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SUMMARY 

 

he present experiment was conducted to study effects of using different levels of sodium-di-formate 

(NDF) with different levels of restricted phosphorus in broiler diets on productive performance, 

carcass traits and gut health. At one day of age, 175 Hubbard chicks were divided into 7 groups (25 

birds each). Each group contained 5 replicates of 5 birds each. The experimental groups were as follows:  

1. Control diet contains 100% Ca and available phosphorus (AP) requirements without NDF. 

2. Diet contains 50% of Ca and AP requirements + 1.50 Kg/ ton NDF. 

3. Diet contains 40% of Ca and AP requirements + 1.50 Kg/ ton NDF. 

4. Diet contains 50% of Ca and AP requirements + 2.25 Kg/ ton NDF. 

5. Diet contains 40% of Ca and AP requirements + 2.25 Kg/ ton NDF. 

6. Diet contains 50% of Ca and AP requirements + 3.00 Kg/ ton NDF. 

7. Diet contains 40% of Ca and AP requirements + 3.00 Kg/ ton NDF. 

Main results obtained could be summarized as following: 

1. There were no significant differences among all groups in live body weight (LBW) during starter period, 

while final LBW was superior with (T5) and (T7) groups. Also, no significant differences were noticed 

within all groups in daily weight gain (DWG) during starter period, while overall DWG was superior with 

birds fed (T5) or (T7) diet. 

2. No significant differences among all experimental groups in daily feed consumption (DFC) during starter 

period, while birds of (T5) or (T7) groups consumed more feed during overall test period. Feed conversion 

ratio (FCR) values indicated that best FCR was recorded with chicks fed (T2), (T5) or (T7) diet during 

starter period, while overall FCR was found to be similar within all groups. 

3. Values of both performance index (PI) and production efficiency factor (PEF) showed that all 

experimental groups are significantly similar to the control (T1) group. 

4. Chicks fed (T5) or (T6) diet had better protein conversion ratio (PCR) and energy conversion ratio (ECR) 

values during starter period. While during overall period, PCR and ECR values of all test groups are 

significantly similar to those of control (T1) group. 

5. All carcass traits were not significantly affected by different dietary treatments including dressing, giblets 

and abdominal fat percentages. 

6. Chicks fed different dietary level of NDF showed obvious effect on all ileal microflora classes including 

lactic acid bacteria counts when compared to those fed control (T1) diet. 

It could be concluded that incorporation of Formi® NDF at 2.25 to 3.00 Kg/ ton, in broiler diets, had many 

beneficial effects on different productive performance classes with no adverse effect on carcass traits or 

intestinal microbiological population. 
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INTRODUCTION 

 

Organic acids have made great contribution to poultry production profitability by enhancing intestinal 

micro-biota, mucosa and immune system, protein digestibility, pancreatic secretion (Adil et al., 2010), 

nutrient and mineral utilization and as a result, enhanced growth performance and feed efficiency (Denil 

et al., 2003). Various organic acids are used in the feed industry to improve feed hygiene by 

decontamination by avoiding recontamination (Martin and Maris, 2005; Ricke, 2005). However, 

Antogiovanni et al. (2007) and Garcia et al. (2007) reported that organic acids did not affect meat yield. 

Marcos et al. (2004) reported that broilers fed a mixture of formic and propionic acid at 0.25% and 0.5% 

concentration had better performance than chickens fed higher levels of the mixture (1%, 2%). Dietary 

organic acids create acidic environment (pH 3.5 to 4.0) in gut that favors development of lactobacilli and 

inhibits the replication of Escherichia coli, Salmonella, and other gram-negative bacteria (Chowdhury et 

al., 2009). Dietary supplementation of organic acids increases the feed conversion ratio and bodyweight 

in broiler chicken (Gauthier, 2000) and reduces colonization of pathogens on the intestinal wall, thus 
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prevents damage to the epithelial cells (Langhout, 2000). One of the first reports of improved broiler 

performance when diets were supplemented with single acids was for formic acid (Vogt et al., 1981). In 

poultry formic acid alone or a combination of formic acid with propionic acid (Bio-Add™) at 

concentrations of 0.6% were effective against infection with Salmonella (Berchieri and Barrow, 1996). In 

caecal contents the number of Salmonella was reduced following addition of either 0.36% calcium 

formate or 0.5% formic acid (Izat et al., 1990). However, Waldroup et al. (1995) found a reduction of 

ceacal pH in relation to an addition of a formic acid/ propionic acid blend in concentrations of 1%. 

