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The 

Quail-Tech 
Alliance 

Of Cotton Rats and Quail 

By Brad Dabbert 
 
Key Points 
1) Demographic data indicate drought and increased rates of nest and chick predation are the cause of the quail 

decline which began two years ago. 
2) Increased predation rates are the result of decreased rangeland condition and the absence of the primary 

prey base, small mammals (primarily cotton rats), because small mammal populations crashed during 2016. 
3) At their peak population, cotton rats represent 60 times more biomass in the ecosystem for predators to 

consume as compared to bobwhites. 
4) When cotton rat populations crashed, this biomass was removed and the predation rates on bobwhite nests 

and chicks increased dramatically, resulting in a 367% decrease in chick production between 2016 and 2017.   
5) Predators are still present in the ecosystem consuming bobwhites, but bobwhites are not being sufficiently 

reproduced to replace them leading to severe declines. 
6) Cotton rat populations have yet to recover but will hopefully rebound this spring with the expected El Nino 

rains.   
 
“Of Mice and Men,” is a fascinating tale written by John Steinbeck regarding migrant workers during the Great 
Depression.  We are in our own depression of sorts now, but the tale is Of Cotton Rats and Quail.  We forecasted 
the current quail decline in the December 6, 2017 e-Bulletin, as we documented plummeting chick production 
during 2017.  The 2018 reproductive season was another drastically negative year for chick production.  It is intui-
tive that the spring drought and July heat wave negatively affected chick production during 2018.  The influence 
of a Hispid cotton rat population crash during 2016 on quail chick production is not as intuitive.  Hispid Cotton 
rats (hereafter cotton rats) are rodents who inhabit the grasslands and brushlands of the Rolling Plains of Texas.  
Cotton rats are a major food source for predators, but their populations boom and bust just like bobwhite popu-
lations.  We have mentioned the link between cotton rats and quail in previous e-bulletins, but it is important to 
more thoroughly describe this relationship.  Until cotton rat populations increase, it is going to be difficult for 
bobwhite populations to recover. 
 
So, what is this link between cotton rat and quail popula-
tions, and what makes it so significant?  The link is ex-
plained by an ecological premise called the Alternative 
Prey Hypothesis (APH).  Simply put, the APH states that 
variation in the density of a primary prey species of gen-
eralist predators causes variation in the rate of predation 
on alternative prey species.  Predators are generalists 
when they eat a wide variety of prey.  Primary prey are a 
relatively large biomass source available in the ecosys-
tem and a comparatively accessible food source.  When 
primary prey are abundant, predators consume them at 
a high rate causing the predation rate of alternative prey 
species to be less.  When primary prey species are not 
abundant or are absent, the predation rate of alternative 
species is much greater, because predators are still pre-
sent and continue to consume the same amount of biomass by switching to alternative prey species.  In our sys-
tem, cotton rats are the primary prey species for a variety of avian, mammalian, and reptilian predators.  

A Hispid cotton rat consumes grain at feeders on the Circle A 
Ranch.  This article explains the relationship between cotton rats 
and the quail decline.  Photo by Rowdy White, Quail-Tech Biologist. 
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Unfortunately, bobwhites (adults, chicks, and eggs) are an alternative prey species.   Evidence of the APH interac-
tion between cotton rats and bobwhites is very strong.  Researchers (Drs. Bill Palmer and Theron Terhune) at Tall 
Timbers Research Station in Tallahassee, Florida recognized this relationship several years ago and have docu-
mented the influence of cotton rat abundance on bobwhite abundance (Figure 1).  When cotton rats decline, 
bobwhites follow suit shortly after because of the increased rate of predation, especially on nests and chicks. 
Bobwhites produce more chicks per hen when cotton rat abundance is greater. 
 

