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Table 1. Ingredients and nutrient composition efélxperimental diets in three rearing periodsHer t
first experiment (49 d)

Starter (0-10 d) Grower (11- 24 d) Finisher (25-49 d)
: Maize Triticale Maize Triticale Maize Triticale
Ingredients (%) (100%  (100%  (100%  (100%  (100%  (100%
grain) grain) grain) grain) grain) grain)
Corn 55.99 0 61.29 0 63.05 0
Triticale 0 68.94 0 75.41 0 77.59
Soybean meal (44% cp) 36.3 23.89 30.62 17.05 27.98 14.05
L-lysine hydrochloride 0.08 0.34 0.12 0.40 0.13 0.42
DL-methionine 0.22 0.28 0.23 0.31 0.24 0.30
Dicalcium phosphate 1.88 1.97 1.84 1.95 1.75 1.84
Oyster shell 1.21 0.98 1.17 0.92 1.10 0.84
Salt 0.39 0.40 0.33 0.36 0.30 0.34
Sodium bicarbonate 0.11 0.12 0.10 0.10 0.10 0.10
Vegetable oil 3.32 2.58 3.80 3.00 4.85 4.02
Vit. and Min. premix 0.50 0.50 0.50 0.50 0.50 0.50
Nutrient content
ME (kcal/kg) 2988 2988 3083 3083 3176 3176
Crude protein % 20.98 20.99 19.00 19.00 18.00 18.00
Calcium (%) 1.00 1.00 0.96 0.96 0.90 0.90
Available phosphorous (%) 0.51 0.50 0.48 0.48 0.45 0.45
Met +Cys (%) 0.89 0.79 0.84 0.76 0.83 0.72
Lysine (%) 1.19 1.01 1.08 1.03 1.03 0.99

TVitamin and mineral premix supplied per kilogramdidt: vitamin A, 10,000 1U; vitamin D3, 2300 IUitamin E, 121 IU;
vitamin B12, 20ug; riboflavin, 4.4 mg; calcium pantothenate, 40 migcin, 22 mg; choline, 840 mg; biotin, 86; thiamin,
4 mg; zinc sulfate, 60 mg; manganese oxide, 60 mg.
()3) \CY) raﬁé u.....aLo)‘ 6‘)4 U’“")jf 0)39 dw )b ‘SAMJLA)‘ 6&0,«9 6..\.&0 b‘}a u..Sf 9 ‘).‘>‘ —Y Jﬁ"\}
Table 2. Ingredients and nutrient composition efélxperimental diets in three rearing periodsHer t
second experiment (42 d)

Starter (0-10 d) Grower (11- 24 d) Finisher (25-42 d)

Maize Triticale Triticale Maize Triticale Triticale Maize Triticale Triticale
Ingredients (%) (100% (50% of (100% (100% (50% of (100% (100% (50% of  (100%

grain) the grain) grain) the grain) grain) the grain)

ration) ration) ration)

Corn 5481 12.62 0 57.4 15.3 0 59.89 17.58 0
Triticale 0 50 63.66 0 50 67.18 0 50 70.62
Soybean meal (44% cp) 38.98  31.20 30 36 28 26 334 25.72 22.70
L-threonine 0.06 0.06 0.06 0 0 0 0 0 0
L-lysine hydrochloride 0.21 0.41 0.44 0.09 0.28 0.33 0 0.18 0.25
DL-methionine 0.32 0.49 0.52 0.23 0.40 0.45 0.18 0.34 0.40
Dicalcium phosphate 1.67 1.69 1.69 1.41 1.47 1.47 1.32 1.36 1.37
Oyster shell 1.32 1.17 1.15 1.13 0.96 0.93 1.07 0.93 0.86
Salt 0.32 0.35 0.35 0.33 0.36 0.36 0.32 0.34 0.34
Sodium bicarbonate 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Vegetable oil 1.7 1.4 1.52 2.96 2.62 2.67 3.21 2.94 2.85
Vit. and Min. premix 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Nutrient content
ME (kcal/kg) 2874 2874 2875 2992 2992 2993 3040 3040 3040
Crude protein % 22.3 22.29 22.6 20.98 20.89 21.09 1995 19.95 20.00
Calcium (%) 1 1 1 0.86 0.86 0.87 0.81 0.82 0.81
@){);‘"ab'e phosphorous o 45 948 048 043 043 043 040 040  0.40
Met +Cys (%) 1.02 1.02 1.02 0.90 0.90 0.90 0.82 0.82 0.82
Lysine (%) 1.36 1.36 1.36 1.19 1.18 1.18 1.05 1.04 1.04