Senkoylu et al. (2007) reported that a combination of formic and propionic acid increased villus height 

and decreased width contributed to more extended surface area available for nutrient absorption, although 

the crypt depth was found decreased. This result is different from that of Garcia et al. (2007) who found 

increased crypt depth adding 10,000 ppm of formic acid in the feed. These authors also reported 

improved FCR with no significant body weight difference feeding 5,000 and 10,000 ppm formic acid, 

unlike Hernandez et al. (2006) and Acikgoz et al. (2011) who failed to observe any positive effect on 

performance of broiler chickens when formic acid was added to the feed or the drinking water, 

respectively. A combination of formic and propionic acid, though, as well as their ammonium salts were 

found to increase body weight gain and improve FCR (Spais et al., 2002; Senkoylu et al., 2007). Every 

organic acid has specific anti-microbial activity. Formic acid has wide antimicrobial activity and is 

effective against fungi and bacteria (Dibner and Buttin, 2002). Russell (1992) claimed that some 

microorganisms are more resistant to organic acids because they are capable of allowing their internal pH 

to decline. Additionally, Russell and Dien-Gonzalez (1998) attributed the resistance of Gram-positive 

bacteria to organic acids to higher intracellular potassium concentration that provides counteraction for 

the anions. On the other hand, pathogenic Gram-negative bacteria, like E. coli, Salmonella spp. and 

Campylobacter spp. are acid-sensitive and therefore, much more affected by the weak acids. In spite of 

this fact, there is an emerging potential that acid-sensitive bacteria can adapt in an acidified environment, 

surviving the acid shock through the production of protective proteins (Foster, 2001). Organic acid salts, 

particularly ammonium formate and calcium propionate, increased live weight and weight gain of broilers 

until day 21, but no significant differences compared to controls were observed on day 42, although FCR 

was improved (Paul et al., 2007). A new organic acid salt (sodium diformate, similar to potassium 

diformate) has been proven to be effective against pathogenic bacteria, including salmonella, along the 

whole gastro-intestinal tract (Lückstädt and Mellor, 2011). 

Using plant feedstuffs in poultry diets, results in excretion of excess P that is bound with phytate in 

high levels and might cause ecologic contamination. Formulating low P diets for poultry, presents lower 

feed costs and less P excretion (Nahm and Carlson, 1998). Dietary level of Ca and P at their suggested 

concentrations is known to reduce utilization of phytate phosphorus (PP) (Schöuner et al., 1993; Qian et 

al., 1994). Recently, ecological and economic implication of excessive P in poultry feeds, and in excreta 

have become of serious concern (Henuk and Dingle, 2003). Adaptation of birds to a specific deficient 

nutrient has been widely known. In this regard, poultry responds to nutrient restriction by increasing 

absorption and utilization, which in turn, decreases excretion of restricted nutrient (Yan et al., 2005; 

Abdelaziz, 2011; Thabet et al., 2014; Abdelaziz et al., 2015). There is a clear evidence stating increased 

PP availability from plant feed ingredients at deficient concentrations of P (Onyango et al., 2006). On the 

other hand, Yan et al. (2001) found that broilers grown on a diet adequate in P (0.45%) and Ca (1.0%) up 

to 3rd week only required 0.186% AP from 3rd to 6th week of age for maximum BWG. On contrary, 

Summers (1997) declared that dietary P levels can be reduced by up to 20% for most classes of poultry 

without any adverse effect on bird’s performance. However, this is effective only in conjunction with 

attention to dietary Ca levels which can influence P absorption and retention. Low levels of Ca and NPP 

can be fed up to the finisher phase without retarding performance (Skinner et al., 1992a and 1992b). 

The current study aimed to examine the effect of using different levels of organic acid salt with 

different levels of restricted phosphorus in broiler diets, on productive performance, carcass traits and gut 

health. 

 

MATERIALS AND METHODS 

  

Experimental diets and birds:  

This study was carried out at poultry experimental unit, agricultural experiment and research station at 

Qanater, faculty of agriculture, Ain Shams University, Egypt. One hundred seventy-five Hubbard broiler 

chicks one-day-old were divided into seven treatment groups, 25 chicks each, every treatment contained 

five replicates of five birds each. Chicks were fed starter diet from 0 to 2 weeks of age and then fed 
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grower diet from 3 weeks to the end of the trial at 5 weeks of age. The experimental groups were as 

follows: 
1. Control diet contains 100% Ca and available phosphorus (AP) requirements without NDF. 

2. 50% of Ca and AP requirements + 100% recommended level (1.50 Kg/ ton) NDF. 

3. 40% of Ca and AP requirements + 100% recommended level (1.50 Kg/ ton) NDF. 

4. 50% of Ca and AP requirements + 150% recommended level (2.25 Kg/ ton) NDF. 

5. 40% of Ca and AP requirements + 150% recommended level (2.25 Kg/ ton) NDF. 

6. 50% of Ca and AP requirements + 200% recommended level (3.00 Kg/ ton) NDF. 

7. 40% of Ca and AP requirements + 200% recommended level (3.00 Kg/ ton) NDF. 

Chicks were raised in wire cage batteries. Feed and water were supplied ad-libitum. The experimental 

diets were formulated to be iso-caloric and iso-nitrogenous. The control diet was formulated to provide 

the nutrient requirements according to guidelines of NRC (1994). The composition and calculated 

chemical analysis of the experimental starter and grower diets are shown in Table (1) and Table (2), 

respectively. Formi® NDF is a product of ADDCON, GmbH, Germany, which is manufactured under 

patented technology and is a unique combination of formic acid and sodium formate. This additive is 

designed to be added to finish feed mix by about 1.5 kg/ ton as feed acidifier. 

Growth performance: 

Live body weight (LBW) of each replicate was recorded, and average daily weight gain (DWG) also 

was calculated by subtracting initial LBW of birds in a certain stage from final LBW in the same stage. 