So how can the presence of cotton 
rats make such a difference.  The 
difference is the much greater availa-
bility of cotton rat biomass when pre-
sent as compared to bobwhite bio-
mass.  For instance, assuming a rela-
tively high density of a bird per acre, a 
185-gram body weight, and an opti-
mistic 2 nests produced per year (72 
grams per nest), bobwhites only offer 
predators 0.39 kilograms per acre of 
biomass to consume.  In contrast, 
cotton rats in Texas can have up to 9 
litters per year of up to 10 young per 
litter.  With females becoming sexual-
ly mature at only 40 days of age, they 
can become new mothers at only 68 
days of age.  This rapid rate of repro-
duction can allow cotton rats to reach 
very high density.  At a relatively aver-
age density of 24 rats per acre in Texas 
(Cameron et al. 1988) and an average 
body mass of 115 grams, cotton rats 

would provide predators 2.76 kilograms per acre of biomass to con-
sume.  At extremely high densities in Texas of as much as 200 rats per 
acre, cotton rats would provide 23 kilograms per acre of biomass to 
consume.  That’s almost 60 times more biomass than provided by bob-
whites.  Considering this large difference in the amount of biomass pro-
vided between cotton rats and bobwhites, it is easy to see how the pre-
dation rate of bobwhites can increase greatly when cotton rats are ab-
sent.  Further, because of their limited mobility, cotton rat home rang-
es limit them to stay within areas generally less than an acre.  What 
this all means is that at high cotton rat densities, predators are much 
more likely to find and consume a cotton rat as they search for food, 
lessening the likelihood of, or need for encountering bobwhites (Figure 
2). 
 
 
 
 

 
 
 
 

Figure 1 
This graph provided by Dr. Theron Terhune at Tall Timbers Research Station clearly 
shows the strong link between cotton rat and bobwhite populations.   

Figure 2 
This figure illustrates the concept that when 
cotton rat populations are dense, predators 
(avian, mammalian, and reptilian) are much 
more likely to find and consume rats, and less 
likely to find bobwhite adults, nests, and chicks.   



e
-b

u
lle

ti
n

  
F

ri
d

a
y
, 

1
5

 M
a

rc
h

 2
0

1
9

 
The 

Quail-Tech 
Alliance 

And, because of the high biomass of cotton rats available and their prolific reproductive output, predators can 
eat cotton rats over and over again before encountering bobwhites.  Whether it’s a hungry hawk flying overhead 
or a snake searching through the grassland, the presence of cotton rats spread across the landscape, lessens the 
rate of predation on bobwhite adults, nests, and chicks; almost like blockers on the football field. 
 
So what causes cotton rats to display such large variations in population 
density?  Like bobwhites, cotton rats are linked to food availability and 
consequently rainfall.  So, cotton rats, which are herbivores, will decline 
when food is limited during drought.  Disease, however, is believed to be 
the major factor that causes cotton rat populations to dramatically crash 
following their peak increases.  Cotton rats are carriers of a variety of 
pathogens including Hantavirus.  At high densities, cotton rats easily 
spread the disease because of increased contact with the many other 
rats in the population.  Additionally, at high densities rats become 
stressed which decreases rat disease resistance.  This combination of 
rapid disease spread, and decreased resistance is believed to be the fac-
tor which can wipe out cotton rat populations.  When the cotton rat bio-
mass is gone, predators now must rely on other food sources including 
bobwhites.  Consequently, with no “blockers” in the ecosystem, the pre-
dation rate of bobwhite adults, nests, and chicks increases dramatically 
(Figure 3). 
 
So, does this pattern fit what we have seen in the Rolling Plains of Texas 
over the past 3 to 4 years?  The answer is absolutely.  Demographic data 
from both cotton rats and bobwhites match this pattern.  Cotton rat populations peaked in the Rolling Plains of 
Texas during the winter of 2015 and the spring of 2016 (Figures 4 and 5).  This peak corresponded with very high 
bobwhite nest success and chick survival during the 2016 breeding season and a bobwhite population boom.  
Nest success in the Rolling Plains of Texas generally averages around 40%.  We measured nest success during the 
boom year of 2016 at 54%, 14% greater than the norm.  
Unfortunately, cotton rat populations crashed across the 
Rolling Plains of Texas during winter 2016.  Dr. Robert 
Bradley, a mammologist at Texas Tech University who 
studies small mammal populations, has documented this 
decline and a general absence of cotton rats in the eco-
system.  Where he once caught numerous cotton rats, 
Dr. Bradley’s traps have been coming up totally empty.  
Following this cotton rat decline, bobwhite nest success 
dropped to 29% during the 2017 reproductive season.  
This difference means that 50% fewer chicks were 
hatched during the 2017 reproductive season.  This 50% 
reduction occurred before chicks ever made it out of the 
egg.  Chick survival to 21 days-of-age also declined be-
tween years (23% during 2016, 9% during 2017).  

