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What’s Been Going On? 
 

By Brad Dabbert 
 
Things at the Quail-Tech Alliance are as busy as ever.  I again want to begin this 
newsletter by thanking our generous donors including The Burnett Foundation, 
The Park Cities Chapter of the Quail Coalition, The Hill Country Chapter of the 
Quail Coalition, The Cross Timbers Chapter of the Quail Coalition, Quail First, 
The Bromberg Foundation, and Mr. Bill Goddard.  Their generous support has 
allowed us to continue to expand our efforts to better understand how to increase 
quail population growth. (continued) 
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 If you pay any attention at all to bobwhite populations you know that the Rolling Plains of Texas has 
experienced a major population boom this year.  Reports are coming in from all corners of the region 
of many large size coveys in places they don’t normally appear.  From grassy fields in urban settings 
to the back lots of tree nurseries everybody is reporting a new quail covey.  We have completed 95% 
of our fall covey counts (over 250 points) and our counts reflect the reported boom.  Numbers of 
calling coveys on Quail-Tech Alliance anchor ranches have increased from a Fall 2014 mean of 4.7 
coveys per point to a Fall 2015 mean of 7 coveys per point.  This increase is a result of the cumulative 
effects of population growth and rainfall.  Significant rainfall during 2014 allowed the base population 
of bobwhites to expand and grow.  Substantial and timely rains in 2015 supported optimal nesting and 
brood rearing conditions yielding the populations we are now enjoying.  We recorded some of the 
highest nest and brood survival numbers that we have seen since 2010 (See Derek Wiley’s article in 
this issue). This outcome is the result of a combination of factors including rainfall, outstanding cover, 
and abundant alternative prey (rabbits, cotton rats, etc.).  In the last newsletter (QT 15.0) I presented a 
graph that showed the relationship between rainfall (average of 40 weather stations) and fall bobwhite 
covey counts on the 27 anchor ranches spread across several hundred miles of the Rolling Plains of 
Texas.  With another year of data (Fall 2015) I have expanded that graph to show you how bobwhite 
populations continue to track rainfall.  However, I added a line to the graph this time to show what 
supplemental feeding can do.  As you are aware, we have been conducting a supplemental feeding 
(sorghum broadcast into the habitat) study for the past several years on the 6666 Ranch.  This experi-
mental study has revealed that this method of supplemental feeding can increase survival from 10 to 
50% between October and April each year and also increase the reproductive output.  As you can see 
by the green line in Figure 1, the effects of this increased survival and reproduction have caused the 
populations on the 6666 Ranch to greatly outperform the average ranch in our system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This outcome is a result of the cumulative effects of increased winter adult survival and increased 
reproductive output resulting from the broadcasted supplemental feed.  Bobwhites on the 6666 
supplemental feed pasture (14,000 acres) did not decline as low as the average ranch during the 
drought of 2011.  Because the base population of the 6666 supplemental feed pasture was sustained 
during the drought of 2011, it was able to more quickly exploit the improved rainfall conditions of 2012, 
2013, and 2014. (continued) 

Figure 1. Relationship between the average fall covey count on 27 Quail-Tech Alliance anchor 
ranches (black line) and the fall covey count on the 6666 Ranch Supplemental feed pasture 
(green line) as compared to average annual precipitation (black line) recorded at 40 mesonet 

stations scattered across the Rolling Plains of Texas. 



 And, even in the boom year of 2015, the supplemental 
feed populations on the 6666 Ranch are higher than the 
average counts of our anchor ranches.  The average 
covey count this year on the 6666 supplemental feed 
pasture is 13.3 coveys per point.  This value equates to 
about 1.7 birds per acre.  Hunts on the 6666 Ranch this 
year have averaged 8 coveys flushed per hour.  There 
are likely some locations in Texas that will duplicate these 
numbers this year because of the perfect storm of condi-
tions that built a boom year.  But, if you look at the graph 
you will see that while most have waited until this year for 
a boom, the supplemental feed pasture on the 6666 
Ranch has enjoyed a 10 covey per point, or more, 
average since 2012.  It is very important to point out that 

broadcasting supplemental feed is not a substitute for proper habitat management.  Birds must have 
the suitable cover or broadcast supplemental feeding will be useless.  But, we are very proud of the 
fact that we have developed a technique that sustains quail populations and benefits them in both 
good and bad rainfall years. 
 
