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ATHENS, Ga. — Ongoing studies 
to find ways of managing Salmonella 
Heidelberg loads in poultry litter have 
suggested that downtime is key to 
reducing the pathogen’s rates.

“We’ve been doing studies where 
we take litter from different down-
times, and we found that after 2 weeks 

of downtime, we see more than a 
2-log reduction,” Ade Oladeinde, a re-
search microbiologist with the USDA, 
told Poultry Health Today.

Used litter is less likely to carry 
antibiotic-resistant Salmonella, as 
well. “We’ve done a study where we 
raised some birds on used litter, and 

we raised some birds on fresh pine 
shavings,” he said.

“Overall, the abundance of Sal-
monella is about equal, but when you 
start looking at the amount that carries 
antibiotic resistance, in the fresh litter 
we found about 50-percent carrying 
antibiotic resistance.

“When we look at the used lit-
ter, we found less than 3 percent of 
the Salmonella acquiring antibiotic 
resistance.

“The definite answer is that, in the 

USDA researcher says let litter rest two weeks
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STARKVILLE, Miss.  —  Starter 
feed of larger particles consumed by 
young chicks is associated with better 
performance during the lifetime of 
broiler birds, according to a study con-
ducted at Mississippi State University.

Previous research has shown that if 
broiler chicks get off to a good start, 
they ultimately yield a better economic 
return. 

However, there has been little 
research on feed form in the starter 
phase.

The focus has been on improving 
the nutrient content of feed, as well as 
on feed form for the latter stages of 
broiler production, because of the high 
levels of feed intake in the later phases 
of growth, Kelley Wamsley, associate 
professor of poultry nutrition, Missis-
sippi State University.

In a previous study, Wamsley 
and colleagues compared 1,000- 
to 1,200-micron average particle 
size in starter feed. The feed was 
then changed to either 50-percent or 
80-percent pellets through an entire 
grow-out.

The study results piqued the re-
searchers’ interest in the starter phase, 
as they noted that the feed that chicks 
consumed early-on affected overall 
performance.

This led to another study where 
they evaluated the particle sizes that 
birds from 0 to 7 days of age, and from 
0 to 18 days of age, were selecting 
when fed varying average-crumble 
particle sizes and varying pellet qual-
ities.

The study used a series of eight 
sieves to get a good range of particle 

sizes, Wamsley said.
Birds consuming the larger particle 

sizes performed better after 56 days, 
compared to those that ate smaller 
particles, demonstrating that what 
chicks are fed in the beginning really 
does matter, she added. 

In a comparison of two bird strains 
— although there was a strain dif-
ference in starter-feed particle sizes 

consumed — overall, chicks of both 
strains went after larger-sized parti-
cles.

She cautioned, however, that in 
the first day or two, chicks need to be 
eased into eating larger particle sizes, 
with a good balance and distribution of 
the particle sizes being fed at the start. 

This means focusing less atten-
tion on “average feed-particle size,” 

Wamsley said.
The fact that chicks need a larger 

particle size may have further impli-
cations, she added.

If feed mills don’t need to crumble 
as much feed as before, it could help 
with the mill’s throughput and reduce 
electrical costs — which could have 
big economic implications in the long 
run.

Birds consuming the larger particle sizes in starter feed performed better after 56 days, compared to those that ate smaller 
particles, according to a Mississippi State University study.
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In July, the guest speaker for the 
Grower Lunch Breaks was Isaac Sin-
gletary with Munters Corporation. 

He is an expert in cool cell pad 
maintenance, and he offered a lot 
of good information for keeping the 
cool cell pads working properly. 

This article is a summary of his 
presentation. 

There are two main reasons that 
cause cool cell pads fail and become 
less effective. 

The first way in which they fail is 
they get soft, become less secure and 
begin to fall away from the house. 

This is related to water pH. If the 
water pH is greater than 9 or less 
than 6 it can have a negative impact 
on the integrity of the pad. 

The second reason in which cool 
pads become less effective is they 
can get plugged up with dirt, scale 
and debris. 