TVitamin and mineral premix supplied per kilogramdadt: vitamin A, 10,000 IU; vitamin D3, 9,790 Iuitamin E,
121 1U; vitamin B12, 2Qug; riboflavin, 4.4 mg; calcium pantothenate, 40 migcin, 22 mg; choline, 840 mg; biotin,
30pg; thiamin, 4 mg; zinc sulfate, 60 mg; manganesde)»60 mg.
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Table 3. Effects of including triticale grain witlt without enzyme supplementation on final weidght), daily
weight gain (DWG), daily feed intake (DFI) and femmhversion ratio (FCR) of broiler chickens in two

consecutive experiments

First experiment (0-21 d)

Second experiment (0-21 d)

DWG DFI DWG DFI
Treatment FW (9) (g/bld) (g/bld) FCR | Treatment FW (9) (g/bld) (g/bld) FCR
Maize Maize ) )
0 ; _ a a a
(100% grain) 26.7 34.8 1.31 (100% grain) 34.2 52.3 1.52
Triticale
without Triticale
enzymes - 22.4%*  29.0° 1.30 | (50% of the - 33.9%° 60.6* 1.78°
(100% grain) ration)
Triticale Triticale
with enzymes - 18.8° 271" 145 (100% grain) 31.1° 541"  1.74
(100% grain) °9
SEM - 1.003 0.780 0.03 | SEM - 0.31 0.62 0.021
P value - 0.076 0.033 0.240| P value - 0.018 0.008 0.016
First Experiment (21-49 d) Second Experiment (21-42 d)
Maize Maize ) )
0 ; _ a a a
(100% grain) 57.3 118.8° 2.08 (100% grain) 77.7 138.2 1.78
Triticale
without Triticale
enzymes - 48.9° 103.6° 2.12 | (50% of the - 80.9% 153.8% 1.90%
(100% grain) ration)
Triticale Triticale
with enzymes - 43.7°  98.9° 2.26 (100% grain) 73.3"  150.7*  2.06%
(100% grain) °9
SEM - 1.52 0.680 0.09 | SEM - 0.67 1.92 0.03
P value - 0.052 0.001 0.70 | Pvalue - 0.017 0.018 0.059
First Experiment (0-49 d) Second Experiment (0-42 d)
Maize Maize X ]
0, ; a a a a a
(100% grain) 2316% 44.2 83.8 1.88 (100% grain) 2230 60.3 103.8 1.74
Triticale
without Triticale
enzymes 2074°> 37.6° 716" 1.91 | (50% ofthe 2287%° 62.1* 116.5* 1.89%
(100% grain) ration)
Triticale Triticale
with enzymes 1912° 33.1° 67.0° 2.04 | (100% 2088 56.4° 1121 1.992
(100% grain) grain)
SEM 20.59 0.630 0.680 0.05 | SEM 16.06 0.47 1.23 0.03
P value 0.003 0.005 0.002 0.43 | Pvalue 0.009 0.011 0.011 0.041

Means within the same column that do not sharevaman superscript are significantly differe<Q.05).
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Table 4. Effect of including triticale grains withn without enzyme supplementation on carcass ctersiics
of broiler chickens in two consecutive experiments

First Experiment (49 d) Second Experiment (42 d)
Relative weight (g/100 g of BW) Relative weight (9/100 g of BW)
Treatment Carcass Thigh  Breast Abd%rtmnal Treatment Carcass Thigh Breast Abdominal fat
Maize Maize
0, ; a a a
(100% grain) 61.3 18.6 20.9 2.00 (100% grain) 74.1 201 25.4 1.21
Triticale
without Triticale
enzymes 59.2% 183 19.4% 1.90 (50% ofthe  73.1 19.2* 251 1.70
(100% grain) ration)
Triticale Triticale
with enzymes 56.1° 16.9 19.0° 2.25 o . 729 193" 254 1.57
(100% grain) (100% grain)
SEM 0.86 037 0.32 0.16 SEM 0.36 0.14 0.63 0.15
P value 0.081 0.19 0.070 0.67 P value 0.16 0.021 0.97 0.43

Means within the same column that do not sharevarmmn superscript are significantly differeR&0.05).
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Table 5. Effect of including triticale grains with without enzyme supplementation on relative weégid
length of some parts of digestive system of braildckens first experiment (49 d)