So what’s next?  Our supplemental feeding research is coming to an end in one context and just 
beginning in another.  We have completed our studies concerning broadcasting sorghum and have 
proven its benefits.  However, there are periods in the life of bobwhites (i.e. molting, egg laying) when 
a more nutritious food would be beneficial.  Consequently we are currently field testing a nutrient-
supplemented feed pellet that is broadcast into the field with sorghum to improve the overall protein 
and micronutrient level of the diet that bobwhites consume.  This water resistant feed pellet will boost 
their overall nutrition status and should aid various important physiological functions such as immune 
function and molt (See Drew Arnold’s article in this issue).  I have already announced our predator 
management study that will start on the 6666 Ranch during January 2016 (See QT 15.0).  Predator 
management is a technique proven to work in the southeast when predator populations are relatively 
dense compared to bobwhite populations.  I outlined the science behind this study in the last newslet-
ter.  I believe we can increase quail nest success and chick survival.  A major objective of this study 
will be to also understand the relationship between egg-eating mammalian predator density and 
bobwhite nest success.  Measuring predator management across all of our anchor ranches will be a 
major emphasis over the coming years.  It is important that we not get stuck in the laboratory, but 
carefully monitor what populations are doing in the field. 
 
I am very proud to announce that the Quail-Tech 
Alliance has hired Mr. Matt McEwen to coordinate 
the myriad of activities that is Quail-Tech.  Matt, 
who holds a Master’s Degree in Range Science, 
has written an article for this newsletter describing 
the effort it takes to complete our fall covey 
counts.  There are updates in this issue on many 
ongoing efforts including sympatric bobwhite and 
scaled quail project, two articles about the conclu-
sion of our supplemental feeding study, our 
ongoing efforts to understand bobwhite genetics, 
and exciting efforts to evaluate bobwhite immune 
function in both controlled laboratory studies and 
the field.  Additionally Dr. Ron Sosebee has 2 
timely articles about how we can better stay on 
top of the ever changing weather and habitat 
conditions. Stay tuned, we will be announcing 
some exciting new projects later this winter.  I 
hope you enjoy this issue of the newsletter and 
have a blessed Christmas and New Year!   

Hunters on the Mill Iron Ranch in Collingsworth County 
enjoy good dog work and the pursuit of an early season 

covey.  Photo by Don Allred. 

A coyote sniffs a scent tablet at a scent station on a Quail-Tech 
Alliance Anchor Ranch.  We will be conducting many scent station 
surveys on our anchor ranches in the next year as an effort to un-
derstand the relationship between predator population density and 

quail populations. 



Project Update: 

Supplemental Feeding on the 6666 Ranch - Reproductive 

Success! 
 

By Derek Wiley and Brad Dabbert 
 
Another breeding season for bobwhites has come 
to a close throughout the Rolling Plains of Texas.  
Spring rainfall led to excellent conditions for 
bobwhites across the state.  With two consecutive 
years of good vegetative production and in 
conjunction with our supplemental feeding (see 
previous Quail Tech newsletters for specifics) 
have resulted in a quail population “boom” on the 
6666 Ranch.  Last fall was the first year the 6666 
Ranch had hunted since 2010 and the hunts were 
very successful.  This year looks to improve over 
last year.  
 
This nesting season we recorded 78 total nests.  Our first nest was initiated on April 13th and the last 
nest was initiated on August 5th.   We did not have as many nests as last year due to higher initial 
brood success.  Hens did not need as many attempts to raise a brood.  The nest success rate was 
59% (46 of 78 were successful).  Average nest success is usually 35%.  Excellent herbaceous cover 
likely lead to this nest success.  Successful broods resulted from 26 of the 46 successful nests.  
Broods were considered successful when the chicks lived for 3 weeks post hatch.  Twenty-five of the 
unsuccessful nests were depredated, 5 were abandoned, and 2 hens died while incubating their 
nests.  Nest predators were identified by evidence left at the nesting site to be primarily mammals and 
snakes. 