This cause of cool pad failure is 
not as noticeable as it is gradual and 
it happens over time. Obstructed 
pads effect chicken house static pres-
sure, house temperature, fan velocity 
and bird comfort. 

When cool pads become less 
effective it can decrease the air flow 
in the house and increase operating 
cost of the fans.

House static pressure can de-
crease any time air turns, as the air 
crosses the pad, when the house 
transitions to tunnel or when air 
encounters an obstruction such as 
a brood curtain. Static pressure 
decreases in the chicken house are 
additive. 

This means the fans ability to 
move air is impacted by everything 
happening ahead of it. 

When cool cell pads are clogged 
with dirt and debris, the air in the 
pad moves faster, however when the 
air exits the pad the air speed drops 
which causes the static pressure to 
drop. 

This is analogous to water flow-
ing in a water hose. 

When there are no turns or kinks 
in the hose, the water flow is opti-
mal. 

However, when the hose is kinked 
the water flow decreases. 

Using the information from the 
University of Georgia that discusses 
air speed and static pressure, it il-
lustrates how keeping cool cell pads 
clean is important to maintaining air 
speed and house static pressure. 

For example, with a new cool pad, 
the speed of the air moving through 
the house is 800 feet per minute with 
a static pressure of 0.18. 

However when a cool cell pad is 
dirty and clogged, air speed can drop 
to 670 feet per minute and house 

static pressure increases to 0.25. 
As a result, as static pressure in 

the house increases the performance 
of the fans will decrease. 

When the air velocity drops in a 
house, it can impact the wind chill 
effect on the birds. 

When the air speed drops from 
800 feet per minute to 670 feet per 
minute, the wind chill effect in-
creases from minus-21 degrees to 
minus-15 degrees. 

Therefore, the bird effective tem-
perature can be negatively impacted 
due to the decrease in wind speed. 

Routine maintenance is import-
ant to maintain the integrity of the 
cool cell pad, and prevent cool cell 
damage.

 If the quality of the water being 
used is good then very little mainte-
nance is required. 

However, with poor water quali-
ty — such as high or low pH or high 
water mineral content — the more 
important preventive maintenance 
becomes. 

In order to prevent scale buildup 
or the impact of a high or low pH, it 
is recommended to maintain some 
type of water bleed-off when the 
pump is on to maintain clean water. 

It is recommended to bleed-off 
1 gallon water/hour/linear foot of 
system. 

If that is not possible, the reser-
voir tank should be dumped at least 
one time per week. 

It is important to remember that 
only pure water is evaporated which 
leaves behind minerals which can 

build up over time and lead to scale 
formation. 

Another practice to consider to 
reduce the formation of scale is to 
reduce the on-off cycle of the water 
on the pad. 

Each time the pad dries, any min-
erals in the water will be left on the 
pad and do not necessary come off 
when the pad comes back on again. 

When the on-off cycles are 
reduced, the rate at which minerals 
build up on the pad will also reduce. 

Also the water flow over the pad 
should be about 0.75 gallons per 
minute/linear foot of pad. 

This much water is needed to pre-
vent streaking (or dry areas) on the 
pad. It is also recommended to flush 
the header pipes on a routine weekly 
or monthly basis. 

Algae build up on the pads can be 
controlled by drying the system out 
at least one time per day. 

Also preventing excessive dust on 
the pad and shading the system can 
help control algae. 

If needed, a recommended prod-
uct for cool cell pads can be used to 
clean the pads. 

Cool cell pad maintenance is vital 
to maintaining the integrity of the 
pads as well as maintaining house 
static pressure, house temperature, 
fan velocity and bird comfort. 

If you would like to watch his 
entire presentation on cool cell 
pad maintenance visit https://
umd.hosted.panopto.com/Panop-
to/Pages/Viewer.aspx?id=5cfd-
8f1a-a0c7-494e-b113-ad5e011fc0ae.

Cool cell pad maintenance is essential
POULTRY 
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used litter, we see lower acquisition 
of antibiotic resistance,” Oladeinde 
added.

The USDA is actively research-
ing S. Heidelberg while exploring 
ways to improve control of it on farm.