Relative weight (g/100 g of BW) Length (cm)
Cro Caeca
Treatment Liver WithOFl)Jt Gizzard Pancreases  with lleum Duodenum  Jejunum
digesta digesta
Maize a
(100% grain) 2.63 0.28 1.79 0.16 0.24 75.1 36.9 76.1
Triticale
without enzymes 2.67 0.23 1.85 0.23 0.23 69.6 31.7° 64.8
(100% grain)
Triticale
with enzymes 3.11 0.19 1.73 0.19 0.31 74.3 33.0% 73.2
(100% grain)
SEM 0.14 0.02 0.07 0.02 0.02 2.15 0.74 2.44
P value 0.33 0.33 0.77 0.28 0.28 0.54 0.04 0.19

Means within the same column that do not sharevarmmn superscript are significantly differeR&(.05).
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Table 6. Effect of including triticale grains witlt without enzyme supplementation on digesta visggsH
and relative weight of some parts of digestive eysof broiler chickens in two consecutive experitaen

First experiment (49 d)

Second experiment (42 d)

Jejunal

Relative weight (g/100 g of

; Digesta pH Jejunal
Treatment v(ijsl?;z?? Treatment| digesta BW)
(cps) y Crop | Gizzard | lleum | Jejunum| Secum pH Liver | Gizzard | Pancreases
Maize Mai
(100% ) aize )
; 1.16 485 3.86% 6.43 6.29° 7.10 (100% 5.70 2.01 1.65 0.25
grain) grain)
Triticale
(:Vr:;h?#és Triticale
y 2.42% 564 324> 639 593" 676 | (50% of 5.62 2.19° 1.89 0.20
(100% .
; the ration)
grain)
Triticale
with Triticale
enzymes 1.96% 533 3.05° 6.42 6.20° 6.74 (100% 5.92 259 1.83 0.22
(100% grain)
grain)
SEM 0.12 0.16 0.11 0.17 0.03 0.11 SEM 0.09 0.04 0.05 0.01
P value 0.006 0.25 0.027 0.99 0.004 0.33 P value 0.57 0.009 0.30 0.34
Means within the same column that do not sharevanman superscript are significantly differeR(.05).
&l S i

o Slos M}ﬂ O g bl 5 caolidl molaw o 5U AYAQ o 0olj glej g g w hiowrd ) Slab e Leloul
o9 0lRl e s YAYe Lolnl (lo pole 05057 oz (G095 Sloaz g alY Sliogas I (S s

YO-YY A5 . Suil

Glosaline lejl o Al 5 alises (slocadss 6,55k oy ATAF 2 o i 5oy L 0l5 S5 eh o0y S ,lo

AOAC. 1990. Official methods of analysis of the @miation of official analytical chesmists. Y5d.
Washington, DC, Association of Official Analytic@hesmists.
Bedford M. R. 1995. Mechanism of action and potdrgnvironmental benefits from the use of feed emzy.

Animal Feed Science and Technology, 53: 145-155.
and Agriculture

FAO.

2010.

Food

http://faostat.fao.org/site/339/default.aspx.

Jozefiak D., Rutkowski A., Jensen B. B. and Englieriyl. 2007. Effect of dietary inclusion of tritiea rye and
wheat and xylanase supplementation on growth peence of broiler chickens and fermentation in the
gastrointestinal tract. Animal Feed Science anchifielogy, 132: 79-93.

Korver D. R., Zuidhof M. J. and Lawes K. R. 2004rférmances characteristics and economic comparisio
broiler chicken fed wheat and triticale based dietultry Science, 83: 716-725.

Lazaro R., Garcia M., Medel P. and Mateos G. G.32068fluence of enzymes on performance and digestiv
parameters of broilers fed rye-based diets. PoGitignce, 82: 132-140.

MacLeod M. G. 2002. Energy utilization: measuremend prediction. In: Poultry Feedstuffs: Supply,
Composition and Nutritive Value. Eds: McNab, J.Mda@oorman, K.N., Vol. 26. pp. 191-217.

Mahbub A. S. M., Baqui M. A. and Sarker N. R. 20Replacement of maize by different levels of tateon
performances and meat yield characteristics of ldrothickens. International Journal of Natural

Sciences, 1: 25-30.

Organization

of thé&nited Nations.

Retrieved from



A\ (FO-F£) \YWAY leaslilpgo o)lodf/pian Jlo ol wladgy Oliass

McGoverin C. M., Snyders F., Muller M., Botes W, Eox G. P. and Manley M. 2011. A review of triliea
uses and the effect of growth environment on gmlity. Journal of the Science of Food and
Agriculture, 91: 1155-1165.

Morris C. F. 2004. Cereals/Grain - Quality attrimtin: Encyclopedia of Grain Science, Eds: Wrigl€y,
Corke H. and Walker C. E. Elsevier Science, Londdig, pp. 238-254.

O'Brien L. 1999. Genotype and environment effectsfeed grain quality. Australian Journal of Agritwhl
Research, 50: 703-719.

