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|Is Shade Needed For Livestock in the Eastern U.S.?

 To Answer This Question We Need
to Ask Other Questions:

 How Should We Currently
Determine the Need for Shade?

« What Models Are Avalilable for
Livestock Producers to Use to
Determine the Need for Shade?

e What Can We Learn From
Observation in the Absence of
Scientific Data?


Presenter
Presentation Notes
Self-Explanatory
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To Understand the Need for Shade We Must Know about
Livestock Heat Stress

e [Few Scientific Trials of All Livestock
Species on Pasture with Published
Results — Dr. Mark McCann, UGA

o Little Information on Livestock
Species besides Cattle

e More Scientific Data on Confined
Dairy and Feedlot Beef than These
on Pasture


Presenter
Presentation Notes
Self-Explanatory
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Livestock Heat Stress Terms

 What is the Thermonuetral Zone of
Livestock Species?

e What does that mean In relation to
shade?


Presenter
Presentation Notes
Self-Explanatory
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Thermoneutral Zone of Livestock

NRCS NRPH Definition - When the animalis in the
thermoneutral zone (TNZ) no physiological processes
are activated that require the expenditure of a
considerable amount of energy to maintain normal
body temperature. In the TNZ, body temperature is
physiologically regulated by the constriction or dilation
of the peripheral blood vessels and by some sweating.
Little energy is required by these processes, and intake is
not affected when temperatures are in the animal’s TNZ.

Inconsistent Data - U.S. and Europe Information
based on air temperature and humidity only

® Beef Cattle data shows both 45°F to 74°F and 32°F to
77°F

® For Dairy Cattle 41°F to 68°F

® Sheep 70°F to 88°F or 10°F to 90°F

® Goats 50°F to 68°F or 32°F to 86°F

® Horses 41°F to 77°F


Presenter
Presentation Notes
Data sources conflict on some livestock species TNZ.    In the References I have provided, note that there has been a THI done for sheep but I could not locate a chart for it. 
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Temperature Humidity Index

® Cattle shed heat

e primarily through evaporation from the skin and through respiration
(breathing)

e The higher the humidity and the less amount of wind (speed) the harder for
the animal to get rid of the heat.

® Delivered Heat Stress in Livestock is a combination of Many factors

® The Wiersama model for the Temperature Humidity Index (also called the
Thermal Heat Index) is a Dairy Cattle Stress Index tool that uses Temperature
and Humidity (but leaves out wind speed, solar radiation and other factors!)

® Anything at 71 THI or below is in the TNZ (until freezing condition weather)


Presenter
Presentation Notes
Our discussion today will not talk about the situations below the TNZ.  We will concentrate today on the situations above the TNZ in temperature and humidity.  This is the area where the livestock are under heat stress.  A formula that considers temperature and humidity has been devised by some of our land grant universities.  It is called the Thermal Heat Index by some.
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Temperature Humidity Index for
Dairy Cattle

@THI of 72 through 79 is Mild Stress — H20 intake
slight+

@ THI of 80 through 89 is Moderate Stress on the
animals. Management actions should be taken to
help the livestock relieve the heat, such as shade
and providing lots of fresh water.

@A THI of 90 or More puts the livestock under Severe
Stress and all measures should be taken to cool
them. Besides providing water and shade, use
misters, mister fans, or other measures. A few
percentage points (increase) change in RH at this
level and the heat could be fatal to them. | could not
find records of this happening in the East Region.


Presenter
Presentation Notes
Remember this only uses temperature and humidity, not the other environmental factors.
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The ideal temperature range for beef cattle is
between 41°F and 77°F. When temperatures exceed
this, cattle are at risk of heat stress. Many
environmental factors affect the potential for heat
stress, including relative humidity, wind speed, solar
radiation, ground cover, access to water, diet, shade
and nighttime temperatures. In addition, individual
animal characteristics can contribute to heat stress.
These include hide color, breed, health, adaptation,
hair coat length and disposition. When a
combination of these factors and ambient
temperature cause an animal's heat load to exceed
its ability to dissipate that heat, heat stress occurs.

- Dr. Deke Alkire, Samuel Roberts Noble Foundation


Presenter
Presentation Notes
Dr. Matt Poore will talk about diet in a little while.   There are significant differences between the European breeds of cattle, bos Taurus, and the tropical breeds of cattle, bos indicus, in handling heat stress.  Shade is definitely a factor to help alleviate heat stress but it is not the only factor!
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Livestock Weather Hazard Guide
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Samuel Roberts Noble Foundation Livestock Weather Hazard Guide by Dr. Alkire.
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Presenter
Presentation Notes
This is a latitude and longitude map overlaid on the continental U.S.  So one of the factors of course is temperature which has something to do with where the livestock are living in the eastern U.S.   Obviously, there is a big difference between being in Gainesville, FL and Bangor, ME.�
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Presenter
Presentation Notes
Map of Vermont  I just wanted to orient you to where some cities are that I will refer to in their latitude.   The first is Burlington, VT.
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Presenter
Presentation Notes
Map of southern Michigan.  Note Detroit’s location on the map.


