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         ح ا    آ 

 

ا 1  ،2*آ ا ،3 ا ،4آ 

1   د د ،د    يي د2د   د د ،د   3د   د

   ي آ  ت  ، د 4  د د ،د   د  

)* : h.zarghi@um.ac.ir(  

  

:،  د         د  د      د 

  .   ،     د          دد  . ي 

 د      ، آ   د ،  د  ،ي  تآ       . 

 د            دد   د .       ت

   د    ح    ي د ي.    

:   اآد500 آ  ( د )   26د.

آ  د ً ح  د    2×5؛    )، 6، 11، 18  24 د (  د   

  د ) آ ---،(  5   10   د    .    د د

26  47    ي آ .           ،  ،د  

دد) يآ    د  آ  ي1/9SAS   (    يGLM  د.  يي آ  

:            د      د    .  د

 47   ،    آ  د .            

 د     .    د د آ  د   د   د  

.   

:   دد     ؛      د    ي 24    د

   د.ت د ي د ي  آ  د   ي ي د  د

   .ي 

: اژ  د ،  ،  ،آ  

   

   ،    .د دد ي     ي د 

    ،  د دد.   د  د   ) 8د د .(90د

د د  ، ي ي د     ؛    ،80   د د د  د

 ي        .د  تد     د  ي  د   ي

)   آ  ي    د  د   ت .د1    .( ،  ي

    ي  آ     ت ) Camelina sativa  د       ،(

 .  
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  د          دد   د       .  

     د  دي د آ  .     ت د  د        

13 .( ،    2(دد  ي   آت  ي  ).   د   دد )2د د 

  د            د   د  )4،9 ،12 ،15 .(  

 ً)      ،     9    دي د    ي .(

 )17(   ، ، ، ، ،  ي آ   ي    . آ 

 )5( . 

 ي  ت ي  ،         د آ  د د  

  د د  آ د  ). د  دي ي 11  14     دد ( ي 

د   ،    ي ) NSP ي (.  ي    ي  )  )21د

   ي ي،     د د ) 19    ت .(  ي  ي

د     آ د   )3(. ، د ذ    د   ت ي د  

)6  7  14( . د ي  د ،   د     ً د د  ت

.       ي د )11  12(   د د  د2  4    د  ي 

 آ   د1/1 )   د 11   ت  .(   د د ي  د  د 

 .      22  30    د )  12 .(  ،    

د    ح  ت      ي.  د ي  

   ا 

   ي  . د    25   آ  ( د )   700  د آ   ي

 26  د 500 )        33±671    ( 50  ) آ (

 . آ د  ح د ً  10     2×5 ؛    )0، 6، 12، 18  24 د (

  د     د  ،آ  5   10   د     .  ي ، د 

     ،  يت آ   يد د      ، د    

     UFFDA د 1399   آ ي د   ت   آ ي .د آ ي

.  د آ  26   47   ي آ   . ،د     د ي

دد .        ، يآ    د  آ  )1/9SASي  ي)

  GLM (د   آي ).18ي  آ  آ . 

د   ي   ).)10تي

  

  

 د      آ    د    ي  د ي  د  ي

1      .    د          د47    ،

)  د د     47-26  (  ي د د)05/0P >( آ د     .



 

47

 

     ، آ       24   د       د ي د

. دP(  > 05/0(د             ح  د  ). 15د د (

  د          ،     ت      ي

)   16  20 .(  د د     ي   د   ت ، 

)   دد 12  21 .(    آ  د     د   ي)05/0 < 

P() دد       آ  آ د   .9  21.(      د  

 آ    ي    د     ت د     ي

ي  ،    د   د   ي د    د د د )19.(  

  

   

 ،آ   آ د          24    د د ، ي

  د د  آ    ي   د. د  د    .د
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 1  ت  آ  ا .     