Partridge G. and Wyatt C. 1995. More flexibilitytivinew generation of enzymes. World Poultry, 12217

Pettersson D. and Aman P. 1988. Effects of enzyupplsmentation of diets based on wheat, rye dcaié on
their productive value for broiler chickens. Aninfaded Science and Technology, 20: 313-324.

Pourreza J., Samie A. H. and Rowghani E. 2007 .cEffé supplemental enzyme on nutrient digestibiéityd
performance of broiler chicks fed on diets contagririticale. International Journal of Poultry Ste, 6:
115-117.

SAS: User's guide: Statistics. 2003. Version 9dl. €, S.A.S Institute Cary, NC.

Silva S. S. P. and Smithard R. R. 2002. Effect rifyene supplementation of a rye-based diet on xgna
activity in the small intestine of broilers, onéstinal crypt proliferation and nutrient digestityiland
growth performance of the birds. Brithish Poultgie®ice, 43: 274-282.

Smith R. L., Jensen L. S., Hoveland C. S. and HainaV. 1989. Use of pearl millet, sorghum and ddte
grain in broiler diets. Journal of Production Agilicire, 2: 78-82.

To H., Brown A., Fell J., Moloney J. and George$or?010. Australian Crop Report. ABARES (Australian
Bureau of Agricultural and Resource Economics atidriges), Canberra.

Vieira S. L., Penz A. M., Kessler A. M. and Catallg. V. 1995. A nutitional evaluation of triticale broiler
diets. Journal of Applied Poultry Research, 4: 353-

Widodo A. E., Nolan J. V. and lji P. E. 2015a. Trhgritional value of new varieties of high-yieldingticale:
Nutrient composition anth vitro digestibility. South African Journal of Animal ®cice, 45: 60-73.

Widodo A. E., Nolan J. V. and lji P. E. 2015b. Tingtritional value of new varieties of high-yieldingticale:
Feeding value of triticale for broiler chickens.uBoAfrican Journal of Animal Science, 45: 74-81.

Zarghi H., Golian A., Kermanshahi H. and Aghel HO1R. Effects of cultivar, region and enzaym
supplementation on metabolizable energy of trigickianian Journal of Animal Science, 4: 309-321.

Zarghi H., Golian A., Kermanshahi H., Raji A. R.daHeravi A. R. 2012. Effect of triticale replacerhemd
enzyme supplementation in grower diet on performangastrointestinal morphology and blood
chemistry of broiler chickens. Iranian Journal afifsal Science Research, 4: 324-334.



‘D

EAD

Animal Production Research

Animal Production Resear ch T
Vol. 7, No. 2, 2018 (35-46)

—

University of Guilan

Perfor mance, car cass char acteristics and some parameters of the
gastrointestinal tract of broiler chickensfed with diets based on
corn and triticale with or without the addition of enzyme
supplement

M. J. Agah®’, S. M. R. Hashemi®, H. Noorolahi*, M. Hashemi' 2, S. M ovasaghi®

1. Animal Science Research Department, Fars Adgurlland Natural Resources Research and Edudaénter, Agricultural
Research, Education and Extension Organization @R Shiraz, Iran

2. Shiraz Branch, Razi Vaccine and Serum Reseasthute, Agricultural Research, Education and Esien Organization
(AREEO), Shiraz, Iran

(Received: 24-04-2017 — Accepted: 07-12-2017)

Abstract

The possibility of using triticale graire. ET-82-15) in the ration of broiler chickens wibh without adding
enzyme supplement was investigated in this studyp &xperiments were carried out in the form of ctatgly
randomized design. In the first experiment, threatments of triticale grains with three replicatese used for
a period of seven weeks including 1) corn, 2)daie without enzyme and 3) triticale with enzymieaal 100
percent of cereal in the ration. In the second erpmnt, three treatments of triticale with four liegtes were
used for a period of six weeks including 1) corri@8 percent of cereal in the ration, 2) triticate50 percent
of the ration and 3) triticale as 100 percent akakin the ration. In the first experiment, thffatence in the
final weight, body weight gain, feed intake, peitegye of carcass and breast, viscosity and pH ohigp and
pH of gizzard among treatments were significdtQ.05). In the second experiment, the differencthanfinal
weight, body weight gain, feed intake, feed coneerand percentage of thigh were significat@.05), but
the percentages of carcass, breast and abdominakfa not significantly different. The use ofit#le grain
(cv. ET-82-15) as 100 percent of cereal in the ratieduced the performance of broiler chickens. It is
recommended to use triticale grains as 50 perdehtaation of broiler chickens.
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