Average of daily feed consumption (DFC) was calculated from difference between weekly amount of 

feed provided for each replicate within treatments and residual quantity for same replicate. Feed 

conversion ratio (FCR) (g feed/ g gain) was calculated in different stages as the amount of feed 

consumed, in grams, in a certain stage which is required to produce out one gram of weight gain in the 

same stage. Performance index (PI) was also determined according to North (1981), while production 

efficiency factor (PEF) was calculated according to Emmert (2000). 

Carcass traits and ileal pH: 

At 5 weeks of age, 5 birds from each treatment having LBW around the average of the group were 

selected and sacrificed by severing the carotid artery and the jugular vein. After slaughtering, bleeding 

and scalding, viscera were removed manually without disrupting of abdominal fat. Ileal pH value was 

determined at lower ileum using digital pH meter. Dressed carcasses and giblets were weighed 

independently. The dressing percentage (DP) was calculated by determining carcass weight (including the 

carcass fat) as a percent of LBW. Then relative percentages of giblets were calculated. Also, ready to 

cook (RTC) percentage was also determined as RTC % = DP % + giblets % 

Microbiological and enzymology tests: 

At the time of slaughter test, 3 samples of lower ileum content (2 cm from Meckel's diverticulum to 

ileo-caecal junction) for each treatment were taken in sterilized plastic 20-ml tubes and cooled until 

incubation. Then deferential microflora count of ileum content was enumerated. Samples were weighed 

and serially diluted in 0.9% saline, vortexed and 1 ml of each sample was dispensed and spread on 

selective media in Petri dishes. Brilliant Green agar media was used for Salmonella and MacConkey agar 

media were used for E. coli. According to the method of Quinn et al. (1992), microbial suspension from 

each dilution of a particular sample was transferred through pour plate and incubated at 37º C for 24 h. 

Then colonies were counted through colony counter. The total colony count was (expressed as log10 cfu/ 

g of contents) determined by multiplying reciprocal of the dilution factor and average numbers of 

colonies. The microbial counts were determined as colony forming units (cfu) per gram of sample. 

Histological examinations  

Representative specimens of small intestine (ileum) for each group were flushed with saline solutions 

(0.9% NaCl) to remove contents and fixed in 10% formalin-saline solution and prepared by the ordinary 

histological techniques to study the histological changes associated with the experimental treatments. 

Tissue samples from the ileum of approximately midway between Meckel´s diverticulum and the ileo-

ceacal junction. The samples were dehydrated with varying concentrations of alcohol and then embedded 

in paraffin wax. Then, rotary type microtome was used for cutting the paraffin sections. Transverse 

sections (4-5 microns, thickness) were taken, mounted on glass slides and stained with haematoxylin and 

eosin (H and E) stains for light microscopic examination according to the methods of Culling (1983). All 

sections were examined under light microscope provided with digital camera. And all values were 

measured using an image analyzer (Leica Microsystems Co., Ltd., Germany) according to methods of 

Abràmoff et al. (2004).  
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Statistical analysis:  

Statistical analysis was conducted using the General Linear Model (GLM) procedure of SAS (2004). 

Means were compared using Duncan's Multiple Range Test (Duncan, 1955) and levels of significance 

were set at minimum of (P≤0.05). The statistical model was: 

  Yij = μ + Ti + eij 

Where: 

Yij= observation of the parameter measured μ = overall mean 

Ti= effect of treatment (i: 1 to 6) eij= random error 

 

RESULTS AND DISCUSSION 

 

Growth performance: 

Results presented in Table (3) showed that initial body weight of birds was significantly similar within 

all groups. Additionally, no significant differences were noticed among LBW values for all groups at the 

end of starter stage. On the other hand, values of final LBW showed that birds fed (T5) diet were 

significantly heavier than those fed any other diet except for those fed (T7) diet. Values of DWG 

indicated no significant differences within all groups during starter, while during grower stage or overall 

test period, birds fed (T5) diet gained significantly more weight than those of all groups diet except for 

those fed (T7) diet. DFC values showed no significant differences during starter stage, while DFC was 

significantly higher for (T4), (T5) and (T6) during grower and for (T5) and (T7) during overall test 

period. Values of FCR indicate that birds of (T2), (T5) or (T7) diet recorded better FCR during starter, 

whereas birds fed (T2) diets recorded worst FCR during grower phase. On the other hand, overall FCR 

appeared similar for all groups. When comparing birds of different groups, it is clear that no adverse 

effects were observed on LBW, DWG, DFC or FCR when Ca and AP levels were reduced in starter and 

grower diets. Results of productive performance are in agreement with those of Abdelaziz (2011) who 

stated that using low levels of around 50% of normal Ca and AP required, gave results nearly matching 

those of control group. Data of performance index (PI) presented in Table (4) implied that all 

experimental groups are significantly similar to the control (T1) group. The same trend was noticed 

regarding values of production efficiency factor (PEF), when birds fed (T3) diets recorded the worst PEF 

while still significantly similar to those fed the control (T1) diet. These data are in harmony with those of 

Abdelaziz et al. (2015) who stated that feeding broilers diets that is gradually restricted in Ca and AP 

below required levels, gave results nearly matching those fed normal levels. In general, current results are 

also in conformity with those of Thabet et al. (2014); Dhandu and Angel (2003) and Angel et al. (2000). 

