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ABSTRACT: This  study  was  conducted  to  investigate  the  effect  of  different levels of Azolla (Azolla 
pinnata) on performance  and  carcass  characteristics  of  broiler  chicks.      one-day-old  male  broiler 
chicks  (Cobb-   ) with     treatments  and     replications  (    birds  per  replicate)  were  used.  
Experimental  diets  were  a  corn-soybean  based  diet  with  no  Azolla  (control)  and  diets  containing  
 ,      and     %  of  Azolla.  Results  indicated  that  in  all  rearing  periods  between  treatments,  
chickens  fed  diets  containing      Azolla  powder  significantly  (p<    )  had  an  improved  daily  
weight  gain  (DWG) and  feed  conversion  ratio  (FCR)  compared  to  other  diets.  So  that  the  lowest  
feed  intake,  the  highest weight  gain  and  lowest  (best)  feed  conversion  ratio  is  related  to  diets  
containing      Azolla.  There  were  no  mortality  among  the  experimental  groups.  Supplementation  
of      Azolla  powder  significantly  increased  of  carcass  efficiency  percentage  (p<    )  and  thigh  
relative percentage   (p<    )  while,  the  lowest  its  percentage  is  related  to  diets  containing       
Azolla.  There  were  no  significant  differences  among  treatments  for  abdominal  fat,  liver, gizzard  
and  breast  relative  percentage.  The  lowest  feed  cost  per  kg  of  body  weight  was observed  in  
diets  containing      Azolla .                       
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INTRODUCTION 
 

       Due  to  the  growing  population,  limited  resources,  poverty  and  hidden  hunger,  it  is  necessary  to  
develop a  comprehensive  economic  program.  Agriculture,  animal  husbandry  and  its  subset i.e. poultry  
farming  is  one of  the  cases  which  leads  us  to  the  economic  objectives  in  a  short  term  and  with  less  
costs.  Therefore, there  is  need  to  manage  such  units  to  provide  the  best  environmental  conditions  by  
emphasizing  on  poultry breeding  to  increase  production  efficiency.  Feed  intake  in  poultry  feed  is  made  up  
of  nutrients  that  after absorption  and  getting   into   the  blood  each  plays  role  in  metabolism  in  the  animal  
body.  Generally nutrients  include  carbohydrates,  fats,  proteins,  minerals,  vitamins,  water   and  additional  
ingredients.  Based  on  the  type  and  style  of  poultry  breeding  for  being  broiler  or  layer  as  well  as  
breeding  time,  percentage  of  the  above  compounds  are  immutable  and  require  different  kinds  of  nutrients.  
In  order  to  determine  the amount  of  each  nutrient  in  poultry  diets,  it  should  be  noted  that  economic  
nutrient,  health,  and  of  course all  of  necessary  needs  must  be  met.  Food  shortage  is  the  most  important  
problem  in  development  of  the poultry  industry  in  many  parts  of  the  world.  This  led  the  researchers  to  be  
attracted  to  other  food  sources, including  unconventional  food  products  and  gave  shown  a  lot  of  efforts  in  
looking  for  available  food sources.   (Basak  et al .,     )  found  that  use  of  Azolla  in  broiler  diets  be  
improved  feed  conversion  ratio  and  energy  efficiency  compared  to  control  group.  Azolla  species  was  an  
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uninvited  guest  that  was  entered  to  Iran  to  grow  rice  in      . ( Namra  et al.,     )  reported  that  the  use  
of  Azolla  in  broiler  diets  be improve  the  economic  performance  of  broilers.  Azolla  is  a  free  floating  fern  
which  can  be  regarded  as  a valuable  food  source.  Azolla  can  be  used  as  a  plant  protein  source  and  
provitamins  for  poultry  nutrition  (Lejeunea  et al.,      ).  Unique  features  of  this  plant  caused  no  control  
over  it  and  the  plant  widely  grew  in north  of  the  country.  Azolla  arrived  in  Iran  just  for  cultivation  of  rice  
and  no  information  was  available  on  other  properties  thereof.  This  plant  with  its  thin  roots  is  like  a  carpet  
that  has  been  spread  on  the  water  surface.  This  plant's  leaves  are  delicate,  little  and  sensitive  and  have  
different  colors  depending  on what  point of  time  they  have  grown (Alalade  and  Iyayi,      ).  For  example,  
when  a  plant  is  in  the  wake of  growing,  its  color  is  pistachio  green  color  and  then  becomes  darker  
gradually.  Azolla  can  increase flexibility  of  diet  and  makes  possibility  for  cheaper  production  in  poultry  
breeding  that  this  will  have  some advantages.  The  green  plants  have  been known  as  the  cheapest  and  
most  abundant  potential  sources  of  proteins  for  a  long  time,  because  they  are  able  to  synthesize  amino  
acids  and  a  wide  range  of  available  and  are  truly  unlimited  raw  materials  (Alalade  and  Iyayi,      ).  
Therefore  the  main  aim  of  the  present  study  is  investigation  the  response  of  broiler  growth  and  its  
carcass  characteristics  to  different  levels  of dietary  Azolla. 
 

