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ABSTRACT: The present study was conducted to investigate effect of different level of fat on performance 

and nutrient digestibility in 15 month ostrich. The experiment was carried out at 18 ostrich with 88± 0.14 
kg mean live weight were assigned  in a completely  randomized design to  three treatments:  1-Control 
diet (C), 2-Diet with 20 g/kg Different level of fat(F1) 3-Diet with 40 g/kg different level of fat(F2). A control 
diet (C) was formulated to supply the birds' nutritional requirements. Five replications were used. Data in 
this experiment were evaluated by ANOVA in a completely randomized design. Although the ostriches in 
control group showed CF digestibility (62.39 %) compared to other group numerically but different level of 
fat had no significantly negative effect on CF digestibility in F1 and F2 during this experiment. There was 
no significant difference between treatments in cellulose (CELL), hemicellulose (HEMI-CELL) and non-
fibrous carbohydrate (NFC) (P>0.05). With different level of fat supplementation, had no significant effect 
on CF, CELL and HEMI-CELL digestibility and it can improve their retention and in despite of this reducing 
environmental pollution with this excess nutrients. New studies should be carried out aiming at a better 
standardization of feedstuffs nutrition value for ostrich, in order to correctly estimate feedstuff nutrient 
uptake by growing ostrich. 
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INTRODUCTION 

 
 In most poultry diet the energy requirement was high for growing bird and fat supplementation was obligatory for 
these cases, so based on different age, fat was supplemented in different level.The ostrich are the largest living birds, 
and their adult body weight is ranging from 70 kg to150 kg (Palomeque . 1991; Spinu . 1999). The successful growth 
and reproductive performance of the ostrich is dependent on good nutrition during growth periods and the ability of 
the bird to utilize the nutrients supplements therein. The raising of ostriches from the egg to the breeder bird stage 
requires high standards of nutrition management and the producer should be knowledgeable about how the feed 
ingredients impact on growth and development, the utilization capacity by the birds of each nutrient, and expected 
performance outcomes (Cooper, 2000).Since rapid growth and size achieved at slaughter age are important 
properties of ostriches, they are considered as a considerable commercial species characterized by economic 
advantages with relatively low costs (Spinu . 1999). Because of scanty knowledge about digestion process in this 
bird, more research is required worldwide but especially in Iran on ostrich to determine an understanding of fibrous 
component of diet in ostrich. Although the ability of broiler in different age was investigate in different research but 
information on this ability in ostrich and effects of different fat sources on ostrich digestive ability is scanty (cooper & 
Horbanczuk, 2002). So the present research was carried out to evaluate the effect of different level on digestibility of 
some fibrous component in farmed 15 month growing ostrich. 
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MATERIALS AND METHODS 

 

Birds 
 12 ostrich with 88± 0.14 Kg mean live weight were selected and randomly allocated to 3 pen (18.75 m2/ bird) (5 
birds per pen) so that average initial body weight were similar between all pens. Ostriches were replaced to 
experimental units for adaptation to condition, 2 weeks before experiment. The experiment was carried out at the 
animal production farm of Arak University, Iran. The experimental pens were provided with concrete flooring and 
were equipped with 1 drinkers and 1 open through feeder. 
 
Treatments 
 12 ostrich were assigned in a completely randomized design to three treatments:  1-Control diet (C), 2-Diet with 
20 g/kg Fat (F1) 3-Diet with 40 g/kg Fat (F2) (Table 1). A control diet (C) was then formulated to supply the birds' 
nutritional requirements. The chemical composition of control diet was shown (Table 2). The Fat was provided from 
commercial company and was slaughter based. Each bird was assigned as experimental unit and 4 replications in 
each treatment were used. The experimental period was 45 days, at end of experiment, seven days was programmed 
for digestibility trial. Acid insoluble ash was Analysis as internal marker for digestibility trial. Diets were offered ad-
libitum during the whole experiment. Water was available at all times. The ration was weighed before and after it was 
supplied, to determine feed consumption in each experiment unit.   
 

