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What about diseases and quail populations? 
By Brad Dabbert 
 
A common statement I am hearing from landowners is that “We saw significant quail 
populations present in August and September, but few to no quail in November.”  This rapid 
reduction in bird numbers has led to a lot of discussion concerning the hypothesis that diseases 
can limit the growth of quail populations.  The current high level of interest concerning this 
hypothesis has encouraged me to brief you on the research capabilities and strategies of the 
Quail-Tech Alliance science team concerning diseases and quail.  Because this a complex 
issue, I will first provide you a primer on the current state of our knowledge.  Subsequently, I will 
describe the capabilities of our science team and our research strategies in this area.   
 
A Primer on the Current State of Our Knowledge - Biologists have historically considered 
disease processes to be associated with individual animals, not necessarily as processes that 
influence overall quail population growth in a region.  Most biologists believe disease processes 
are not significant population limiting factors, because animals have evolved with their 
pathogens and, especially adults, should be immune to most common pathogens they 
encounter.  They consider diseases important only when unusual circumstances such as 
environmental contaminants or conditions compromise their immune system.  In other words, 
disease processes do not influence animals at the population level; a potentially correct but 
unproven hypothesis.  This paradigm dominates current scientific thought, because disease 
processes in wild animals are poorly understood compared to other processes such as food 
limitation, competition, or predation.  Several factors contribute to this lack of understanding.  
First, many “traditional” field biologists are uncomfortable in the laboratory, and laboratory 
biologists are often equally uncomfortable in the field.  I believe this gap has hampered past 
development of multidisciplinary research teams which are essential to fully understanding 
disease processes in wild animals.  in addition, detecting wildlife morbidity and mortality as a 
result of disease is often difficult.  Unless a rapid and large mortality event has occurred (e.g. 
epizootic in waterfowl) or a disease affects an animal’s normal behavioral function (e.g. rabies), 
most diseased wild animals seek dense cover for shelter.  Even those animals that die in the 
open are readily consumed by opportunistic predators or scavengers generally within a matter 
of 48 hours.  This reality makes it very difficult to conclusively assign ultimate causes of 
mortality when conducting cause-specific disease-related mortality studies.  For instance, an 
animal might die of a disease and then subsequently be eaten before it is located.  This 
mortality would be recorded as a depredation in a telemetry study.  Similarly, an animal could be 
weakened by a disease organism which alters the animal’s swiftness or alertness and leads to 
the animal being more easily depredated than if it had been healthy.  Again, though the 
proximate cause of death was depredation, ultimately the disease organism caused the 
mortality to occur.  Disease organisms could also weaken animals making them much less able 
to compete for food or other resources.  Thus, though disease is generally considered to be a 
nonfactor in population growth, because we generally see predominantly healthy animals, it is 
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possible disease plays a much larger role than we currently understand.  The question now is 
what will it take to move our knowledge base forward? 
 
Strategies and Capabilities of the Quail-Tech Alliance Science Team - We plan to move 
forward with what is generally a two-pronged effort.  The easiest and most straightforward prong 
is a disease surveillance effort involving all anchor ranches in the Quail-Tech Alliance program.  
Our surveillance focus will be to identify the disease agents (e.g. Avian Cholera, Avian 
Influenza, West Nile Virus) to which wild quail are commonly exposed, and to which they may 
be active carriers.  However, identification alone will not be sufficient to advance our knowledge 
of the disease hypothesis, or to most effectively develop strategies 
for dealing with the problem.  While it is possible to develop 
vaccines for individual disease pathogens (I did this for bobwhite 
against Avian Cholera see Dabbert et al. 1996a), it is probably not 
feasible to deliver this to wild quail populations, much less predict 
which pathogens will be a problem during each year.  Consider the 
admirable but variably successful efforts of the Center for Disease 
Control and its annual flu vaccine for humans.  Thus, the second 
prong of our effort will be to increase our understanding of the 
influence of environmental factors (e.g. weather, nutrition, etc.) and 
life history factors (e.g. molt, reproductive cycle) on the quail 
immune system.  If disease processes play a role in limiting quail 
population growth, it is also likely environmental factors reduce the 
ability of the quail immune system to function properly making them 
more susceptible to infection with disease agents that  they 
encounter or carry.  Through a combination of disease surveillance 
and investigations of the quail immune system we hope to be able 
to find answers and creative solutions for dealing with disease in 
quail populations. 
 
Our science team is well equipped to evaluate these hypotheses.  
In fact, the disease hypothesis has been a long-term interest 
of mine since I co-authored a review on the subject in 1993 
(Lochmiller and Dabbert 1993).  Since that time I have 
adapted a number of laboratory assays for use in evaluating 
the influence of genetic strain, weather, and nutrition on the 
ability of the immune system of wild and pen-raised quail to 
resist disease agents.  For example in 1995 I developed an in 
vitro assay to evaluate the ability of wild and pen-raised 
bobwhite quail lymphocytes to respond to a disease agent 
(Dabbert and Lochmiller 1995).  Section A in Figure 1 shows 
a photo I took of a monolayer of cells from the spleen of a healthy northern bobwhite.  Section B 
shows the cells 72 hours later, after lymphocytes proliferated (dark masses) in response to the 
avian pathogen Salmonella typhimurium.  As I previously mentioned, I developed a vaccine for 
northern bobwhite against Avian Cholera in 1996 (Dabbert et al. 1996a) and used this vaccine 
to evaluate the ability of these birds to resist direct challenge by Pasteurella multocida, the 
disease agent responsible for Avian Cholera. Figure 2 is a photo I took of northern bobwhite 
macrophages (white blood cells responsible for engulfing and killing pathogens) after they had 
engulfed many foreign cells (smaller lighter oval cells).  I adapted this assay during the same 
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time period for northern bobwhite as a means for evaluating the ability of this cell type under 
differing conditions.  I have adapted a number of other assays to measure the immune function 
of northern bobwhite chicks and adults (see the literature cited below), but will not bore you 
further with the details.  And now, the skills and experience represented in our science team 
have been greatly enhanced with the addition of Dr. Steve Presley.  Dr. Presley is a world-class 
zoonotic and vector-borne disease researcher and is the Research Coordinator for Texas Tech 
University’s  Admiral Elmo R. Zumwalt, Jr. National Program for Countermeasures to Biological 
and Chemical Threats.  His knowledge, skills, and experience in the area of using 
countermeasures against disease agents are too numerous to list in this bulletin (see 
http://www.quail-tech.org//QuailTech_ResearchTeam.htm).  I am very excited about his addition 
to our team.  Bottom line, the Quail-Tech Alliance Science Team has the laboratory and field 
skills necessary to tackle the disease hypothesis.  Finally, the disease hypothesis is only one 
area of investigation being pursued by the Quail-Tech Alliance.  For information about our other 
investigations go to www.quail-tech.org  
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