MATERIALS AND METHODS 
 

Experimental Design and Husbandry 
 The  experiment  was  performed  in  the  department  of  Animal  Science,  Astara  Branch,  Islamic  Azad  
University,  Iran.  Total  number  of     - one- day- old  male  chicken  broilers  of  Cobb       were  used.   After  
hatching,  chicks  from incubation  center  were  transferred  to  the  research  field.  Feed  and  water  were  
offered  for  ad  libitum  consumption  throughout the  experimental  period.  After fine milling,  Azolla  powder  dry  
mixed with other ingredients.  Chicks from    (Average  body  weight=        g)  to      days  of   age   were   used   
in  a  completely  randomized  design  in     treatments  included  a  control  diet  with  no  Azolla, and  diets  
containing   ,      and     %  of  Azolla.  Therefore,   the  four  diets  were  fed  to  four  groups  of  twenty-five  
male  chicks  from     to    ,      to      and      to      days  post  hatching.  The  diets  were  formulated  to  
meet  the  requirements  of  broilers  as  established by  Cobb       catalog.  Composition  of  the  diets  is  shown  
in  table   .  Metabolizable  energy  content  of  all  experimental  diets  in  all  periods  of  the  breeding  is  similar.  
The  lighting  program  during  the  experimental  period  consisted  of  a  period  of     h  light  and     h  of  
darkness.  Chickens  were  randomly selected  and  kept  in  an  open-sided  partitioned  deep  litter  pens.  
Adequate  ventilation  was  ensured  to  make  the  birds  comfortable.  The  floor  was  covered  with  wood  
shavings  to  act  as  absorbent  for  the  faecal  droppings.  The  feeding  and  water  troughs  were  cleaned  daily  
to  ensure  there  was  no  contamination.  All  the  necessary  prophylactic  and  vaccination  schedules  were  
followed. 
 
Data  Collection 
      This  study  was  conducted   to  investigate  the  effect  of  different  levels  of  Azolla  on  performance  and  

carcass  characteristics  of  broilers  for      days.  The  chicks  weighed  at  the  beginning  and  at  the  end  of  

experimental  period  (    days).  To  calculate  the  average  daily  weight  gain  of  chicks  the  method  was  used  

of  chicken  day  until  died  chicks  during  the  experiment  be  considered  and  carefully  tested  does  not  

reduce.  With  chickens  weighing,  the  amount  of  feed  consumed  per  experimental  unit  after  deducting  the  

residual  value  at  the  end  of  the  feed  were  weighed  from  at  the  beginning  of  the  period  and  to  calculate  

the average  daily  intake  of  poultry  was  used  in  the  same  way  until  feed  intake  of  chicks  during  the 

experiment  be  considered  and  carefully  experiment  does  not  reduce.  After  these  steps  feed  conversion  

ratio  of  each  experimental  unit  was  determined.  As  well  as,  mortality  was  recorded  for  mentioned  periods.  