 
The hatch rate for all nests was 94%.  Nest 
success among treatments was very similar, 63% 
for full feed, 58% for half feed, and 60% for control 
nests.  Hatch rates were also very similar across 
treatments, 96% for full feed, 94% for half feed, 
and 93% for control nests.  Average clutch size 
this year was 16 eggs per nest.  This clutch size is 
slightly higher than the usual 12 eggs in an 
average year.  Generally as hens wait later in the 
year to nest, clutch sizes decrease.  This year with 
high brood success, fewer nests were laid later in 
the breeding season.  However, some coveys 
have been seen this fall with chicks approximately 
5 weeks old.  This indicates some breeding 
activity carried on late into the season. Fall 
recruitment appears to have been high once 
again, which should lead to an excellent breeding 
population base for next year’s nesting season. 
(continued) 

 

This snake had just finished eating eggs out of a bobwhite nest. 

One of our successful nests on the 6666 ranch utilizing the abun-
dant vegetative growth from this year. 



Twelve different vegetation species were 
utilized this year as primary nesting 
substrates.  Listing them from most utilized 
to least they are little bluestem, sideoats 
grama, silver bluestem, fall witchgrass, 
sand dropseed, galleta grass, perennial 
threeawn, alkali sacaton, blue grama, hairy 
grama, slender tridens, and curly mes-
quite.  The top three grasses listed ac-
counted for 56% of total nests or 44 nests.  
This data seems to indicate that these 
grasses are extremely important for 
reproduction.  The success rates of nests 
in these grasses is also high due to the 
excellent concealment that they provide. 
 
This was the final field season for this project.  I am currently working on statistical analysis for com-

parison between all the treatments to discover just how much the feeding treatments helped reproduc-

tion over the last two breeding seasons.  I would like to thank the 6666 Ranch for allowing me to live 

and work on the ranch while I was doing my research. 

 

Successful brood feeding in road.  

Weather Predictions for Fall and Winter 
 

By Dr. Ron Sosebee 
 
I recently read weather reports from two climatologists and they are predicting the same weather 
patterns for fall and winter.  Both are predicting el Nino to continue into and throughout the fall and 
winter months.  In fact, one of the reports suggested that el Nino will be the strongest in 100 years.  
Both are suggesting that there is a good chance of it continuing through the spring. 
 
If this comes to fruition, we can expect to have another weed year this winter and next spring.  If you 
have a good grass cover as a result of the wet year so far in 2015, then you might want to begin 
planning to create some bare ground areas through disking that will enhance weed plants to germi-
nate and become established this fall.  If you want specific plants in those ‘denuded’ areas, then you 
can plant the species of choice.  However, if you choose to not sow any plants, you will have a weed 
crop anyway. 
 
If you don’t have much grass due to the effects of drought coming into 2015, you might already have a 
weed crop, more than you want.  If this is the case, you might want to consider controlling your weeds 
in some strategic pattern to enhance grass production and, yet, allow for weeds to grow where they 
are now.  Annual broomweed has been extremely abundant in many areas this year.  It will be germi-
nating this fall and winter and be equally abundant next year if the weather predictions hold true.  If 
you want to create some pattern in your broomweed stand, then you might consider strategically 
spraying (in whatever manner meets your management objectives) your pasture early next spring (late 
February or early March, not later than mid March). 
 
The earlier that you plan your habitat for next spring and the earlier that you implement your plan, the 

more diversity you can create in your habitat, including your weed crop. 



 Movements of a Scaled Quail Hen in Response to 
Prescribed Fire Treatments on the XL Ranch 
 