Figure 3 
This figure illustrates the concept that when 
cotton rat populations have crashed, predators 
(avian, mammalian, and reptilian) are much 
more likely to find and consume bobwhite 
adults, nests, and chicks, because the large 
biomass of rats is no longer present.  The pre-
dation rate of bobwhite adults, nests and chicks 
is much greater when rats have crashed. 

Figure 4. 
This photo clearly shows the cotton rat boom of the winter of 2015.  
There are 32 cotton rats under that single deer feeder!  Dr. Robert 
Bradley, a mammologist at Texas Tech University kindly provided 
this photograph.   
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It is easy to do the math and see why populations de-
clined.  During 2016, 1,000 hens (54% nest success, 12 
egg clutch, and 23% chick survival) produced 1,490 
chicks (or 1.5 chicks per hen) that survived to at least 21 
days-of-age; a growing population.  During 2017, 1,000 
hens (29% nest success, 12 egg clutch, and 9% chick sur-
vival) produced only 313 chicks (or 0.31 chicks per hen) 
that survived to at least 21 days-of-age; a declining pop-
ulation.  That is a 367% decrease in chick production in 
one year!  Nest success edged up slightly to 35% during 
2018, but chick survival to 21 days of age languished 
below 10%.  These numbers mean that 1,000 hens still 
only produced 420 chicks (or 0.42 chicks per hen) to 21 
days of age during the 2018 breeding season, but this 
breeding season was hampered by drought and high 
heat.  For populations to grow, of course, bobwhite hens 
must be doing more than just replacing themselves.  
Meanwhile predators are still present in the ecosystem, 
taking bobwhite adults, nests, and chicks.  
 

So, when will the rats come back?  My hope is that the flush of green growth that is currently present across 
most of the landscape of the Rolling Plains of Texas will spur cotton rat populations to rebound.  However, we 
need the predicted El Nino rains to show up this spring, to allow the increase of both cotton rats and bobwhites.  
In the meantime, I must reiterate the importance of maintaining your rangeland condition and implementing the 
supplemental feeding technique of broadcasting grain sorghum into the vegetation to increase survival of adult 
bobwhites through the wintering period (See e-bulletin of October 2, 2018).  Additionally, as you can see in Fig-
ure 4 and the photograph, cotton rats readily use grain.  So, when broadcasting grain for bobwhites you are also 
feeding your cotton rat populations which should aid their recovery as well.  Feeding cotton rats during drought 
and the summer reproductive season may be an important bobwhite management strategy.  We will be examin-
ing these relationships as we move forward with our research.  As always, we wish to thank the Burnett Founda-
tion and the Cross Timbers and Park Cities Chapters of the Quail Coalition who are funding our research concern-
ing chick survival and predator reduction.  Look for e-bulletins in the future that detail our efforts in these areas.   
 
Cameron, Guy N.; McClure, Polley A. 1988. Geographic variation in life history traits of the Hispid cotton rat 
(Sigmodon hispidus). In: Boyce, Mark S., ed. Evolution of life histories of mammals: theory and pattern. New Ha-
ven, CT: Yale University Press: 33-64.  

Figure 5 
This photo shows the same deer feeder during January 2016.  A 
bobcat is enjoying the large biomass of cotton rats that are easy 
pickings.  The bobcat does not need to hunt other prey, such as 
bobwhites.  Dr. Robert Bradley, a mammologist at Texas Tech 
University kindly provided this photograph.   