Then at  the  age  of      days  from  each  experimental  unit     chicks  close  to  the  average  weight  of  herd  

selected and   after  installing  a  number  starved  for      to      hours  until  to  be  emptying  gastro  intestinal  

tract  and  then  kill  the  chickens  and  were  feather  picking.  Heads,  feets  and  intestines  isolated  but  the  

heart,  liver  and  gizzard  after  emptying  their  contents  has  been  into  the  abdominal  cavity  and  all  of  them  

as  a  set  percentage  of  carcass  weight.  Simultaneous  determination  of  carcass  efficiency  percentage,  

abdominal  fat  around  the  heart,  liver,  gizzard  and  intestines  were  collected  for  physical  and  the  

percentage  of  abdominal  fat  based  on  live  weight  was  calculated.  To  calculate  the  average  percent  
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relative  weights  of  liver,  gizzard,  thigh  and  breasts  in      days  the  birds  are  slaughtered,  begining  each  

weight  of  these  organs  weight  to grams  and  the  its  relative  percentage  based  on  live  weight  was  

calculated.  Feed  cost  per  kg  weight  gain  was  calculated  using  the  following  formula.  

Feed  cost  per  kg  weight gain  = Feed  cost  per  unit  ×   FCR  
 
Statistical Analysis 
  The  data  were  subjected  to  analysis  of  variance  procedures  appropriate  for  a  completely  randomized  

design  by  using  the  General  Linear  Model  procedures  of  SAS      (    ).  Statistical  significance  of  

differences  among  treatments  was  assessed  using  the  Duncan’s  test  (Steel  and  Torrie,      ). 

 

Table  . The ingredients  and  nutrients  composition  of  broiler  diets 

 
 
Ingredients(%) 

Starter                                           Grower                                           Finisher 
( -   days)               (  -   days)  (  -   days) 

control                                   control                                   control                              

Yellow corn                                                 .                                                                               
Soybean meal (    CP)                                                                                                          
Azolla                                                                                                         
Soybean oil     .                                                                                                                   
Oyester shell                                                                                                                       
Dicalcium phos.                                                                                                                         
Salt                                                                                                                                  
Premix

 
                                                                                                                                  

DL-Methionine                       .                                                                                                 
cl-Lysine                                                                                                                       
Anti coccidiosis                                                                                                                       
Sodium bicarbonate                                                                                                                            .   
Analyzed composition 
AMEn ( kcal/kg)                                                                                                           
CP( %)                                                                                                           
Cf(%)                                                                                                                        
Linoleic acids (%)                                                                                                                       
Ca (%)                                                                                                                         
P available ( %)                                                                                                                         
Na(%)                                                                                                                      
Cl(%)                                                                                                               
K(%)                                                                                                                          
Met(%)                                                                                                                      
Met+Cys(%)                                                                                                                      
Lys(%)                                                                                                                        
Arg(%)                                                                                                                      
Tre(%)                                                                                                               
Try(%)                                                                                                                   

Provided per kg of diet:      IU vitamin A,      IU vitamin D,    IU vitamin E,   mg vitamin K       mg vitamin B ,     mg vitamin B ,   

   mg niacin,    mg pantothenic acid,   mg vitamin B ,      mg biotin,      mg choline,       mg vitamin B  ,    mg Cu,      mg I,    

mg Fe,     mg Mn,      mg Se,     mg Zn 

 
RESULTS AND DISCUSSION 

 

 The  effects  of  experimental  treatments  on  performance  and  carcass  characteristics  of broilers  are  

shown  in  Table   .  There  were significant  differences  (p<    )  among  treatments  for daily  feed  intake  (DFI),  

daily  weight  gain  (DWG)  and  feed  conversion  ratio  (FCR).  Accordingly  in  all  rearing  periods  between  

treatments,  chickens  fed  diets containing      Azolla  powder  had  an  improved  DWG  and  FCR  compared  to  

other  diets.  So  that  the  lowest  feed  consumption  and  the  highest  weight  gain  is  related  to  diets containing  

    Azolla.  Therefore,  among  treatments  the  lowest  (best)  FCR  obtained  with diets  containing      Azolla  

and  the  highest  (worst)  FCR  is  related  to  diets  containing      Azolla.  There  were  no  mortality  among  the  

experimental  groups.  Supplementation  of     Azolla  powder  significantly  increased  of  carcass  efficiency  

percentage  (p<    )  and  thigh  relative  percentage  (p<    )  while,  the  lowest  its  percentage  is  related  to  

diets  containing      Azolla.  There  were  no  significant  differences  among  treatments  for  abdominal  fat,  
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liver,  gizzard  and  breast  percentage.  The  lowest  feed  cost  per  kg  of  body weight  was  observed  in  diets  

containing      Azolla.   