By Thomas Warren and Brad Dabbert 
 
We have been monitoring bobwhite and 
scaled quail survival, movements and 
reproductive success on the XL and Kritser 
ranches for the past three years.  As 
mentioned in the summer newsletter 
update, we were fortunate to help the XL 
Ranch conduct a 6,000 acre prescribed 
burn in March. The end goal for this fire is 
to control plains pricklypear (Opuntia 
polycantha) abundance. Due to advance-
ments in GPS technology, transmitters are 
now being produced that are small enough 
to attach to quail yet still maintain a high 
degree of accuracy. Prior to burning, we 
attempted to capture bobwhites and scaled 
quail within and along the perimeter to affix 
gps transmitters and monitor fine-scale 
movements around the fire event. Unfortu-
nately, due to short battery life on the 
transmitters the window for placing trans-
mitters is very short and warm tempera-
tures made trapping difficult in the days leading up to planned ignition. In the end a single scaled quail 
hen was captured and marked on the evening of March 11 and movement recorded around the 

prescribed burn on March 12. Figure 1 shows the hens 
movements recorded every 30 minutes. Green dots 
specify locations from evening of March 11 through 
sunset on March 12; blue dots denote recorded locations 
from sunset March 12 through sunset March 13; finally 
yellow dots represent locations recorded from sunset 
March 13 until afternoon on March 14. 
 
Interestingly the hen remained within the burn zone 

before, during, and after the fire. Figure 2 demonstrates 

the patchiness of the burned vegetation which probably 

provided the necessary cover. This particular area of the 

site was burned using a flanking fire which produces a 

slow moving, low intensity flame front that allowed for the 

patches of vegetation to escape the flame. These re-

corded locations show even in the immediate presence of 

fire, this hen chose short movements over whole-scale 

evacuation, perhaps suggesting some benefit to remain-

ing in a recently burned area – whether easy access to 

food sources or simply familiarity with the home range.  

This monitoring effort shows what we can do with the new 

GPS-equipped radiotransmitters to examine fine scale 

movements of quail.   

Figure 1. Recorded locations of a female scaled quail around a prescribed fire 

event. 

Figure 2. Smoldering effects of a recent prescribed burn. 
Notice the patchiness of cover remain after the flame 

front passed. 

Figure 3. Scorched pricklypear mottes standing after the 

head fire. 



Ranch Planning Assistance Provided by NRCS 
 
By Ronald E. Sosebee 
 
The NRCS provides a specialized service to ranchers and landowners via the Grazing Land Coalition (GLC, 
formerly the GLCI) Grazinglands Specialist. The Grazing Land Conservation Initiative (GLCI) was begun 
because the amount of technical assistance to ranchers and landowners had been significantly reduced over the 
years between the 1970 and the 1990s.  The local NRCS offices did not have sufficient personnel to keep up 
with the demanding workload of administering a host of government programs and providing significant technical 
assistance to individual landowners.  Therefore, essentially all of the animal producer groups in the US banded 
together to form GLCI to lobby Congress to provide more ‘on-the-ground’ technical assistance to farmers, 
ranchers, and landowners.  They were successful in their lobby efforts.  So, the GLC was begun in 1991 and 
originally authorized by the legislature, but not funded separately within the USDA-NRCS budget.  The funds 
provided to each state to support the GLCI were reallocated from funds already in the NRCS budget.  The 
discretion was then left to each State Conservationist to fund GLCI within his or her state however they best 
determined the money should be spent. 
 
It took a couple of administration changes in Texas before GLCI began to assign Rangeland or Grazingland 
Management Specialists to the task of providing the assistance to landowners authorized by Congress.  How-
ever, today Texas has ten regions across the State with specific GLC – Grazinglands Specialists whose primary 
responsibility is to provide the technical assistance to landowners for which GLCI was authorized.  Texas is 
currently the envy of all other states because of the GLC organization in Texas and the people that have been 
assigned as Grazinglands Specialists within each of the ten regions.  This is a decision of the State Conserva-
tionist who has been very supportive of these efforts. 
 
The primary responsibility of each of these Grazinglands Specialists is to work directly with landowners, at the 
landowner’s request, to provide this technical assistance.  The Grazinglands Specialists work with the landowner 
and can spend weeks developing very detailed resource inventory reports that includes the following informa-
tion: 
 

 GPS boundary fences, internal cross fences, roads 

 Watering facilities, creeks and rivers, soils, vegetation, topographic features of the ranch 

 Barns, headquarters buildings 

 Ecological sites (formerly range sites), potential production by ecological sites 

 Current level of production (clipping data),  

 Wildlife habitat for the different species of wildlife on the ranch 

 Determination of grazeable acres and recommended stocking rates for livestock 

 Prescribed grazing management plans, a drought management plan 

 Permanent photo points for long-term monitoring purposes 

 Any management considerations (such as brush and weed control, and habitat development, etc.) that 
should improve the ranch to meet the owner’s management objectives. 