In 2014, the United States experi-
enced its largest foodborne outbreak 
of Salmonella linked to poultry farm-

ing — and the culprit was S. Heidel-
berg.

“Since then, we’ve been trying to 
understand what factors are respon-
sible for S. Heidelberg surviving in 
poultry and causing such big out-
breaks,” Oladeinde said.

Part of the reason is the strain’s in-
vasiveness, which can be up to 35% — 
compared with just 3% to 5% in other 
strains such as S. Typhimurium or S. 
Kentucky.

“That’s why S. Heidelberg is a big 
one when it comes to outbreaks be-
cause it can cause more diseases than 

other serotypes,” he explained.
Most of the outbreaks have been 

traced back to infected chicken, al-
though there is an example of it also 
affecting cattle in an outbreak that also 
had human fatalities.

One recent piece of work exam-
ined S. Heidelberg and, in particular, 
how strains of it can develop antibiotic 
resistance.

The team took strains that were not 
resistant to antibiotics and introduced 
them to poultry production.

Some work introduced those strains 
to litter — so-called inoculation stud-

ies — while others challenged birds 
by directly giving them Salmonella.

“What we found was very strik-
ing,” Oladeinde said. “When we do the 
studies with the birds, we do not use 
any antibiotics, but what we found was 
that when we orally gavage the birds 
with S. Heidelberg, 

Fifthy percent of the isolates that 
we recover after two weeks from the 
birds all acquire multi-drug resistance.

“It suggests that simply removing 
antibiotics from poultry production 
may not be enough to eliminate anti-
biotic-resistant strains of Salmonella.”

Litter ...
Continued from Front Page
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By TOM TABLER

(Editor’s note: Tom Tabler is a 
professor with the Mississippi State 
University Extension Service’s 
Poultry Science Department. The 
opinions and advice presented in this 
article belong to the author and, as 
such, are presented here as points of 
view, not specific recommendations.)

Back in 1923, A. B. Dann wrote 
in Poultry Science that “wet litter in 
the poultry house is a rather trou-
blesome problem for most poultry-
men.” I hate to say it, but we have not 
come very far since 1923. 

Here we are, almost a century lat-
er, and wet litter is still a troublesome 
problem I often encounter as I make 
my rounds among growers.

Litter is a combination of bedding 
material, feathers, wasted feed and 
manure. 

Litter is on the floor to absorb wa-
ter from manure and drinker spillage 
until it can be removed by adequate 
ventilation. Since birds’ feet are in 
constant contact with litter, litter 
quality is directly related to paw 
quality. 

Good paw quality is critical to 
broiler health and performance, and 
that’s why it’s one of the criteria on 
animal welfare checklists.

Moisture is a key factor influenc-
ing litter quality in broiler houses. 
We need to reduce the amount of wa-
ter going into the litter and increase 
water evaporation.

How much litter moisture in a 
broiler house is too much? In truth, 
there is no single percent moisture 
content directly associated with the 
problems wet litter causes. There are 

Litter issues 
persist, but 

management
still possible

FAYETTEVILLE, Ark. — Use of 
thermal imaging cameras to mea-
sure facial temperatures may offer a 
non-invasive option for assessing heat 
stress in commercial broilers, accord-
ing to research from the University of 
Arkansas.

“We have been doing heat stress 
research for many years, and specifi-
cally we have been looking at mitigat-
ing heat stress using different cooling 
strategies,” said associate professor 
Yi Liang, who led the project. “While 
we were doing it, we have tried using 

core temperature measurements, ba-
sically putting sensors into the birds, 
or we do rectal temperatures using 
thermometers.” 

“Either method can be labor inten-
sive or invasive, so we’ve just been 
looking for better ways of no intru-
sion, less time-consuming and can 
still represent the heat-status level of 
the birds.”

The latest work of Liang and her 
team involves measuring the facial 
temperatures of birds in three com-
mercial broiler houses using thermal 

imaging cameras. 
The work is part of a broader 

project looking at exploring different 
cooling methods, in pursuit of less 
water-intensive options for use in the 
summer months.