Table 1. The effect of experimental treatments on performance of broiler chickens in the finisher period  

  

(%)  

Camelina 
level (%)  

 آ

)mg/Kg( 
Enzyme 
(mg/Kg)  

 (/)

Live body weight 
(g/b)  

  

   

(//) 
Weight gain

(g/b/d)  

  

  

(//)  

Feed intake (g/b/d)

  
  

Feed conversion 
ratio  

26

day 27  

47 

 
day 47

  
26-47

days 27-48  
  

26-47

days 27-48  
  

26-47

days 27-48  

0 0  684 2167  70.62 150.26 2.130

6   685 2167  70.58 145.28 2.058

12   681 2063  65.79 137.46 2.094

18   659 2071  67.23 136.05 2.026

24 677 2110  68.24 141.53 2.076

0 50  651 2106  69.30 139.93 2.020

6  659218772.75146.602.015

12   665 2057  66.29 138.22 2.087

18   672 2134  69.60 141.77 2.037

24 680 2110  68.09 137.11 2.015

) د  (SEM15.39 43.37  1.913.64  0.03ي

0 667 2136  69.96 145.09 2.075

6   672 2177  71.67 145.94 2.036

12  673206066.04137.842.091

18  666210268.42138.912.032

24   678 2110  68.16 139.32 2.045

 (SEM 10.88 30.66  1.352.57  0.02ي د (

0  677 2116  68.49 142.11 2.077a

50665211969.21140.732.035b

) د  (SEM6.88 19.39  0.851.63  0.01ي

) دي   (P-Value

) Camelina(0.928 0.112  0.063 0.090  0.310

) آEnzyme( 0.226 0.909  0.558 0.550  0.046

)  Interaction(0.5280.7040.8520.2420.378

     آ) Regression analysis in responses to Camelina level( 

) Linear(  0.6490.1960.1200.0300.410

 2د )(Quadratic 0.844 0.421  0.429 0.402  0.924

* ت.   د    ي   د    

 *Means within each column for each effect with uncommon superscripts differ significantly. 
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ا
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Abstract  
Introduction: Given the increase in the global price of soybean meal, the use of new protein
sources in poultry nutrition that can be produced locally is of significant importance. One of
these sources is the meal of the oilseed plant Camelina, which belongs to the Chalipean family 
and the Brassicaceae species. The superiority of this plant over other oilseed plants is its low 
water requirement, resistance to cold, short growth period and low sensitivity to pests and
diseases. Camelina meal, as a cheap and valuable protein source, has a good potential in 
regulating animal and poultry feed. This study was conducted to investigate the effects of 
replacing different levels of camelina (Camelina sativa) meal in the broiler chicken’s finisher diet 
on growth performance traits.
Materials and Methods: For this experiment, 500 broiler chicks (mixed sex) of the Arin strain, 
aged 26 days, were used. The experiment was designed as a completely randomized design with 
10 treatments in a 2×5 factorial arrangements, including five levels (0, 6, 12, 18, and 24%) of 
camelina meal in the diet, with and without the addition of a multi-enzyme (xylanase, -
glucanase, pectinase and protease), with 5 replications and 10 birds per replicate. The birds 
were fed the experimental treatments from 26 to 47 days of age. The weight at the end of the
period, daily growth, feed consumption and feed conversion ratio were calculated and the 
obtained data were statistically analyzed using statistical software (SAS 1.9) and GLM general
linear model procedure.
Results and Discussion: By increasing dietary camelina meal in the finisher diet, feed intake 
decreased with linear trend. The average live weight at 47 days of age, daily weight gain, and 
feed conversion ratio were not affected by the level of camelina meal in the diet. The addition
of the multi-enzyme to the diet significantly improved the feed conversion ratio. This positive 
effect may be due to the reduction of viscosity in the digestive tract when using the enzyme in 
the feed. 
Conclusion: The results of this study indicated that camelinameal can be used in the final diet
of broiler chickens up to 24 percent without negative effects on growth performance. The 
addition of multi-enzyme to diets containing canola meal may be effective in improving the 
growth performance of broiler chickens.  
Keywords: broiler chicken, canola meal, enzyme, growth performance


