 
least nutritive usage. The gained Canadian investiga-
tions in triticale applying in the pigs nutrition showed 
that triticale (Robertson et al., 1999) could replace bar-
ley in the mixtures for pigs nutrition of 25–110 kg. 

TRITICALE APPLYING IN POULTRY 
NUTRITION 

Triticale has been commonly used for poultry 
nutrition all around the world (broilers, bearing 

hens). Poultry products quality could be modified 
or improved by triticale applying as nutrition in the 
animal nutrition portions, so there was a signifi-
cant scientific interest in the triticale usage as nu-
tritive, although the results in publicized works on 
this theme were poor, as regards the poultry pro-
ductivity and meat and eggs quality, compared 
with the publications concerning this small grains 
influence on ruminants and pigs.  

Investigations comprehend the influence of 
mixtures in broilers production with the different 
content of triticale on production results, quantita-
tive and qualitative characteristics of broilers meat. 
A large number of scientists all around the world 
investigated the nutritive triticale values of pro-
duction characteristics at heavy line hybrids (Ruiz 
et al., 1987; Johnson and Eason, 1988; Al-Athari 
and Guenter, 1989; Vieira et al., 1995), while there 
were not similar investigations in Serbia.  

Barneveld and Cooper (2002) examined six 
triticale varieties in fodder mixtures for broilers 
fattening. Total nutritive consumption per one ki-
logram of chicken body mass was fluctuated from 
1.75 up to 2.24 kg. They emphasized that the triti-
cale grain had higher protein content, lysine and 
methionine, while the digestion was the same like 
at the wheat and maize grain. Savage et al. (1987) 
pointed that triticale applying in chicken nutrition 
increases physical and sensor characteristics of 
broiled meat. Wheat replacing with triticale in the 
mixture didn't gain to changes on production and 
butchery chicken characteristics. Vohra et al. 
(1991) pointed that with the usage of triticale in 
the broiler fattening mixture we could solve the 
problem of commercial enzymes addition in fodder 
mixtures, which would also reduce the expenses in 
fodder production. Korver et al. (2004) gave an 
advantage to triticale as regards higher weekly 
broilers accession under the equal amount of in-
take nutritive. Hermes and Johanson (2004) war-
ranted that triticale in  nutrition of heavy line hy-
brids, in the different percentage of amounts in the 
mixture, did not present negative effects on chick-
ens production characteristics. The biggest exam-
ined chicken body mass was achieved with 10% 
triticale participation in fattening broilers fodder 
mixtures, while the largest nutrition conversion 
was at mixture with 15% of triticale participation. 
Different formulations, as well as triticale and 
wheat participation in the fodder mixtures for 
broilers fattening were examined by Sarver et al. 
(2006). They concluded that the biggest body mass 
at the end of the investigation period was achieved 
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by broilers fed with the following formulations: 
W40T60 and W60T40. The smallest mortality was 
improved at the group which was fed with the fod-
der mixture without triticale. Comparing triticale 
and wheat in the broilers nutrition, Savage et al. 
(1987) pointed that triticale introduced in the tur-
key nutrition gained to better meats quality as re-
gards other nutrition ways.  

Investigations in the consumption eggs pro-
duction as regards different triticale formulations 
are mostly pointed at the eggs quality increase (al-
bumen quality, cholesterol decreasing). A huge 
number of investigators investigated the ability of 
triticale applyed in light lines hybrids, respectively 
the eggs production (Maurice et al., 1989; Boros, 
2002; McNab and Shannon, 1975; Flores et al., 
1994; Fayez et al., 1996). They concluded that 
there was no difference in productivity, even if the 
bearing hens were supported only with triticale. 

In Oregon, Boldaji et al. (1986) examined dif-
ferent triticale formulations in the fodder mixtures 
for bearing eggs hens. Based on the results they 
achieved, there was a conclusion that there were 
no significant differences in egg production, food 
consumption, internal or external egg quality char-
acteristics, as well as the body mass as regards the 
hens which were fed with triticale and the con-
trolling group. Bearing eggs hens which were fed 
with triticale had a little bit lighter yolk color as 
regards the eggs from the control group. The total 
nutritive consumption for one egg production was 
smaller at the group which was fed with mixture 
containing triticale as regards the hens of the con-
trol group, while the egg quality was the same. 
They determined that the triticale usage as an nu-
tritive in the bearing eggs hens fodder mixtures 
depends on the current market price as regards the 
maize and if it was available on the market. In ac-
cordance with Karunaewa and Tham (1984) in the 
bearing eggs hens productions, triticale which re-
placed in the past different quantities of barley, did 
not present negative effects on the eggs produc-
tion, while Leeson and Summers (1987) emphasize 
that higher proportions of triticale grain cause 
negative effects. According to Jokić et al. (2004), 
triticale could be involved in the portions for prog-
eny and bearing eggs hens 5–15%, and for the 
broilers up to 2%. Higher triticale quantities are 
not desirable as regards the lysine deficit, and on 
the contrary synthetic lysine must be added. 

The content of soluble pentozane in triticale 
is similar to the wheat and significantly lower in 
comparison to the rye (Petterson, 1988; Pena, 

1996). The content of irresoluble pentozane is the 
highest at triticale (6.6%), the lowest at wheat 
(3.9%) and intermediary (4.9%) in the rye (Petter-
son, 1988). Additional preparing with pentozane 
made significantly better performances at the 
chickens bred on rye or triticale. This increase was 
attached to endosperm cells walls distracting of 
enzymes, which resulted with more complete di-
gestion in the chicken small intestine. Contradic-
tory to the mentioned above, differing from maize, 
triticale does not contain yellow colored pigments 
(carotene and xanthophille). As the market showed 
higher requirements on chicken with yellow skin 
color and eggs with brown egg shell, in the fodder 
mixtures where triticale was present during the 
nutrition of broilers and bearing eggs hens, nutri-
tives with higher percentage of pigments must be 
added, respectively maize flour and dehydrated 
lucerne (El Boushy and Raterink, 1992).  

CONCLUSION 

Triticale is a cereal species gained by cross-
breeding of wheat and rye. Thanks to its nutritive 
values higher than maize, selectioneers and scien-
tists for animal nutrition recommended it for all 
animal species nutrition. Also, it could replace 
wheat very successfully in portions for animal nu-
trition, as regards the fact that food demands in the 
world are larger and more, and wheat yields and 
soils area less and less. Triticale is especially char-
acteristic as regards the high protein content in the 
grain and beneficial content of important amino 
acids as regards the other cereals. 

An adequate content of proteins must be rep-
resented in portions of all nonruminat animals. 
The usage of too many proteins is irrational and 
not an economic measure, while deficit may cause 
less consumption and food usage, accession de-
creasing or meat production, as well as changes as 
regards the meat and eggs quality. Often these 
symptoms have been usually connected or they 
were going together with energy deficit and are the 
sign of inadequate nutrition at pigs and poultry. 
Also, the ratio between soluble and irresoluble 
proteins must be adequate so the maximal produc-
tion results could be gained. 

As regards everything what has been men-
tioned above it could be concluded that triticale as 
the youngest small grain cereal species took place 
in husbandry production, and with its quality 
found the place in the animal husbandry produc-
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tion. It has been more presented in the human nu-
trition, too. As regards all mentioned above, it 
earned one of the leading species positions in the 
future.  
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