 
The conservation plan map and information included in the Grazingland Specialist’s report is second to none 
and is an extremely valuable tool in making management decisions to operate one’s ranch. 
The GLC – Grazing Lands Specialists for Texas include the following Rangeland Management Specialists, who 
are among the best range persons in the State, their territories and their addresses: 
 

 High Plains, Clint Rollins, USDA-NRCS Service Center, 6565 W. Amarillo Blvd., STE-A, Amarillo, TX, phone: 
806-468-8600 ext. 112; 

 Rolling Plains, Matt Coffman, USDA-NRCS Service Center, 5309 Big Spring Hwy., Snyder, TX 79549, 
phone: 325-573-6317 ext. 3; 

 Concho Valley, Grant Teplicek, USDA-NRCS Service Center, 3514 Devonian Dr. Harte, San Angelo 76901 
phone:325-655-3521 ext. 3; 

 Edwards Plateau, Kason Haby, USDA-NRCS Service Center, 257 State Hwy. 173 N, Hondo, TX, phone: 
830-426-2521; and 

 Cross Timbers, Kevin Derzapf, USDA-NRCS, 532 Santa Fe Dr., Weatherford, TX, phone: 817-594-2865. 
 

Please feel free to call the person nearest to your ranch for assistance.  Their services are free.  And, you will be 

most happy with the product they will provide you when their inventory and survey are complete. 

 



Project Update: 

Supplemental Feeding on the 6666 Ranch - 

Bobwhite Survival 
 

By John Mclaughlin and Brad Dabbert 
 
For many, the 12th of October held no particular significance, but for Quail-Tech it marked the conclu-
sion of our second, two-year supplemental feeding trial out at the 6666 Ranch. After four years of 
trapping, tracking, feeding, and monitoring nearly 1,000 quail, we are confident that our broadcast 
feeding technique is a proven method for success. The information we were able to obtain as a result 
of our partnership with the Four Sixes has led to, what we would consider, a significant change in the 
way that land and wildlife administrators can manage for quail. For background and more specifics on 
our project, feeding rates and our initial trapping efforts, please refer to our “Winter 2014/2015” and 
our “Spring 2015” newsletters. 
 
In both years we observed that the over-winter survival rates of quail were markedly improved on our 
feed versus our control (no feed) sites; in year one we observed a nearly 40% improvement in survival 
rates on feed units and in year two, a 10% improvement (Figure 1). While the average winter tempera-
tures from year one to year two did not differ greatly, 45o and 48o, respectively, we attribute the large 
difference in winter survival rates in year one directly to extended “snap” cold periods and winter 
snowfall. During 2014 we had 14.9 inches of snow fall, 12.5 during a seven day period in February. 
Comparatively, in year two we had only 6.3 inches of snowfall, 3.6 coming in February. Through 
periods of weather stress quail are pushed to the limit in terms of both regulating body temperature 
and their ability to forage effectively. Year one presented unique challenges and highlighted the 
importance of sustained feeding before, during, and after these events. 

 
(continued) 

 

Figure 1. Over-winter (October-March) survival rates of northern bobwhites on three different feed units on the 6666 Ranch, Guthrie, TX, 

2014-2015. 



In our “Spring 2015” newsletter we 
touched upon how smaller ranching 
operations (e.g. 1,000 acres) could imple-
ment our feeding program. We estimated 
that to feed a 1,000 acre pasture it would 
cost roughly $1,250 per year (using the 
suggested 75 lbs/0.5 mile), outside of fuel 
and equipment cost; feed for larger pas-
tures is spread via a Trip Hop Range 
Cattle Feeder, pulled behind a truck.  
However, in view of recent conversations 
with local landowners we wanted to give 
advice on how even smaller landowners 
(e.g. 100 acres) could set up a supplemen-
tal feeding program in terms of both 
methods and rates.  We understand 
resources are often limited and budgeting 
is a concern. Our first recommendation to 
any smaller operation would be to buy an 
ATV and a feed spreader to put on the 