Temperature measurements were 
taken once a week after the third 
week following flock establishment, 
using both thermal imaging and rectal 
probes — and the researchers found 
that facial temperatures were cor-
related both to the temperature in the 
rooms and the core body temperature 

of the birds.
Despite these results, only the cor-

rect application of technologies will 
allow for a complete picture of tem-
perature issues in production, Liang 
cautioned.

“When you opt to use the facial 
temperature measurement to deter-
mine the heat stress level of the birds, 
taking facial temperature only using 
a thermal camera or thermal gun is 
not sufficient,” she said. “You still 
need to take the house temperature 
simultaneously.” 

Measuring temps of birds’ faces may identify heat stress

See TABLER
Page 5
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By MICHAEL CZARICK

(Editor’s note: Michael Czarick is 
an Extension engineer in the Univer-
sity of Georgia’s College of Agricul-
tural and Environmental Sciences.)

Does high humidity affect the 
performance of exhaust fans? 

Yes, but probably not as much 
as you think and not in the way you 
may believe. 

Most people believe that humid 
air is heavier than dry air. After all, 
humid air has more moisture in it 
and therefore should weigh more 
than air that contains less moisture. 
But, in actuality, humid air weighs 
less than dry air. This is because 
moist air contains more water mole-
cules which tend to displace oxygen 
and nitrogen molecules. Since a 
water molecule weighs approximate-
ly 36 percent and 44 percent less 
than those of Nitrogen or Oxygen 
respectively, the air becomes lighter 
as the percentage of water molecules 
contained in the air increases. 

For instance, at a temperature of 
85oF and a relative humidity of 20%, 
1,000 cubic feet of air at sea level 
weighs 71.63 pounds. 

If the humidity were to increase 
to 90 percent, the weight of the air 
would decrease to 70.85 pounds, a 

difference of 0.78 pounds or 1 above 
(as seen in the chart above). 

What effect would this decrease 
in density have on the air-moving 
capacity of an exhaust fan? None. 

This is because a fan will move 

the same amount of air regardless 
of the density of the air. That being 
said, air density will affect both 
the power usage of a fan and house 
static pressure, slightly. 

Fan power usage and house static 

pressure decrease in direct propor-
tion to a decrease in air density. 

So, if a fan were using 1,000 

High humidity improves fan performance

See HUMIDITY
Page 7
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Tabler ...
Continued from Page 3

also numerous contributors ranging 
from litter type to bird activity, says 
Australian researcher, Dr. Mark W. 
Dunlop.

Management practices are the key 
to proper control of litter moisture. 
Water systems need to be checked 
regularly and leaks repaired without 
delay. 

Drinker height and water pressure 
should be adjusted appropriately as 
birds grow to prevent excessive wa-
ter spillage into litter. In my opinion, 
drinker height should be adjusted 
daily, even if it’s just a few clicks on 
the winch handle.

Increasing ventilation as the flock 
ages is likewise necessary to meet 
moisture removal requirements. 
Ventilation needs to be continually 
monitored and, as water consump-
tion and manure output increase, 
must increase accordingly.

Good ventilation is critical at 
all times of year for litter moisture 
control. I’ve found that growers 
often significantly reduce winter 
ventilation rates to conserve fuel 
and reduce heating costs, but that in 
turn often leads to wet litter and in-
creased ammonia levels that threaten 
flock health. 

The result is compromised flock 
welfare, requiring increased venti-

lation and even more fuel use to get 
rid of excess moisture, as well as 
high ammonia levels. In the end, it 
can cost more than it would have if 
ventilation rates were maintained at 
an optimal level to begin with.

During my years as a broiler ser-
vice tech, I probably cautioned my 
growers more about their ventilation 
program than any other aspect of 
raising chickens. Little has changed 
in the last 35 to 40 years because to-
day as a poultry Extension specialist, 
I still find that ventilation is the issue 
growers struggle with the most.