Results that birds of (T5) and (T5) groups presented productive performance similar to those of control 

(T1) group (Tables, 3 and 4) would be justified by that (T2) that contains 50% Ca and AP requirements, 

had overcome that deficiency (Abdelaziz, 2011) even without addition of NDF. Regarding (T5) that 

contains 40% Ca and AP requirements, presented beneficial effects of NDF on mineral digestibility and 

consequently, gave performance comparable with that of control (T1) group. Impact of NDF 

supplementation to broiler diets on protein conversion ratio (PCR) and metabolizable energy conversion 

ratio (ECR), is illustrated in Table (5). Addition of NDF in broiler diets, had significant effect on both 

PCR and ECR values during starter period. It is clear that, chicks fed (T5) or (T6) diet had better PCR and 

ECR values during starter period, while, chicks fed other dietary treatments (T2, T3 or T7) had worse 

values, and those fed (T4) diet recoded values similar to those of control (T1) group. On the other hand, it 

was obvious (Table, 5) that PCR and ECR values during growing were not significantly affected by 

experimental treatments. Alternatively, during overall period, data implied that all test groups are 

significantly similar to control (T1) group. In this regard, better efficiency in converting crude protein and 

energy per gram gain could be explained by higher body weight gain of birds (Table, 3). 

Carcass traits: 

Data representing some carcass characteristics at 5 weeks of age are shown in Table (6). In regard to 

dressed carcass weight percentage (DP) and ready to cook percentage (RTC) (carcass weight + giblets 

weight), no significant differences were observed within all groups. As shown in Table (6), data of 

relative weights percentages of liver, gizzard, heart, total giblets and abdominal fat presented insignificant 

differences within all groups. Generally, data of carcass characteristics, dressing percentage are in 

conformity with those observed by several authors (Thabet et al., 2014 and Abdelaziz, 2011). Results of 

carcass traits being in general not significantly affected by dietary treatment, may justify birds’ adaptation 

to Ca and AP dietary limitation (Abdelaziz et al., 2015) and also the ability of NDF to enhance mineral 
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digestibility. In accordance with Chowdhury et al. (2009), when feed acidifier (NDF) is added, pH values 

of ileum (small intestine) was significantly reduced with all treatments when compared with control (T1) 

group (Table, 6), except for (T3) group. 

Intestinal microbiology: 

The data presented in Table (7) and Figure (1) showed the effect of different dietary treatments on 

total viable bacteria, coli-form lactic acid bacteria and salmonella counts in lower ileum segment of small 

intestine (mean log 10 CFU/ g). Lowest amount of mean log CFU/ g of total bacteria was recorded for 

broiler fed (T5) compared to other groups. In addition, lowest amount of mean log CFU/ g of coliform 

bacteria was recorded for broiler fed (T6) or (T7) compared to those fed other diets. Chicks fed (T3) diet 

showed higher counts log CFU/ g of lactic acid bacteria being lower when compared to control (T1) 

group. Regarding salmonella count, lowest amount of mean log CFU/ g of salmonella was recorded for 

broiler fed (T7) compared to other groups. Obtained results guarantee the fact that formic acid and formic 

acid salts (NDF) have wide antimicrobial activity and they are used effectively against fungi and bacteria 

(Dibner and Buttin, 2002). Generally, mode of action of organic acids on bacteria in poultry involves 

entry of these acids into the bacterial cell causing bacterial membrane disruption and inhibition of 

essential metabolic reactions. As noticed from data (Table, 7), all microflora that are counted are affected 

by addition of NDF to diets, as Gram-negative bacteria, like E. coli and Salmonella spp. are acid-sensitive 

and therefore, much more affected by the weak acids (Russell and Dien-Gonzalez, 1998). By reviewing 

ph values detected in lower ileum segment (Table, 6), it is noticed that the lower pH value, the more 

affected microflora population. NDF here create acidic media which interrupt bacterial balance, and stress 

on intracellular pH homeostasis which causes the accumulation of toxic anions and bacteria cannot 

tolerate large internal and external pH variations which lead eventually to kill bacteria. 
 

CONCLUSION 

  

Finally, after reviewing all these results, it might be advisory to state that Formi® NDF would be 

suitable feed acidifier that enhances gut health of broiler without any adverse effect on performance and 

carcass traits. As well, Formi® NDF boosted Ca and AP utilization of broilers and therefore these 

minerals would be fed at levels close to requirements. 
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Table (1). Feed ingredients and chemical composition of diets presented to birds during starter phase (0-14 days of age). 

