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Abstract

The aim of this study was to determine a way on how to investigate the effect of
triticale on growth performance, production and slaughter characteristics of broiler chicks.
The research was carried out on 200 broiler chickens, hybrid Ross 308. On that occasion, two
groups of broiler chickens were formed with 100 broiler chicks in each group, namely control
group (classic mixture fo broilers fattening) and experimental group (mixture with triticale
genotype Trijumf). The experiment lasted 49 days. As criteria for utilization of triticale in the
present study, production traits, and body weight and weight gain. The results showed that the
experimental group of broiler chickens that were fed with a mixture of triticale (triticale
genotype Trijumf), achieved better production results (P<0.05).

It can be concluded that triticale can be used as an untraditional source of energy in
broiler diets to get best performance and as god source of income as the control.
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Introduction

Triticale, as a new type of highly successful small grains, deserves more attention.
Thanks to intensive breeding program at the Center for Small Grains, in Kragujevac, two new
domestic and commercial cultivars are to be found on the list of varieties.

When talking about grain yield, newer varieties of triticale mainly reached the level of
leading wheat while having surpassed varieties of rye, barley and oats (Peki¢ et al., 2011.a).

Triticale is a convenient feed for all animals representing a high source of energy.
Protein yield per unit area also represents an important indicator of the economic importance.
The above characteristics are important for the biological value and product processing
quality for both human nutrition and animal diets (Deki¢ et al., 2011.a). Nutritional value of
grains depends on the protein content, and thus the products. Proteins with a higher content of
indispensable amino acids have a higher nutritional value where the most important role has
lysine content as the first deficit amino acid in grains. Triticale has a higher percentage of
protein and lysine compared to the parental species and a lower energy value compared to
corn and wheat (Peki¢ et al., 2012.a).

Triticale is already widely used for poultry feed (broilers, laying hens) worldwide. The
quality of poultry products can be modified or enhanced by adding triticale as feed meal for
animal feed. Therefore a considerable scientific interest in the use of triticale in animal feed
has appeared in recent years, though the data on published research in the areas of
productivity of poultry and quality of meat and eggs being scantier than those of the positive
impact of this type of small grains to ruminants and pigs. Tests in broiler production include
determination of the effects of diet mixtures with different amount of triticale on the
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performance of both quantitative and qualitative traits of broiler meat. More studies applied
examining of the nutritional value of triticale on product line features of heavy hybrids in the
world (Ruiz et al., 1987; Vieira et al., 1995; De Brum et al., 2000; Camiruaga et al., 2001).

Barneveld and Cooper (2002), examined six varieties of triticale in forage mixtures for
broiler fattening. Total feed consumption per kilogram of body weight of chickens ranged
from 1.75 to 2.24 kg. Savage et al., (1987) point out that the use of triticale in the diet of
chickens improve physical and sensory properties of cooked meat. When substituting wheat
with triticale in mixtures for fattening broilers, no significant change in the production and
carcass traits of chickens occurs (Peki¢ et al.,, 2011.b; 2012.b). The problem of adding
commercial enzymes in the forage mixture had been solved with application of triticale for
broilers fattening and mixtures for laying hens Vohra et al,, (1991), what reduced overall feed
production costs. Different formulations or participation of triticale and wheat in feed
mixtures broilers fattening had been examined by Sarker et al., (2006). The same concluded
that the highest body weight at the end of the experimental period had achieved chickens who
were fed with the following formulations: W40T60 i W60T40. The lowest mortality was
found in the group that was fed with mixture which did not include triticale. Korver et al.,
(2004) prefer triticale in relation to wheat due to higher average weekly weight gain of
chickens upon the same amount of ingested food. Hermes and Johanson, (2004), claim that
triticale in the diet of heavy line hybrids and who participated in various proportions in the
mixture for broilers showed no adverse effects on performance traits of chickens. The biggest
weight of tested chickens was achieved with 10% of triticale in fattening feed for broilers,
while feed conversion was higher for formulations with 15% of triticale.

Numerous studies suggest that triticale successfully replace part of corn, wheat or
barley in animal feed without negative consequences to the impact of domestic animals (De
Brum et al., 2000; Hermes et Johanson, 2004; Peki¢ et al., 2011.a; 2012.a). Triticale is a
convenient feed for all animals since represents a high source of energy. Because of favorable
enzyme composition, triticale grains favorably effect the intestinal tract of monogastric
animals (Barneveld et Cooper, 2002; Korver et al., 2004; Sarver et al., 2006).

The aim of of these studies, with respect to all above-mentioned, was to determine the
effects of triticale on growth rate, feed consumption and feed conversion and performance
traits of broiler chickens.