I didn’t really understand why 
back in my younger service tech 
days, but I think I do today. It’s be-
cause I can’t show growers ventila-
tion as easily as I can other issues. I 
can show them feeders that are too 
high or low or that have too much 
feed in the pans, resulting in feed 
waste. I can show them drinker lines 
that aren’t at the right height or that 
need the pressure regulator adjust-
ed. Dirty fan blades or shutters as 
well as worn fan belts or pulleys are 
something I can describe and they 
can easily see.

I can’t show them wind speed, 
airflow patterns, humidity or ammo-
nia. I could smoke their houses with 
smoke bombs in between flocks and 
demonstrate wind speed and airflow 
patterns, but I can’t do that when 
birds are present, plus conditions 
change throughout the time birds are 
in the house. Unfortunately, things 
you can’t see are difficult to manage 

and control.
Bird density is another important 

factor that affects litter moisture. 
This means timely movement of 
birds from half- to full-house and 
uniform bird numbers in both the 
brood and non-brood ends. Separate 
water meters for the brood and non-
brood ends can help determine when 
bird numbers are uniform. 

Or, with practice, it’s possible 
to accurately “eyeball” each end 
and determine when numbers are 
uniform. Once bird numbers are 
uniform, migration fences should 
be installed to divide the house into 
quadrants to maintain uniform flock 
distribution.

Use of circulation fans in the 
ceiling helps dry the litter. They may 
run continuously or be programed to 
run whenever the minimum venti-
lation fans are not running. They 
should not create a draft, which 
young chickens don’t like; they 
should provide gentle air movement, 
which helps break up air temperature 
stratification in the house and assists 
with litter drying.

It’s also important to divert storm 
water away from the house and 
pad. Standing water just outside the 
chicken house can seep into the pad 
and wick up from the bottom into 
litter. Floor moisture from the pad 
or the hardpan — that hard, solid, 
moisture-laden layer that lies against 
the pad, if one exists — may play 
an important role in creating high 
ammonia levels.

Bedding needs to be sufficiently 
deep. A minimum of 3 inches should 
always be maintained. Four to 6 
inches appears to be ideal. Litter 
depth needs to be uniform through-
out the house because variability 
can make it hard to maintain proper 
feeder and drinker height.  Addi-
tionally, areas with limited litter will 
slick over quickly and develop wet 
spots, leading to higher ammonia 
levels and increased footpad issues.

Quality litter is about more than 
just maintaining the proper moisture 
content. It’s also about friability. 
When litter is loose and friable, it 
enables birds to display natural be-
haviors such as scratching and dust 
bathing. As litter moisture increases 
above 25% to 30%, litter begins to 
get tacky; it starts sticking together 
and forming clumps or clods because 
the moisture is acting as a natural 
binder. Those clumps and clods also 
threaten footpad health.

In addition to litter moisture con-
tent, I am becoming more convinced 
we need to consider water activity in 
litter as well. Moisture content is a 
measure of how much water is pres-
ent. Water activity tells us about the 
energy of that water and how (or if) 
it can be used by microorganisms.

Water activity is a measure of 
available or “free” water in the litter. 
It describes the degree to which 
water is “bound” in the litter and can 

See TABLER
Page 7
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(Editor’s note: Ten outstanding 
poultry producers were honored 
earlier this year by the Delmarva 
Chicken Association, formerly known 
as the Delmarva Poultry Industry. 
In this and subsequent issues of the 
monthly The Mid-Atlantic Poultry 
Farmer supplement, the selected 
growers will be highlighted.)

WESTOVER, Md. — The Drydens 
trace their lineage to one of Delmar-
va’s oldest chicken-raising families, 
with ancestors who were caring for 
small household flocks even before 
the 1920s, when raising chickens 
specifically for meat first grew in 
popularity. 

The Drydens, fourth-generation 
farmers, operate 8 chicken houses 
and care for 320,000 chickens at a 
time for Mountaire Farms when their 
flocks are in. 

As Jason Dryden explained it, his 
farm has grown in stages over time; 
he got started right after high school 
with just one chicken house to his 
name. 

He worked part-time for a survey-
ing company but eventually decided 

he wanted to be a full-time chicken 
grower.