Ingredients 
Dietary Treatments 

1 2 3 4 5 6 7 

Yellow Corn (grains) 52.790 55.410 55.830 55.335 55.755 55.260 55.680 

Soybean Meal (44%) 30.800 31.750 31.750 31.750 31.750 31.750 31.750 

Corn Gluten Meal (60%) 9.000 8.000 8.000 8.000 8.000 8.000 8.000 

Soybean Oil 2.570 2.000 2.000 2.000 2.000 2.000 2.000 

Calcium Carbonate 1.800 0.850 0.660 0.850 0.660 0.850 0.660 

Mono-Calcium Phosphate 1.820 0.630 0.400 0.630 0.400 0.630 0.400 

Premix 0.300 0.300 0.300 0.300 0.300 0.300 0.300 

Salt (NaCl) 0.300 0.300 0.300 0.300 0.300 0.300 0.300 

HCL Lysine 0.340 0.320 0.320 0.320 0.320 0.320 0.320 

DL- Methionine 0.180 0.190 0.190 0.190 0.190 0.190 0.190 

Anti-mycotoxins 0.100 0.100 0.100 0.100 0.100 0.100 0.100 

Formi® NDF (Sodium Di-Formate) - 0.150 0.150 0.225 0.225 0.300 0.300 

Total 100.000 100.000 100.000 100.000 100.000 100.000 100.000 

Crude Protein % 23.02 23.04 23.07 23.03 23.06 23.03 23.06 

Metabolizable Energy Kcal/ Kg 3004 3028 3042 3026 3040 3023 3037 

Calcium % 1.000 0.500 0.400 0.500 0.400 0.500 0.400 

Available Phosphorus % 0.500 0.250 0.200 0.250 0.200 0.250 0.200 

Lysine % 1.400 1.40 1.40 1.40 1.40 1.40 1.40 

Methionine % 0.60 0.60 0.60 0.60 0.60 0.60 0.60 

Methionine + Cystein % 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Price/ Ton (L.E.) 3727 3675 3672 3693 3690 3710 3707 

Each 3 Kg of premix contains: Vitamins: A: 12000000 IU; Vit. D3 2000000 IU; E: 10000 mg; K3: 2000 mg; B1:1000 mg; B2: 5000 mg; B6:1500 mg; B12: 10 mg; Biotin: 50 mg; Coline 

chloride: 250000 mg; Pantothenic acid: 10000 mg; Nicotinic acid: 30000 mg; Folic acid: 1000 mg; Minerals: Mn: 60000 mg; Zn: 50000 mg; Fe: 30000 mg; Cu: 10000 mg; I: 1000 mg; Se: 

100 mg and Co: 100 mg. 

(T1):Control,  (T2): 50% Ca & AP requirements + 1.50 Kg/ ton  NDF; (T3): 40% Ca & AP requirements + 1.50 Kg/ ton NDF; (T4): 50% Ca & AP requirements + 2.25 Kg/ ton NDF (T5): 

40% Ca & AP requirements + 2.25 Kg/ ton NDF; (T6): 50% Ca & AP requirements + 3.00 Kg/ ton NDF and  (T7): 40% Ca & AP requirements + 3.00 Kg/ ton NDF.  
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Table (2). Feed ingredients and chemical composition of diets presented to birds during grower phase (15-35 days of age). 

Ingredients 
Dietary Treatments 

1 2 3 4 5 6 7 

Yellow Corn (grains) 55.110 57.410 57.800 57.335 57.725 57.260 57.650 

Soybean Meal (44%) 30.000 31.000 31.000 31.000 31.000 31.000 31.000 

Corn Gluten Meal (60%) 6.000 5.000 5.000 5.000 5.000 5.000 5.000 

Soybean Oil 4.500 4.000 4.000 4.000 4.000 4.000 4.000 

Calcium Carbonate 1.600 0.770 0.590 0.770 0.59 0.770 0.590 

Mono-Calcium Phosphate 1.620 0.520 0.320 0.520 0.32 0.520 0.320 

Premix 0.300 0.300 0.300 0.300 0.30 0.300 0.300 

Salt (NaCl) 0.300 0.300 0.300 0.300 0.30 0.300 0.300 

HCL Lysine 0.240 0.220 0.210 0.220 0.21 0.220 0.210 

DL- Methionine 0.230 0.230 0.230 0.230 0.23 0.230 0.230 

Anti-mycotoxins 0.100 0.100 0.100 0.100 0.10 0.100 0.100 

Formi® NDF (Sodium Di-Formate) - 0.150 0.150 0.225 0.225 0.300 0.300 

Total 100.000 100.000 100.000 100.00 100.00 100.000 100.000 

Crude Protein % 21.04 21.06 21.09 21.06 21.09 21.05 21.08 

Metabolizable Energy Kcal/ Kg 3113 3134 3147 3131 3144 3129 3142 

Calcium % 0.900 0.452 0.360 0.452 0.360 0.452 0.360 

Available Phosphorus % 0.450 0.225 0.180 0.225 0.184 0.225 0.184 

Lysine % 1.25 1.25 1.25 1.25 1.25 1.25 1.25 

Methionine % 0.60 0.60 0.60 0.60 0.60 0.60 0.60 

Methionine + Cystein % 0.96 0.96 0.96 0.96 0.96 0.96 0.96 

Price/ Ton (L.E.) 3657 3608 3604 3626 3622 3643 3639 

Each 3 Kg of  premix contains: Vitamins: A: 12000000 IU; Vit. D3 2000000 IU; E: 10000 mg; K3: 2000 mg; B1:1000 mg; B2: 5000 mg; B6:1500 mg; B12: 10 mg; Biotin: 50 mg; Coline 

chloride: 250000 mg; Pantothenic acid: 10000 mg; Nicotinic acid: 30000 mg; Folic acid: 1000 mg; Minerals: Mn: 60000 mg; Zn: 50000 mg; Fe: 30000 mg; Cu: 10000 mg; I: 1000 mg; 

Se: 100 mg and Co: 100 mg. 