Materials and methods

The tests in this study were conducted on broiler chickens, hybrid Ross 308. Chickens
were divided into two groups per 100 chickens. The first, control group received a mixture
without the addition of triticale, and the second, experimental group received the same
mixture supplemented with 7.5%, 12%, 15% and 18% of triticale (cv. Triumph) produced at
the Center for Small Grain, Kragujevac. Four compounds were used in feeding: starter,
grower I, grower II and finisher. The composition and quality of the mixture is shown in
Table 1. Fattening lasted 49 days. Chickens were given food and water ad /ibitum during the
experiment. Health state and mortality was observed with the groups examined during the
fattening. Their body weight was measured once a week. After the final fattening and 12
hours of fasting, the chickens were slaughtered and the carcass weight measured.

The basic chemical composition (moisture, crude protein, crude fat and mineral
matter) of complete mixture for chicken feed was determined by methods A.O.A.C. (1984).
Calcium and phosphorus content was determined by the Regulations on sampling methods
and methods of performing physical, chemical and microbiological analysis of animal feed
(1987).

549



Third International Scientific Symposium "Agrosym Jahorina 2012"

Table 1. Composition (%)and the quality of the mixtures used in the experiment

o Starter Grower I Grower II FiniSer

Feed (%) K 0 K 0 K 0 K 0
Wheat 40,0 31,2 42,0 288 43,6 27,1 48,8 28,6
Corn 21,0 21,0 20,0 200 20,0 20,0 20,0 20,0
Triticale 7,5 12,0 15,0 18,0
Soya bean meal 297 30,9 27, 28,1 247 254 20,9 22,0
Sunflower seed pellets 2.5 2,5 3,0 3,0 3,5 4,0 3,5 4,0
Soya oil 3,15 325 455 47 505 525 415 4,7
Chalk 1,2 1,2 1,0 1,1 1,0 1,1 0,7 0,8
Monocalcium phospate 1,0 1,0 0,9 0,85 0,75 0,7 0,5 0,45
Premix 1,45 1,45 1,45 1,45 1,45 1,45 1,45 1,45

Total: 100 100 100 100 100 100 100 100

Chemical composition:

Crude proteins, % 22,37 2240 20,17 2027 19,70 19,82 18,42 18,49
Fat, % 6,36 6,38 9,51 954 990 9,79 847 8,54
Crude fiber, % 3,17 3,18 343 343 358 358 323 327
Ash, % 6,88 640 589 587 599 595 564 5,65
Nitrogen (ekstrah.)% 4561 46,26 46,78 4643 4640 46,22 4879 4922
Metabolic energy, MJ/kg 12,59 12,68 13,39 13,39 12,86 12,87 13,39 13,40
Ca, % 1,29 ,Li6 0,79 08 0,79 085 088 0,90
P (adoptable), % 0,53 034 042 042 042 042 0,64 0,66

*Premix composition (content of 1 kg of mixture): Vitamin A-9000 IU, Vitamin D3-3300 IU, Vitamin
E-30, 0 IU, Vitamin K-2, 2 mg thiamine (B1) -2.2 mg; riboflomin (B2) -8.0 mg; pantothenic acid-12
mg niacin-66, 0 mg pyridoxine (B6) -4.4 mg, folic acid 1.0 mg-550 mg of choline, vitamin B12-0, 022
mg biotin -0.20 mg with 0-0.30-0, 45%, Mn-100 mg-75 mg Zn, W-0, 45 mg-8 mg Cu, Se-0, 10 mg-
100 mg Fe.

Common indicators of variation in statistics were calculated on the basis of actual
research results: average values error of arithmetic mean and standard deviation. Statistical
data processing was done in the module Analyst Program SAS/STAT (SAS Institute, 2000).

Results and discussion

Performance results of both groups have been thoroughly monitored during the
analysis of observed performance. Monitoring is done on a weekly basis. It is an extended
fattening period of seven weeks. Table 2 shows the average body weight of broiler chickens,
provenance Ross 308 per groups.

Based on the data obtained from Table 2, it can be concluded that in the first period,
after the completion of fattening with starter mixture, control group achieved a higher body
weight at the end of the second week of the experiment (398,265 g). In the second fattening
period, at the end of the fourth week (after the grower diet and mixtures) control group had a
slightly higher body weight of broiler chickens, by 24.544 g higher compared to the
experimental group. On 49" day, (the end of feeding period) body weight of the broilers of the
experimental group using triticale in mixtures was increased by 46,437 g compared to the
control group where no triticale was used. The chickens of the experimental group also have
statistically higher body weight compared to the control group (P<0.05). Our results are in
agreement with results of Korver et al., (2004), Sarker et al., (2006) i Pekic¢ et al. (2012.b).

Data obtained indicate that triticale has great potential as feed for chickens because it
might replace wheat in diets for broilers fattening while would cause no significant changes in
their production and carcass traits. Body weight of chickens fed with triticale is not different
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from the values obtained in feeding broilers with wheat (Vohra et al., 1991; Korver et al.,
2004).