“I got to the point where I realized 
I like being here. I love this area. I 
like being home and close to my fam-
ily,” Dryden said. “This is what I am, 
and this is what I do. I’m the fourth 
generation, and my sons, they’ll be 

the fifth generation.”
The Drydens are proud of their 

farm, which is fenced with tall, ma-
ture evergreen trees as buffers. 

They live just down the road from 
their eight red chicken houses. 

Courtney Dryden works off the 
farm as a teacher, but she’s adept in 

making adjustments if Jason is brief-
ly off the farm. 

That’s rare, though.
“He’s probably up here three-

fourths of the day,” Courtney Dryden 
said. “This is a true commitment. The 
time it takes, I know it’s one reason 
why he’s receiving this award.”

Delmarva Chicken Association’s Outstanding Poultry Producers

Jason and Courtney Dryden operate 
eight chicken houses for Mountaire 
Farms. “I love this area. I like being 
home and being close to my family,” 
Jason Dryden said. “You get days when 
things go well and you can do what-
ever you want to do. ... It started to be 
a good life, and I tell a lot of people I 
wouldn’t change it for anything.”

Photo courtesy DCA

Jason and Courtney Dryden, Mountaire Farms, Westover, Md.

Ingredients
• Four boneless, skinless chicken 

breast halves
• Agean Marinade: recipe follows
• 1 can (14 ounces) artichoke 

hearts, drained, quartered
• large tomato, quartered, sliced
• Small cucumber, quartered, 

sliced
• Third of a cup of chopped green 

onions
• Quarter-cup sliced black olives
• Lemon Dressing: recipe follows
• Six cups mixed salad greens

Directions
With meat mallet or similar flat-

tening utensil, pound chicken to half--
inch thickness. 

In resealable plastic bag, place 
chicken pieces and add Aegean mar-
inade. 

Marinate 20 minutes or longer. 
Remove chicken from marinade and 
place on broiler rack or grill posi-
tioned about six inches from heat; dis-
card marinade. 

Grill or broil, turning once, about 8 
to 10 minutes per side or until chicken 
is brown and fork tender. 

Remove chicken from grill or broil-
er; cut into crosswise slices. 

In a large bowl, place chicken, arti-
choke hearts, tomato, cucumber, green 
onions, and olives. 

Add lemon dressing, tossing to 
mix. 

To serve, place salad greens on 

serving platter, arrange chicken salad 
over greens. Makes four servings.

Aegean Marinade: In a small bowl, 
mix together quarter-cup olive oil, 
juice of one lemon; two cloves garlic, 
minced; one teaspoon oregano leaves, 
half-teaspoon salt, and quarter-tea-
spoon coarsely ground pepper. Makes 
about a half of a cup.

Lemon Dressing: In a small bowl, 
whisk together quarter-cup lemon yo-
gurt; two tablespoons olive oil; two 
tablespoons lemon juice; quarter-tea-
spoon oregano leaves, and half-tea-
spoon garlic salt. Makes about a half 
of a cup.

—Recipe, photo courtesy DCA
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– Extend the life & value of poultry litter
by conditioning & pulverizing the cakes

• 4-Rows of abrasive-resistant angled free 
swinging pulverizing blades

• External grease fittings to service bearings
• Drier litter equals less ammonia
• Adjustable rear leveling gate
• Improve paw quality
• Quick hitch ready

• Remote Auto-Adjust for Ease of Operation
• 6” Diameter Discharge with Air Speeds up 

to 200 MPH & 4200 RPM
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help predict the growth of microor-
ganisms because microorganisms 
can only use “free” water to grow.

A water activity meter is used 
to measure water activity, which 
is based on a scale from 0.0 to 1.0.  
Poultry litter reaches a critical hy-
dration level when the water activity 

level is between 0.75 and 0.90; that 
corresponds to a moisture content 
ranging from 12 percent to 24 per-
cent, according to Dunlop’s research. 

If water activity is kept below 
the critical hydration point, the litter 
remains friable and birds can work 
in manure. When litter isn’t as wet, 
there should be less growth of mi-
croorganisms. 

Keeping water activity at or be-
low 0.90  — 24-percent litter mois-
ture — should be the goal.

