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Impacts

•Lower Survival (Marzal et al. 2008, 

Knowles et al. 2009)

•Reduced Fitness (Asghar et al. 2015)

• Telomere Degradation (Asghar et al. 

2015)
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Carotenoid Pigmentation

• Fat soluble pigments

• Immunostimulation

• Antioxidant properties
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Expectations

We hypothesize that a healthy 
bird should have a higher 
percentage of red than an 

individual infected by avian 
malaria. 

S. Billerman
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Disease Detection

• Nested PCR
• Using gel electrophoresis

40% Infection Rate!



Statistical Analysis

Two Sample T-Test
Red Face Percentage

p-value= 0.8747

NOT Significant!

Two Sample T-Test
Red Breast Percentage

p-value= 0.0116

Significant!
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Conservation Implications
• Now understand that Red-breasted 

Sapsuckers have high rates of infection

Larry Eifel

• Issue of Climate Change

• Survival & Reproductive 
Costs



Future Research

• Expanding the Project!

• Gas Chromatography and 
Pigment Variations

• Looking at Hybrid Vigor
Mae Melvin
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