Table 2. Body weight of chickens tested by weeks of age (g)

(g‘(;’/es) Group N )_c S N ; C.V. F. Relevance

K 100 41,250 3,852 0,385 9,337

! (0] 100 40,881 3,930 0,277 9,613 0,632 NS
K 99 146,869 19,738 1,984 13,439

7 (0] 95 149,105 21,381 1,551 14,340 0,750 NS
K 98 398,265 57,397 5,798 14,412

14 (0] 95 395,000 63,413 4,600 16,054 0,182 NS
K 97 730,619 101,554 10,311 13,900

21 (0] 94 728,883 103,735 7,566 14,232 0,018 NS

)3 K 97 987,629 96,031 9,750 9,723 4,583 «
O 94 963,085 89,410 6,521 9,284
K 96 1415,260 132,368 13,510 9,353

35 (0] 94 1395,585 111,903 8,161 8,018 1,732 NS
K 96 1896,875 207,462 21,174 10,937

42 (0] 94 1887,926 116,439 8,492 6,168 0,217 NS

49 K 96 2302,552 163,784 16,716 7,113 4587
(0] 94 2348989 177271 12,929 7,547 ’ *

NZ-P>0,05; *-P<0,05; **-P<0,01; ***-P<0,001

Since feeding has a different effect depending on the age of poultry this allows a better
understanding of the overall effects of feed with triticale (Table 3).

Table 3. Daily and weekly weight gain of chicken groups examined, (g)

Daily gains
Group I il il v v VI VI
K 1506 3526 47,02 3497 6257 6226 61,56
0 15,43 3426 46,60 3249 67,71 70,12 68,79
Weekly gains (g)
Group I i T v v VI VIl
K 10542 246,84 329,17 244,76 438,00 43581 43094
0 107,98 239,84 326,18 227,41 473,27 490,87 481,55

Analyzing data from table 3 it can be concluded that there were some differences
between the two groups of chickens from the perspective of average daily gain. The chickens
of the control group had the lowest daily gain of 15.06 g in the first week of fattening.
Chickens of the experimental group had 34, 26 g in the second week, 46.60 g in the third
week and 32.49 g in the fourth week. Chickens of the control group had 62.57 g in the fifth
week, 62.26 g in the sixth week and 61.56 g in the seventh week).

Chickens of the control group had the lowest weekly gain: (105.42 g) in the first week,
438 g in the fifth, 435.81 g in the sixth and 430.94 g in the seventh week of fattening. The
biggest weekly gain in the I, V, VI and VII week had the experimental group of chickens that
were fed with triticale. In the case of feeding with forage mixtures in which no triticale was
added (control group), a total of 4 broiler chickens died. If this value is put in relation with
mortality upon dietary forage mixture with triticale (6 chickens) it is possible to draw the
conclusion that triticale in mixtures for broiler chickens fattening has no negative effect on the
health of poultry (Table 4). The results are better with the use of triticale varieties than those
stated by Korver et al., (2004) and Hermes et al., (2004).
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Table 4. Consumption and feed conversion during the study period (49 days)

. L Feed Feed conversion

0, )
Groups Mortality, % Production index consumption,kg ke/ke
K 4,0 182,784 5,682 2,468
0 6,0 185,518 5,703 2,429

The value of production index was higher in the group fed with triticale (185,518).

By the end of the experimental period (49 days) the highest feed consumption per
chicken had the experimental group of chickens (5,703 kg). Feed conversion was somewhat
better in the experimental group of chickens (2.429 kg / kg) than in the control group (2,468
kg/kg). The results obtained in terms of feed conversion and total feed consumption per
kilogram of body weight of chickens were in accordance with the results obtained by
Camiruaga et al., (2001), Cooper et Barneveld, (2002), and slightly worse than the results
obtained by De Brum et al., (2000), Korver et al., (2004). Despite the reduced opportunities
for comparisons with data from the literature available it can be concluded that the results of
this study were in accordance with the results stated by Barneveld and Cooper (2002), Hermes
and Johansson (2004), and DPeki¢ et al. (2011.b; 2012.b).

Conclusion

Based on the obtained results it can be concluded that chickens fed with forage
mixtures including triticale achieved slightly higher body weight and better feed conversion
compared to the control group of chickens. Slightly higher mortality of broiler chickens had a
group fed with a mixture where triticale was added.

Data obtained indicate that triticale has great potential as feed for chicken. Body
weight of chickens fed with triticale did not significantly differ from those of chickens fed on
wheat, as a feed component of the forage mixture, so triticale can successfully replace the
wheat in diets for broilers fattening, which would cause no significant changes in the
production and carcass traits.
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