Table 1. Ingredient and calculated composition of experimental diets (%, as-fed basis) 
 

Item 
 Rations 

   Reference PF1 PF2  
      

Ingredient, g/kg        

Ground corn     240.2 240.2 240.2  
Soybean meal(48% CP)    201.1 201.1 201.1  

Barley    205.2 205.2 205.2  
Lucerne    300.0 300.0 300.0  

Soy oil    14.0 14.0 14.0  

Calcium carbonate     3.15 3.15 3.15  
Di-calcium phosphate    25.50 25.50 25.50  

Sodium chloride     3.50 3.50 3.50  
Vitamin premix1    2.45 2.45 2.45  

Mineral  premix2    2.45 2.45 2.45  
DL-Met    1.75 1.75 1.75  

Sand    0.700 0.50 0.30  
Fat Source    ----- 0.20 0.40  

Total    1000 1000 1000  
Calculated composition        

AME,    kcal/kg    2395 2395 2395  

CP, %    16.8 16.8 16.8  
Lys, %    1.3 1.3 1.3  

Met, %    0.55 0.55 0.55  
Met + Cys, %    0.82 0.82 0.82  

Thr, %    1.12 1.12 1.12  
Nonphytate P, %    0.3 0.3 0.3  

Calcium, %    0.8 0.8 0.8  
Sodium, %    0.15 0.15 0.15  

1. Vitamin premix include per kilogram of diet: vitamin A (vitamin A acetate), 3600 IU; cholecalciferol (D3), 800 ICU; vitamin 
E (DL-α-tocopheryl acetate) , 7.7  IU; menadione, 0.8 mg; vitamin B12 0.01 mg; folic acid, 0.4 mg; choline chloride, 170 

mg; D-pantothenic acid, 12 mg; riboflavin, 2.6 mg; niacin, 4 mg; biotin, 0.2 mg; thiamin, 0.7 mg; pyridoxine, 2. Mg; 
butylatedhydroxytoluene, 125 mg. 

2. Mineral premix Supplied the following per kilogram of diet:  manganese, 16  mg; zinc, 15 mg; iron, 8 mg; copper, 4  mg; 
iodine, 1.6  mg; selenium, 0.08 mg; butylatedhydroxytoluene, 125 mg. 
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Table 2. Chemical Compositions of Control Diet 
 

Nutrients (%) Content (%) 

Dry Matter (DM)  94.10 

Crude Fiber (CF) 20.43 
Ash  9.11 

Acid Insoluble Ash (AIA) 6.46 
Neutral Detergent Fiber (NDF) 18.91 

Acid Detergent Fiber (ADF) 18.24 

Non Fibrous Carbohydrate (NFC)2 44.81 

 

1-NFE=100-(%CP+%CF+%EE+%Ash). 
2- NFC=  100 –(%CP + %ASH+ %EE + %NDF) 

 

Table 3. Effect of Fat Supplementation on Fibrous Component Digestibility of Diet1 

 

Treatment  CF 
(%) 

 
NDF 
(%) 

 
ADF 
(%) 

       

Control  62.39  48.56  30.95 

       
F1  62.53  49.31  31.72 

       
F2  59.53  44.37  28.38 

       
CV  5.99  9.69  9.07 

SEM  2.14  2.29  1.37 
P-Value  0.371  0.163  0.219 

 

 
1- Means in the column with same superscript did not differ significantly (P> 0.05). 

 

Measurements 
 Feed intake (FI) was measured during the experiment daily by difference between allocated feed and orts. The 
excreta were collected individually in each replicate, weighed and stored in plastic bags. Later, the material was 
frozen until processing. The samples of excreta were homogenized, a sample of each replicates taken and dried at 
55ºC for 16 h. Feed and excreta samples were analyzed for dry matter (DM), crude fiber (CF), neutral detergent fiber 
(NDF), acid detergent fiber (ADF), acid insoluble ash (AIA), cellulose (HEMICELL), hemicellulose (HEM-CELL) and 
ether extract (EE) by standard AOAC methods (AOAC, 1990; Leeson, . 1995). Different fibrous component 
digestibility coefficient was measured by means of nutrient intake and nutrient excretion measured by AIA as internal 
marker based on (1-1) equation. 

