
Iron is an essential trace mineral for broilers, being 
found primarily in the red blood cells forming 
hemoglobin for oxygen transport from the lungs 
to every cell of the body.  Iron is also important 
in DNA synthesis and a critical factor in energy 
metabolism (electron transport system).  But 
there can be potential negative side effects to 
iron supplementation into diets of broilers. For 
instance, free active iron has the potential for 
binding with supplemental enzymes in the diet 
and reducing their effectiveness.  This has been 
shown with phytase supplementation, where 
iron can limit the enzyme’s ability to breakdown 
dietary phytate, thus decreasing phosphorus 
availability.  One option to overcoming this 
negative impact of iron that has become prevalent 
in the broiler industry has been to increase the 
level of phytase (superdosing) in the diet.  Looking 
from another angle, iron is also a critical factor 
that can promote E. coli growth during periods of 
infection.  E. coli bacteria have several methods 
of sequestering iron from the diets of poultry and 
sloughing of mucosal cells from the intestinal 
tract.  Limiting the availability of iron for E. coli 
growth could greatly reduce the overall severity 
and incidence of infections.

The use of organic trace minerals (OTMs) has 
the potential to reduce the negative impact that 
excessive iron can have on broiler performance. 
This is accomplished by using the organic ligand 
to keep the metal from acting as an antagonist 
to enzymes and direct-fed microbials (DFMs), or 
as a promoter of pathogenic bacteria.  Research 
by Santos et al., 2014 (Journal of Biological Trace 
Mineral Research) showed that a polysaccharide- 
complexed iron source was beneficial for phytase 
activity when compared to other OTM products.  
The objective of the studies summarized here was 
to evaluate the potential interaction between iron 
source, iron level of inclusion, and phytase level of 
inclusion on broiler performance.

MATERIALS AND METHODS

The three studies used a total of 6800 birds (Ross 
708).  Bird stocking density was 0.67 sq ft/bird.  
Birds had access to a water fountain and feed was 
delivered in a 50-lb capacity feeder.  Each pen had 
~3 inches of wood shavings added at Day 0, and 
4 lbs. of low pathogen litter added to each pen 
on Day 4.  Birds were fed for 42 days in 2 of the 
studies and for 45 days in the third study.  There 
were three diets formulated (starter: 1.25 lbs, 
grower: 3.0 lbs, and finisher: ~5.0 lbs/bird) in each 
study.  The general composition of the diets is 
presented in Table 1.
                                                                     
Table 1.  Composition of diets* 
                           
Ingredient  Starter   Grower    Finisher
   ----------------%----------------
Corn   60.08   63.46     67.77
SBM   31.46   26.72     20.68
DDGW     3.00     5.00       7.00
MBM     2.00       2.00       2.00
Salt     0.49     0.48       0.47
Min/Vit/AA    2.97     2.34       2.08
    
ME, kcal/lb  1385   1400     1420
Crude protein  21.73   20.16     18.07
Fat     3.53     3.80       4.10
Calcium    0.85     0.80       0.75
Phosphorus   
  Total     0.67     0.64       0.61
  Dig.     0.45     0.40       0.38
Lysine    
  Total     1.34     1.20       1.02
  Dig.     1.18     1.05       0.89                                    
Methionine   
  Total     0.63     0.55       0.44
  Dig.     0.60     0.52       0.42  
      
*All other minerals and vitamins were formulated to industry standards.

Treatments evaluated in the individual studies 
were iron source (iron sulfate vs SQM Iron), level 
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of iron (20 or 60 ppm) and phytase level (0, 0.2 or 
0.6 lb/ton of Quantum Blue, AB Vista).  All diets 
were fed in a mash form throughout the study.  
Birds were observed daily. Bird performance was 
evaluated at 21 days on feed, and at the end of 
each trial.

RESULTS AND DISCUSSION

The summary results of the three trials are 
presented in Table 2.  At 21 days, there were 
significantly heavier birds on the sulfate diet 
compared to the SQM Iron source. However, there 
was also a trend for an interaction between iron 
level and source, indicating that there could be an 
iron bioavailability influence on the results.  There 
was a significant improvement in body weight 
by the addition of phytase in the diet resulting in 
heavier birds at 21 days for the 3x phytase dosing.  
Feed conversion and mortality were not influenced 
by any main effect or interaction.

Broiler final weights tended to be greater for the 
birds receiving SQM Iron.  Birds receiving 3x 
phytase were significantly heavier than those on 
the other phytase levels.  There was a tendency for 
an interaction between iron source and phytase 
inclusion on final body weight, indicating that the 
birds receiving iron sulfate  had reduced phytase 
activity, whereas SQM Iron allowed the 3x level of 
phytase to show an effect.  There were significant 
improvements in feed conversion for those birds 
receiving SQM Iron, along with continuing 
trends for an interaction between iron source and 
phytase.

The iron source appears to influence the overall 
effect of phytase supplementation in diets fed to 
broilers.  When feeding iron in the form of iron 
sulfate, it appears to reduce the effectiveness of 
phytase supplementation, whereas providing iron 
in an organic form, such as SQM Iron, allows the 
phytase activity to be expressed.  There appeared 
to be no influence of iron level in the diet on 
performance, which could be confounded by the 
different iron bioavailability of the sources being 
compared. 

CONCLUSION

The overall results of this study indicate that 
feeding SQM Iron at industry recommended 
inclusion rates allows for broiler performance to 
be maximized, along with allowing phytase to be 
active, as was seen in Santos’ earlier work.  There is 
still the question of pathogen activity that wasn’t 
measured in these studies that could influence 
bird performance at a sub-clinical level.  While 
antibiotics will still be the best option for a clinical 
pathogen outbreak, using products like SQM Iron 
will allow for optimization of bird performance 
and potentially reduce pathogen risk.
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