 

 
 
Parameter 
 

     Dietary treatments% (Different levels of Azolla)    

           Control                                                                                SEM        Probability 
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a
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Feed Cost per kg body weight(Rial) 
  to    d                                                           

c
                      

d        
         

b
                   

a
                                                                                                                                                

 
a-c

 Value  within  a  row  with  no  common  superscripts  are  significantly  different  (p<    ). 
SEM: Standard  error  of  mean 
 

 

   Results  for  the  birds  performance  agree  with  the  findings  of   (Becerra  et al.,    ),  who  studied  the  

influence  of  Azolla  powder  usage  on  performance  of  growing  ducks  and  reported  a  significant  differences  

in  feed  consumption,  between treatments.  While,  (Basak  et al .,    )  and  (Bhuyan  et al .,    )  observed  

that  supplementation  of  broilers  feeds  with  Azolla  powder  had  no  significant  effects  on  feed  consumption  

which  are  contrary  to  the findings  of  this  study.   The  difference  in  the  results  obtained  from  different  

researchers studies  may  be  dependent  on  the  environment,  develop  management,  value  and  quality  of the  

consumed Azolla.  It  can  be  said  that  increase  in  feed  intake  in  the  chickens  fed  diets containing  high  

levels  of  Azolla  powder  may  be  due  to  their  palatability.       

   (Basak  et al.,    )  indicated  that  addition  of      Azolla  to  broiler  diets,  significantly increased  weight  

gain  than  other  groups  which  are  good  consistent  to  the  findings  of  this  study.  Similarly  ( Subudhi  and  

Singh,      )  who  studied  the  influence  of  Azolla  powder  usage  on  production  performance  of  broiler  

chickens  reported  a  significant  differences  in  body  weight  gain,  between  treatments.  Probably  large  

amounts  of  crude  fiber  in  diets  containing  high  levels  of  Azolla  by  reducing  the  digestion,  absorption  and  

availability  of  nutrients  lead  to  decreased  of  body weight. 

   Experimental  work  of  (Alalade  and  Iyayi,      )  showed  that  Azolla  supplementation to  the  ration  of  

broiler  chickens  improved  feed  conversion  ratio  than  control  groups  and this  effect  is  due  to  high  weight  

gain  of  birds  fed  Azolla.  Similar  reports  were  drawn  by  (Namra  et al .,    ).  Improved  FCR  obtained  in  

our  study  is  in  agreement  with  the  results  mentioned  above.      
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  Other  research  reported  that     and      of  Azolla supplementation to the ration of broilers  improved  feed  

conversion  ratio  than  other  groups  which  is  not  consistent  to  the  findings  of  this  study  (Basak  et al.,       

;Qurerubin  et al.,      ).  A  marginal  decrease  in feed  intake  and  increase  in  weight  gain  in  the      Azolla  

groups,  resulting  in  marginally superior  feed  conversion  ratio  than  the  other  treatments.       

      (Hayse  and  Marion .,    )  reported  that  inclusion  of      Azolla  in  broiler  diets  improved carcass  

efficiency  in  comparison  to  other  groups  which  is  consistent  with  the  findings  of  the  present  study.  Due  

to  high  weight  gain  of  birds  fed      Azolla,  improved  carcass efficiency  and  thigh  relative  percentage  than  

the  other  groups.  However,  the  effects  of  Azolla  supplementation  on  abdominal  fat,  liver,  gizzard  and  

breast  relative percentage  were  not  significant.  Finally  the  lowest  feed  cost  per  kg  of  body  weight  was  

observed  in  the      Azolla  groups  which  is  due  to  better  feed  conversion  ratio  than  the other  

experimental  groups.  Results  obtained  here  indicated  that  addition  of       Azolla may  be  beneficial  in  

improving  broiler  chicks  performance.  

 

CONCLUSION 

 

 The results showed that cultivar Zan in terms of all germination indices had the highest average. The study on 

the concentrations of salinity also showed that water in normal conditions except the germination average index in 

all indices achieved the highest average. 
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