back.  We would recommend buying a 12.5 gallon, 100 lb capacity feed spreader with a 12V motor 
(~$150-250) to put on the back. The spreader is used to broadcast the feed directly into the habitat.  In 
this case when using an ATV and small capacity spreader you should create feeding trails by driving 
directly through the habitat (Figure 2).  Feeding trails should meander through a space and intersect 
woody cover as much as possible.  We found that the average home range size for quail on our 
feeding areas was ~47 hectares, just over 100 acres. Based on this, we recommend that only one 
road is needed for every 100 acres, averaging ~0.5 miles long. Branches of the road should be 300 
yards apart.  The rate of spread for each feeder will be different but on a half mile road, ¾ of the feed 
should be expelled. This feeding, at a rate of 75 lbs/pasture, bi-weekly, should come to ~1,800 lbs per 
year. Based on the average sorghum price per ton over the past five years, a smaller landowner can 
expect to pay ~$232/ton. Whether the sorghum is bought in bulk or not, and how it is stored, is de-
pendent upon available resources.  We estimate that to feed a 100 acre pasture with grain sorghum 
would cost ~$200/year, outside of other expenses.  This feeding approach will allow even small 
landholders to try broadcast supplemental feeding for quail. 

 

Figure 2:  Feed can be spread on a small scale using a 12-volt ATV mounted 

spreader.  You should drive directly through habitat feeding in this manner. 



 “Hoyee” 
 
By Matthew C. McEwen 
 
I joined Quail-Tech mid-September and hit the ground running with our Northern bobwhite fall covey 
call counts by mid-October. For those unfamiliar with quail call counts, we implement a time-tested 
technique for obtaining a relative abundance for bobwhite and scaled quail in the Texas Panhandle 
region.  To determine the abundance of quail in an area we conduct the counts annually to listen to 
the bobwhite covey calls in the early hours of fall/winter months. You can see the trend of quail 
populations over time when we conduct counts on the same location year after year (See the figure in 
the first article). Bobwhites begin their morning at or just before dawn with the covey “hoyee” call.  It is 
this call that we listen for to try to estimate the number of “coveys” located in each area. 
 
The logistics of conducting the fall bobwhite covey call counts are unique and challenging. There is 
the dance of coordinating volunteers, technicians, and graduate student’s schedules along with the 
availability of ranch access, as not to interfere with daily or seasonal operations.  Let’s not forget about 
dealing with the ever-changing weather of the Rolling Plains. Then there is the challenge of getting up 
at 4 a.m., finding your way with a GPS in the dark, and then standing there for an hour enduring the 
cold. 
 
This year appears to be a 
blessing for quail popula-
tions across the region, 
thanks to the abundant 
moisture during 2015, which 
produced favorable habitat 
conditions. Any range 
improvements that may 
have been implemented 
most likely benefited as 
well.  As I write this, we are 
wrapping up the call counts 
and would like to thank our 
Anchor Ranches for their 
cooperation in this en-
deavor. We are hearing an 
abundance of coveys on 
average and wish everyone 
a bountiful harvest this 
season. 
 
If you haven’t had the 
pleasure of conducting a fall covey call count, I recommend it. There is truly something special about 
getting to your listening point on a “bluebird morning”, staring at the Milky Way, and then hearing the 
silence of the darkness interrupted by the rolling sound wave of bobwhites producing their “hoyee” call 
in the early dawn hours. For those of us who know years like 2011 will never be far enough removed, 
let us be thankful for this year and hope the quail continue to increase.  Personally, I am thankful for 
the opportunity to work with such a meaningful team of quail conservationists and look forward to what 
the future may hold. 

On point at a permanent call count station. 



 
Using Cutting Edge Genetics to Assess Bobwhite 
Quail Disease Resistance 
 
By Byron Buckley, M.S. and Brad Dabbert, Ph.D. 
 