(T1):Control,  (T2): 50% Ca & AP requirements + 1.50 Kg/ ton  NDF; (T3): 40% Ca & AP requirements + 1.50 Kg/ ton NDF; (T4): 50% Ca & AP requirements + 2.25 Kg/ ton NDF (T5): 

40% Ca & AP requirements + 2.25 Kg/ ton NDF; (T6): 50% Ca & AP requirements + 3.00 Kg/ ton NDF and  (T7): 40% Ca & AP requirements + 3.00 Kg/ ton NDF  
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Table (3). Effect of different dietary treatments on productive performance parameters of broilers (0 - 35 days of age). 

Items 
Dietary Treatments 

1 2 3 4 5 6 7 Sig. 

Initial body weight (g) 

0 weeks 47.75±0.10 47.65±0.30 46.70±0.41 46.65±0.26 47.20±0.08 44.65±0.30 46.75±0.91 NS 

Live body weight (g) 

at 3 weeks 334.31±5.83 337.75±1.46 326.51±14.03 341.91±6.26 327.10±6.21 328.35±4.97 339.50±7.14 NS 

at 5 weeks 1430.00c±25.70 1539.75b±18.66 1399.75c±15.52 1531.50b±23.12 1622.75a±23.13 1558.50ab±30.66 1549.25b±12.18 ** 

Daily weight gain (g) 

0–3 weeks 20.47±0.42 20.71±0.12 19.98±0.97 21.09±0.42 19.99±0.43 20.26±0.37 20.91±0.44 NS 

4–5 weeks 52.17c±1.43 57.24b±0.89 51.11c±0.50 56.64b±1.32 61.69a±1.26 58.57ab±1.46 57.60b±0.65 ** 

0–5 weeks 39.49c±0.73 42.63b±0.53 38.66c±0.43 42.42b±0.66 45.01a±0.66 43.25ab±0.87 42.92b±0.34 ** 

Daily feed consumption (g) 

0–3 weeks 29.47±0.42 32.39±0.44 24.76±0.63 30.48±0.36 31.35±0.28 25.30±0.32 32.81±0.45 NS 

4–5 weeks 101.51c±1.70 101.83c±1.12 101.02c±1.26 112.69a±2.07 113.77a±1.41 114.45a±1.51 108.02b±0.91 ** 

0–5 weeks 64.37d±1.00 67.42cd±1.13 65.16d±1.05 71.12b±0.94 75.03a±0.73 70.28bc±0.91 74.25a±1.16 ** 

Feed conversion ratio (g feed/ g gain) 

0–3 weeks 1.44b±0.01 1.56a±0.01 1.24c±0.06 1.44b±0.03 1.57a±0.03 1.24c±0.03 1.57a±0.04 ** 

4–5 weeks 1.94ab±0.02 1.78c±0.04 1.97ab±0.01 1.99a±0.07 1.85bc±0.05 1.95ab±0.02 1.87abc±0.02 * 

0–5 weeks 1.63ab±0.04 1.58b±0.01 1.68ab±0.02 1.68ab±0.01 1.67ab±0.03 1.63ab±0.03 1.73a±0.02 NS 
a, b Means within the same row with different superscripts are significant1y different. Sig. = Significance  * (P≤0.05). NS = Non Significant. 

(T1):Control,  (T2): 50% Ca & AP requirements + 1.50 Kg/ ton  NDF; (T3): 40% Ca & AP requirements + 1.50 Kg/ ton NDF; (T4): 50% Ca & AP requirements + 2.25 Kg/ ton NDF (T5): 

40% Ca & AP requirements + 2.25 Kg/ ton NDF; (T6): 50% Ca & AP requirements + 3.00 Kg/ ton NDF and  (T7): 40% Ca & AP requirements + 3.00 Kg/ ton NDF  

 

 
Table (4). Effect of different dietary treatments on performance index (PI) and production efficiency factor (PEF). 

Items 
Treatments 

1 2 3 4 5 6 7 Sig. 

Performance index 1 87.92ab±3.88 97.39a±1.47 83.10b±1.91 91.56ab±4.04 97.49a±3.57 96.02a±3.61 89.63ab±1.61 * 

Production efficiency factor 2 
251.22ab 

±11.09 

278.26a 

±4.22 

237.44b 

±5.44 

261.61ab 

±11.54 

278.55a 

±10.19 

274.35a 

±10.33 

256.08ab 

±4.61 
* 

a, b, c Means within the same row with different superscripts are significantly different, Sig. =Significance  * (P<0.05). NS= Non Significant.1:  North (1981),   2:  Emmert (2000) 

(T1):Control,  (T2): 50% Ca & AP requirements + 1.50 Kg/ ton  NDF; (T3): 40% Ca & AP requirements + 1.50 Kg/ ton NDF; (T4): 50% Ca & AP requirements + 2.25 Kg/ ton NDF (T5): 

40% Ca & AP requirements + 2.25 Kg/ ton NDF; (T6): 50% Ca & AP requirements + 3.00 Kg/ ton NDF and  (T7): 40% Ca & AP requirements + 3.00 Kg/ ton NDF  
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Table (5). Effect of different dietary treatments on protein conversion ratio (PCR) and energy conversion ratio (ECR). 