𝑁𝑢𝑡𝑟𝑖𝑒𝑛𝑡 𝐷𝑖𝑔𝑒𝑠𝑡𝑖𝑏𝑖𝑙𝑖𝑡𝑦 = 100 ∗ [100 − [(Diet 𝑁/Excreta 𝑁) ∗ ( 𝑒𝑥𝑐𝑟𝑒𝑡𝑎𝐴𝐼𝐴/Diet AIA)]  (1 − 1) 
 
Statistical Analysis 
 All data were examined for normality distribution for (ANOVA) analysis by the GLM procedure of SAS (1996). 
Data in this experiment were evaluated by ANOVA in a completely randomized design. Bird was used as the 
experimental unit for analysis. Treatment effect (P ≤ 0.05) were separated using the Duncan multiple range test 
option of SAS (1996) with an α of 0.05. 
 

RESULTS AND DISCUSSION 
 

Result  
 The effects of dietary different level of fat on digestibility of CF, NDF and ADF of diet in ostrich at 15 month age 
are summarized in Table 4. The data indicated that CF of ostrich were not affected by different level of fat 
supplementation significantly (P>0.05). Although the ostriches in control group showed CF digestibility (62.39 %) 
compared to other group numerically but different level of fat had no significantly negative effect on CF digestibility 
in F1 and F2 during this experiment. Although we cannot find direct research on fat supplementation  effect in growing 
ostrich but these results were higher than to those obtained by (Wang, ., 2008; Sugawara, ., 2001; Smits., 2000; 
Smits, ., 2000; Schwarzer, ., 1996; Polin, , 1980) in broiler. Overall view on this data showed that ostrich in 15 month 
age have comprehensive ability in digestion of fibrous component when compared with other poultry breed. So this 
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result may use for reevaluating the energy obtained y ostrich from same amount on especial diet. In other hand for 
example ostrich has 25 percentages more ability than broilers for energy up taking. In same trend different level of 
fat had no significant effect on CF digestibility although ostrich with different level of fat in their diets had numerically 
a reduced amount of CF digestibility than control group (P>0.05). In same trend with CF digestibility, different level 
of fat were not affected NDF digestibility in compared with control group but the difference was not differ significantly 
(P>0.05). Although the different level of fat supplementation reduced ADF digestibility in compared to control but the 
difference was not significantly different.  Overall view on this result showed that supplementation of diet with different 
level of fat had no negative effect on CF, NDF and ADF diet in growing ostrich (Yang, ., 2010; Wongsuthavas, ., 
2008; Wiseman, ., 1991). 
 The effects of dietary different level of fat on cellulose (CELL), hemicellulose (HEMI-CELL) and non-fibrous 
carbohydrate (NFC) in 15-month age ostrich are shown in Table 4. There was no significant difference between 
treatments in CELL digestibility (P>0.05). Although different level of fat decrease amount of CELL in numerically but 
this decrease has no difference with control group statistically (P>0.05). Different level of fat had no significant effect 
on HEMICELL digestibility of dithough F2 group had lower HEMICELL than control group, 33.66 % in compared with 
35.51 %, respectively. There was no direct research on fat source supplementation in ostriches diet but this result 
was agreed with the report of Ravindran . (1995), Zollitsch, W, (1997) who stated that digestibility not affected due 
to addition of fat in broiler species. 
 

Table 4. Effect of Fat Supplementation on Fibrous Component Digestibility of Diet1 

Treatment  CELLULOSE 

(%) 
 

HEMI-CELLOSE 

(%) 
 

 Non Fibrous Carbohydrate 

(%) 

       

Control  29.94  35.51  59.66 

       
F1  29.77  34.27  61.17 

       

F2  27.19  33.66  57.99 
       

CV  7.64  11.59  6.59 
SEM  1.11  1.99  2.31 

P-Value  0.148  0.529  0.148 
 

 

1- Means in the column with same superscript did not differ significantly (P> 0.05).  
 

CONCLUSION 
 From the study, it can be concluded that supplementation of diet with different level of fat can be used in growing 
ostrich’s diet for obtaining better performance. Different method for evaluating digestibility coefficient of nutrient in 
feedstuffs may be used, but in this study result indicating the AIA can be used as a marker to predict nutrient 
digestibility. With different level of fat supplementation, had no significant effect on CF, CELL and HEMI-CELL 
digestibility and it can improve their retention and in despite of this reducing environmental pollution with this excess 
nutrients. New studies should be carried out aiming at a better standardization of feedstuffs nutrition value for ostrich, 
in order to correctly estimate feedstuff nutrient uptake by growing ostrich. 
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