Since the Quail-Tech Alliance was initiated in 2010 a part of our 
efforts to benefit our Anchor Ranches has been to assess 
population abundance and health of the birds.  To assess 
bobwhite and scaled quail population health we collected (and 
continue to) blood samples from each bird we capture before 
releasing the quail back into the wild .  It is with these blood 
samples that we are able to evaluate exposure to diseases 
such as West Nile virus and Newcastle’s disease.  We have 
also used blood samples to examine the quail’s make-up 
genetically.  When we evaluate quail genetics we can search 
for changes within or between different populations (to see if 
there is geographic isolation; i.e. are there physical barriers 
which the quail cannot pass or limit large scale movements) by 
measuring the amount of genetic variation that is present.  We 
can also examine if events such as drought which cause 
populations to dwindle negatively affect genetic diversity.  So 
far we have noted a relatively high level of genetic diversity 
within quail populations in the Rolling Plains of Texas. 
 
Our newest endeavor in the realm of genetic analysis will be to 
assess a specific area of the quail genome called the major 
histocompatibility complex (MHC).  MHC genes code for 
proteins on the surface of cells that govern their ability to mount an immune response to specific diseases.  MHC 
has been examined for several decades in small mammals (rodents) and various avian species (domestic 
chickens, passerines, and a few Galliforms).  By examining MHC genes in bobwhite and scaled quail, we hope 
to determine if there is a relationship between the gene diversity (how closely the quail population genes are to 
one another or how different they are among the populations) and survival.  It has been hypothesized that high 
levels of polymorphism (high diversity within a population) of MHC molecules in animals is a type of molecular 
arms race with new pathogens (virus and disease) that seem to be appearing.  So it is our hope to examine 
MHC levels from the quail in the Rolling Plains of Texas to assess if there is a “molecular arms race” occurring 
due to some pathogens in the wild.  When we use the term “molecular arms race” it is in reference to the fast 
paced adaptive molecular changes between an animal and a virus or bacteria. 

 
When MHC genetic levels were measured in jungle fowl (a 

Southeast Asian bird similar to our domestic chickens) during 

an avian flu epidemic it was found that populations with a wide 

diversity in MHC levels had 100% survival.  It is with these tests 

that we hope to determine if certain areas of the Rolling Plains 

are more susceptible to disease outbreaks when compared to 

other areas in Texas.  We also hope to examine samples from 

each of our Anchor Ranches for a wide ranging analysis.  

Currently we have approximately 2500 samples to run and we 

will be in the lab for some time running these samples.  We 

look forward to bringing you updates on this new and exciting 

project.  We hope to answer some of the disease questions that 

are floating around the Rolling Plains of Texas. 

These are northern bobwhite quail that we trapped on 

one of many Quail Tech Anchor Ranches.  Each quail 

was removed from the trap and placed in a cotton bag to 

await banding and sample collection.  Birds are released 

into the wild when the process is completed.  

This is a typical mortality sight of a bobwhite we find when 

looking for a depredated bobwhite.  Even though we track 

the quail almost daily the carcass is often found by addi-

tional predators before researchers can retrieve a whole 

body. 



Update Concerning Our Evaluations of 

Bobwhite Immune Function 
 

By Drew Arnold and Brad Dabbert 
 
We have not updated you concerning our progress in evaluating quail immune function in quite some 
time.  But before an update, let’s recall the purpose for our effort to evaluate the immune function of 
quail.  Diseases have been hypothesized to play a role in quail population declines spawning signifi-
cant efforts to identify, track, and treat for pathogens (i.e., viral, bacterial, and/or fungal infections) that 
quail may be exposed to in the wild.  We believe it is just as important to understand how environ-
mental stressors and life history events affect the quail immune system since this is the body system 
that naturally defends against pathogens.  The immune system is composed of two major branches 
called innate immunity and adaptive immunity.  Innate immunity acts in non-specific fashion and is 
composed primarily of white blood cells and antibacterial proteins that attack invading pathogens.  
Adaptive immunity is a molecular system that recognizes and responds to specific pathogens. This 
response is primarily in the form of antibodies that bind to pathogens. This binding action generally 
causes a pathogen’s damaging effects to be limited and makes them easier for the innate immune 
system to kill.  When the immune system is compromised, animals are more vulnerable to pathogens 
that exist in the natural environment.  We are all familiar with the effects of malnourishment and stress 
on the human immune system.  These factors have the same effects on the immune system of birds.  
A cursory examination of the poultry science literature reveals a strong emphasis on examining the 
influence of nutrient supplementation, housing, and life history events (molt, egg laying, etc.) on the 
immune function of chickens and turkeys.  The effects of these same factors on the immune system of 
wild quail are largely unknown.  This lack of knowledge on quail immune functions is largely due to is 
the high cost and difficult in running the samples.  Immune assays for wild birds require the same type 
of chemicals, laboratory equipment, and development time as those for livestock and humans.  
Nevertheless, thanks to our terrific funding support and significant hard work, we are making progress.      
 