Items 
Dietary Treatments 

1 2 3 4 5 6 7 Sig. 

 PCR. Protein conversion ratio (g protein/ g gain)  

0–3 weeks 0.31c±0.01 0.34b±0.01 0.34ab±0.01 0.32c±0.01 0.30c±0.01 0.30c±0.01 0.36a±0.01 ** 

4–5 weeks 0.39±0.01 0.37±0.01 0.37±0.01 0.38±0.01 0.38±0.01 0.38±0.01 0.37±0.01 NS 

0–5 weeks 0.36ab±0.01 0.36a±0.01 0.36a±0.01 0.35ab±0.01 0.34b±0.01 0.34b±0.01 0.36a±0.01 ** 

 ECR. Energy conversion ratio (1000 Kcal/ g gain)  

0–3 weeks 41.19cd±0.65 44.81b±0.95 45.85ab±0.66 42.06c±0.79 40.28cd±0.87 39.30d±0.44 47.78a±0.87 ** 

4–5 weeks 58.05±1.87 55.31±0.64 56.56±0.74 57.14±1.01 56.82±1.16 57.72±1.29 55.85±0.48 NS 

0–5 weeks 49.62ab±0.63 50.06ab±0.50 51.21a±0.69 49.60ab±0.71 48.55b±0.85 48.51b±0.86 51.81a±0.48 * 

a, b, c Means within the same row with different superscripts are significantly different. Sig. = Significance ** (P≤0.01), NS = Non Significant.  

(T1):Control,  (T2): 50% Ca & AP requirements + 1.50 Kg/ ton  NDF; (T3): 40% Ca & AP requirements + 1.50 Kg/ ton NDF; (T4): 50% Ca & AP requirements + 2.25 Kg/ ton NDF (T5): 

40% Ca & AP requirements + 2.25 Kg/ ton NDF; (T6): 50% Ca & AP requirements + 3.00 Kg/ ton NDF and  (T7): 40% Ca & AP requirements + 3.00 Kg/ ton NDF  

 
Table (6). Effect of different dietary treatments on some of carcass characteristics and pH value of ileal contents (35 days of age). 

Items 
Dietary Treatments 

1 2 3 4 5 6 7 Sig. 

Dressing % 65.97±1.84 68.29±1.24 66.86±1.06 66.55±1.60 67.18±0.85 63.82±0.30 67.85±0.52 NS 

Liver % 3.17±0.05 3.08±0.04 3.50±0.04 3.63±0.07 3.80±0.05 3.52±0.02 3.95±0.04 NS 

Gizzard % 1.68±0.02 1.68±0.03 1.64±0.03 2.01±0.03 1.53±0.01 1.54±0.05 1.72±0.05 NS 

Heart % 0.57±0.01 0.48±0.01 0.46±0.01 0.58±0.01 0.69±0.01 0.44±0.01 0.89±0.02 NS 

Giblets % * 5.43±0.08 5.25±0.05 5.60±0.08 6.24±0.06 6.02±0.07 5.50±0.06 6.56±0.09 NS 

Ready to cook % # 71.41±1.90 73.54±1.27 72.46±1.12 72.79±1.58 73.20±0.89 69.32±0.24 74.41±0.55 NS 

Abdominal Fat % 0.84±0.02 1.39±0.02 1.00±0.03 1.06±0.04 1.02±0.01 1.37±0.03 0.62±0.01 NS 

pH of ileal contents 5.52b±0.01 4.99c±0.01 5.72a±0.01 4.61d±0.01 4.51e±0.01 4.05g±0.01 4.28f±0.01 ** 
a, b, c, d, e, f, g Means within the same row with different superscripts are significantly different. Sig. = Significance ** (P≤0.01), NS = Non Significant.  

* Giblets = Liver + Gizzard + Heart, # Ready to Cook = Carcass Weight + Giblets 

(T1):Control,  (T2): 50% Ca & AP requirements + 1.50 Kg/ ton  NDF; (T3): 40% Ca & AP requirements + 1.50 Kg/ ton NDF; (T4): 50% Ca & AP requirements + 2.25 Kg/ ton NDF (T5): 

40% Ca & AP requirements + 2.25 Kg/ ton NDF; (T6): 50% Ca & AP requirements + 3.00 Kg/ ton NDF and  (T7): 40% Ca & AP requirements + 3.00 Kg/ ton NDF  
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Table (7). Effect of different dietary treatments on intestinal (ileum) bacterial count. (35 days of age). 

 (T1):Control,  (T2): 50% Ca & AP requirements + 1.50 Kg/ ton  NDF; (T3): 40% Ca & AP requirements + 1.50 Kg/ ton NDF; (T4): 50% Ca & AP requirements + 2.25 Kg/ ton NDF 

(T5): 40% Ca & AP requirements + 2.25 Kg/ ton NDF; (T6): 50% Ca & AP requirements + 3.00 Kg/ ton NDF and  (T7): 40% Ca & AP requirements + 3.00 Kg/ ton NDF  

 

 

 

 

 

Figure (1). Effect of different dietary treatments on intestinal (ileum) bacterial count. (35 days of age). 
 