In general, water activity is 

greatest with fresh bedding materials 
and decreases during grow-out with 
the addition of poultry manure and 
the natural breakdown of organic 
materials.

This happens because bedding 
materials such as shavings and 
sawdust are cellulose in nature, and 
cellulosic materials hold water by 
simple bonds, whereas adding ma-
nure (which contains proteins, car-
bohydrates and salts) creates more 
complex molecular bonds that more 
strongly bind water in the litter.

Good litter management is key 
to producing healthy broilers and 
providing proper welfare conditions. 
This is especially so for broilers 
produced in a no-antibiotics-ever 
program. 

Litter moisture content is a valu-
able tool for assessing litter quality 
and determining flock performance, 
but water activity may be even more 
important and should receive greater 
attention in the future since it can 
affect microbial litter populations.

Tabler ...
Continued from Page 5

watts of power when the relative 
humidity was 20 percent, the power 
usage of the fan would decrease 1 
percent to 990 watts if the relative 
humidity were to increase to 90 
percent. Likewise, if the house static 
pressure were 0.10 inches when the 
relative humidity was 20 percent, it 
would decrease 1 percent to 0.099” 
if the relative humidity increased to 
90 percent. 

So, though a 70-percent increase 
in relative humidity would technical-
ly decrease a fan’s power usage and 
house static pressure, the reduction 
would be nearly impossible to mea-
sure. Now it is important to note that 
fewer oxygen molecules in humid air 
doesn’t necessarily mean the birds 

are in danger of suffocation when 
it gets very humid. The fact is, the 
reduction in oxygen concentration as 
humidity increases is quite small. 

As a general rule, for every 
10-percent increase in relative hu-
midity, atmospheric oxygen levels 
decrease by just 0.05 percent. So, 
a relatively dramatic increase of 
humidity of 50 percent would only 
decrease house oxygen levels by 0.25 
percent. To put this in perspective, 
moving a poultry house from sea 
level to an altitude of just 1,000 feet 
would reduce atmospheric oxygen 
concentration three times as much 
(0.8 percent). The simple truth is that 
there is essentially the same amount 
of oxygen in the air on a very humid 
day as there is on very dry day. 

Does air temperature affect the 
air moving capacity of a fan? No. 
But again, since temperature affects 
the density of air, it can theoretically 
affect the power usage of an exhaust 

fan as well as static pressure. For 
example, 60oF (50-percent Rh) air 
weighs 76.1 pounds per 1,000 cubic 
feet while 1,000 cubic feet of 95-de-
gree (50 percent Rh) air weighs 70.1 
pounds., an 8-percent difference 
(see chart on Page 5). So if a fan 
were using 1,000 watts of power at 
a house temperature of 60 degrees 
with market age birds, the power us-
age of the same fan would decrease 
to 920 watts during brooding if the 
house temperature is 95 degrees. If 
the static pressure were 0.10 inch at 
65oF with four side-wall fans oper-
ating and the inlets opened a couple 
of inches, it would 8-percent lower 
(0.092 inch) during brooding with 
the same number of fans operating 
and the inlets open the same amount. 
But, this is a relatively extreme 
example. During hot weather when 
house temperatures typically range 
from 75 degrees (85-percent Rh) at 
night to 85 degrees (85-percent Rh) 

during the day, fan power usage 
and static pressure would decrease 
roughly 2 percent, again essentially 
unmeasurable. Most importantly, the 
air moving capacity of the fan would 
remain unchanged regardless of any 
change in house temperature. 

The fact is that technically it is 
“easier” not “harder” for the fans to 
move humid air than dry air. Does 
this mean that a high relative hu-
midity is beneficial? No, because 
the overall effect that humidity has 
on our exhaust fans is essentially 
insignificant. What we need to con-
cern ourselves with when it comes 
to maximizing fan performance is 
something that will always make the 
biggest difference, fan maintenance. 

Simply making sure fan belts are 
not worn, are tight, and fans and 
pads are cleaned on a regular basis 
will help assure that environmental 
conditions and fan efficiency are 
optimized. 

Humidity ...
Continued from Page 4
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