For the past year we have made tremendous strides in updating our lab in its new location and the 
development of numerous immune assays to better understand the immune function of bobwhites.  
The immune system is complex and different assays are needed to evaluate the innate and adaptive 
branches of the system.  We are currently measuring 
adaptive immune function using a skin response test, 
much like an allergy reaction test (Figure 1).  This assay 
entails the injection of a plant extract (similar to an allergy 
skin test) that stimulates the proliferation of lymphocytes 
and phagocytes, important cellular components of the cell 
mediated immune system, at the site of injection in the 
skin  of the right wing.  The magnitude of the bird’s skin 
reaction to this injection is measured using calipers and 
used as a measure of adaptive immune function.  We 
have also optimized one of our more important measures 
of immune function.  As we previously mentioned, anti-
bodies are one of the primary tools of the adaptive 
immune system in fighting infections.  When the immune 
system encounters a pathogen the humoral branch of the 
immune system uses a system of chemical and cellular 
pathways to fight the infection and subsequently builds a 
memory of the infection.  This memory functions as a 
safeguard of sorts for future encounters with previously 
encountered pathogens. (continued) 

 

Figure 1.  Researchers use digital calipers to measure a 
male bobwhite’s skin response to exposure to a plant 
extract.  Like a skin allergy test, the magnitude of the 
reaction indicates the strength of the bird’s immune func-
tion. 



The memory allows the immune system to quickly mobilize other important aspects of the immune 
system, providing a faster response and thus more efficient function of the immune system.  The most 
important circulating antibody found in avian species is immunoglobulin Y (IgY).  Measurement of this 
antibody can indicate prior exposure to pathogens as well as a healthy and functioning immune 
system.  IgY is measured via an immune assay known as an enzyme linked immunosorbent assay or 
ELISA for short.  We have optimized this assay for use with bobwhites and are quite excited to gather 
the resulting data as there are few studies that have measured total circulating antibodies within the 
bobwhite immune system (Figures 2 and 3).  We are using standard white blood cell counts and our 
serum bacterial killing assay (see previous newsletters) to measure the competence of the innate 
immune system in quail.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The poultry literature is full of studies concerning increasing the immune function of chickens and 
turkeys using nutrient supplementation, but these approaches have not been used with wild quail.  In 
order to better understand the role of diet in a healthy immune system we performed a series of feed 
trials in a controlled environment, to reduce bias of environmental conditions, feeding bobwhites diets 
containing varying levels of nutritional quality and important micronutrients, minerals, and antioxidants 
vital to immune function.  The supplemented diets were compared to a simulated natural diet contain-
ing seeds and insect matter. These trials lasted for 4 weeks.  We used our suite of immune system 
assays to evaluate the influence of these nutrients on bobwhite immune function.  Analysis of samples 
is ongoing and we look forward to reporting the results to you in the near future.  The resulting data 
from the ELISA in conjunction with data gathered from other ongoing assays, environmental and 
morphometric data will help our team here at the Quail-Tech Alliance paint a clearer picture of the 
bobwhite and its overall ecology.   

 

Figure 2.  Drew Arnold transfers bobwhite serum samples 
from storage tubes into the wells of a microplate in prepa-
ration for an ELISA test to quantify immunoglobulin con-
centrations. 

Figure 3.  An ELISA plate set up for optimizing the con-
centrations of serum and other reagents used in the as-
say.  The blue color indicates the presence of bobwhite 
antibodies.  The darker the color the higher the concen-
tration of antibodies.   