Items 
Dietary Treatments 

1 2 3 4 5 6 7 

Total Count Log 10.27 8.82 8.78 8.66 8.42 9.10 8.87 

Coli-form Count Log 6.04 5.48 5.51 5.25 5.21 5.13 5.10 

Lactic acid Count Log 3.18 2.72 2.79 2.67 2.73 2.55 2.60 

Salmonella Count Log 1.65 1.65 1.55 1.45 1.50 1.28 1.33 
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 .الهضمية وصحة القناةالتسمين  اريبدفورمات الصوديوم مع الفوسفور المحدد على آداء  استخدامتأثير 

 
 مروان عبدالعزيز محمود عبدالعزيزإبراهيم و  عبد الرحمن؛ سيد حسين عبدالله العلايلى؛ عبدا لهادىيوسف محمد  عبد الرحمن

 

 مصر. -القاهرة  -شبرا الخيمة  -جامعة عين شمس  -كلية الزراعة  -الدواجن  إنتاجقسم 

 

  

 

مع مستويات مختلفة من الفوسفور المحدد غذائيا على  (NDF)إستخدام مستويات مختلفة من فورمات الصوديوم  أجريت تجربة لدراسة تأثير

طائر/ معاملة(  44معاملات ) 4كتكوت هبرد عمر يوم إلى  444الآداء الإنتاجى، صفات الذبيحة وصحة القناة الهضمية لكتاكيت التسمين. قسمت 

 : يليوكانت المعاملات التجريبية كما  طائر/ مكرر( 4مكررات ) 4وأحتوت كل معاملة على 

 NDF( بدون إضافة AP( والفوسفور المتاح )Caمن إحتياجات الكالسيوم ) %444عليقة مقارنة تحتوى  .4

 NDFكجم / طن  4.44( مع إضافة AP( والفوسفور المتاح )Caمن إحتياجات الكالسيوم ) %44عليقة تحتوى  .4

 NDFكجم / طن  4.44( مع إضافة AP( والفوسفور المتاح )Caت الكالسيوم )من إحتياجا %24عليقة تحتوى  .3

 NDFكجم / طن  4.44( مع إضافة AP( والفوسفور المتاح )Caمن إحتياجات الكالسيوم ) %44عليقة تحتوى  .2

 NDFكجم / طن  4.44( مع إضافة AP( والفوسفور المتاح )Caمن إحتياجات الكالسيوم ) %24عليقة تحتوى  .4

 NDFكجم / طن  3.44( مع إضافة AP( والفوسفور المتاح )Caمن إحتياجات الكالسيوم ) %44تحتوى عليقة  .4

 NDFكجم / طن  3.44( مع إضافة AP( والفوسفور المتاح )Caمن إحتياجات الكالسيوم ) %24عليقة تحتوى  .4

 وتتلخص أهم النتائج المتحصل عليها فيما يلى:

أسابيع(، وسجلت  3-4المكتسب اليومى معنويا بأى من المعاملات التجريبية خلال فترة البادىء )لم يتأثر وزن الجسم الحى، وزن الجسم  .4

 ( أعلى وزن حى و وزن جسم مكتسب يومى بالمقارنة بباقى المعاملات.T7( أو )T5المجموعة المغذاة على عليقة )

( أعلى معدل إستهلاك غذائى T7( أو )T5لت الطيور المغذاء عليقة )لم يتأثر معدل إستهلاك الغذاء اليومى للطيور خلال فترة البادىء بينما سج .4

( أفضل معامل تحويل غذائى T7( أو )T2( ،)T5أسابيع(. كما سجلت الكتاكيت المغذاة على عليقة ) 4-4يومى خلال الفترة التجريبية الكاملة )

 أسابيع(. 4-4لات خلال الفترة التجريبية الكاملة )ماخلال فترة البادىء، بينما لم يتأثر معامل التحويل الغذائى لجميع المع

لمقارنة لم تتأثر قيم دليل الإنتاج وقيم معامل كفاءة الإنتاج معنويا بالمعاملات الغذائية المختلفة وظهرت جميعا متشابهة معنويا مع مجموعة ا .3

(T1.) 

وأفضل معامل لتحويل الطاقة خلال فترة البادىء، بينما ظهرت ( أفضل معامل تحويل للبروتين T6( أو )T5عليقة )على سجلت الطيور المغذاة  .2

 .خلال فترة التجربة الكاملة (T1جميع المعاملات متشابهة معنويا مع مجموعة المقارنة )

 بطن.النسبة المئوية للذبيحة، للحوائج وكذلك دهن الوالتى تشمل لم تتأثر جميع صفات الذبيحة المقاسة معنويا بالمعاملات التجريبية   .4

عدد بكتريا حمض  والتى تشمل  أظهرت تأثير واضح على جميع أنواع الكائنات الدقيقة الموجود باللفائفى  NDFالمستويات الغذائية المختلفة من .4

 (.T1) اللاكتيك وذلك عند المقارنة بمجموعة المقارنة

كان له تأثيرات إيجابية على الجوانب  كجم / طن 3.44 - 4.44بمعدل  Formi® NDFمن هذه الدراسة يمكن إستنتاج أن إحتواء العلائق على

 لبكتري فى الأمعاء.االمختلفة من الآداء الإنتاجى بدون أى تأثير سلبى على صفات الذبيحة أو العد 
 

 

 

 