United States Department of Agriculture
Natural Resources Conservation Service

F+ Woith East

t’--'a't'uru ,‘-"" Grove
a srmrnPE

= Warren
fﬁ‘“u .-Iar:-n-:IQ-[F
Tids :um‘ h—

T o
' |tLELIIF- i

[ <t
IE"_'%unlssla Johnsonbudg., Emgarium =
- Ridgeegr.  «Saint Marys

} Dirifeweood =
,-"E-fﬂilk.'h"d'j
Elmnlﬂi'illﬂ

e"\ Ll‘h
H‘I|'E|E|

rﬂh-ﬂl#-l I"I._],lF.l l.'|.|'; I-_'|,

- Eum.:.u:le State.f
e . ..-"ldlnrrrt

. 1 bhlnglr-_hnu-.F-

r‘; |:
munqav Wys

=41 f-:.urellh.

-qﬂlp% j e

.h‘llrcuunt Jewalt
Austin -

Renovo-
__:I'Jari-:-n
al Clairg .
» Biruin
«Harns Gily e an
=Chic nr'.a

w Wilm inglon

Dayfons

Bl
l5'.Il3|-'E|r|-:l;|n

L)
-J—J'hnﬂow v Sy

S indber JWoodbury
Plﬁasﬂnt\'lllp IuF E.Jdrh,.,‘, e

{ral Citys Hopewalls

! 30 _‘EEI IoEd
PvEliim i
Berl ™ Raing
"

syilE

{ﬂj- I:Iunl:r&r'

—4l rmrmw fl

e,

iy

' Interstate Highways J: IJ"‘:r Hghmays

—-{_‘_}_ Coudacgport

r"ﬂh.-l-"‘l'l

- " Philipgiriitg Millheim”

y“ﬁ'i“w _l:,-_-,}a
;‘Ilﬁﬁ:ﬂ'
e

USDA

O NRCS

- ____J.III.IEMF.' dows
 Friendsvi lalistead « Susquihanna
r I'l.|1||rnr -lTI‘||'jf|"||&3.(ﬂ_|
*Monjrose 1

HJFI- Emum B
11

leshf
h![""l'un F-

*Westhald |
!.!ans.lg_f n
——"Laalighoro
Blossburg s
u'heni

{ 5) Forksville *
3 Eagles Meras ¢ 'LJFIDHF
.'.|

-Unign Dale |
« Farest Gity]
M A bangs v

Flings ong”
ﬂhﬁ#ﬂﬁrﬂhlanhmﬁq.

Ehickshin njr'
Jr'|1|-::lﬁl fi _,,Elt-r'm

weforite Miffinburg, & 9ot 1 S8 ePortiand

%\ L
Sunb OrpeE - = Bangor
mI‘\ I-EI"F':5|.Irrr--rt-:an ; v

f &Pl geel)
38 am;mi'ﬂ‘ﬁm]\#

Turbatville
o

Micidlabur EI|II1.:|G|FI:WE

EI lEirh W

Q .uuaP.EJ'rn'.u n

Ferkasie,
(4

iof o
I ” =y Iﬂ'ﬁ . N
|g erville et t i T eRed |_h|1 ..,,,_,.QIJHI'I}"FI”G '|"l
*Felton

222 i:'n.'l.ll"lr'ld"lh-'
cila nr o

Mnew r::rd':rn-

== Toll Roads


Presenter
Presentation Notes
Map of Pennsylvania.   Next is Harrisburg, PA.



United States Department of Agriculture USDA o N RCS
Natural Resources Conservation Service amm Y



Presenter
Presentation Notes
Map of VA and WDC.  Note Dulles airport and PA southern border locations on the map.
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Presenter
Presentation Notes
Map of North Carolina.  Note Raleigh, Goldsboro, and Asheville locations on the map.
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Presentation Notes
Map of North Carolina.  Note Raleigh, Goldsboro, and Asheville locations on the map.
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U.S. Avg. Weather Data from NOAA Records in Avg Max Temp in °F and PM
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Presenter
Presentation Notes
Continental U.S. topo map.  
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USDA

Temperature-Humidity Index based on Monthly Averages from

30-50 years of NCC weather data
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Windchill Chart in °F
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Average Number of Days with an Average Maximum

Temperature of 90°F or More (+ avg. THI score) and Average
Wind Speed

USDA

Max. Temps
mostly occur

in July; Wind | Central and Northern Central Southern

in July-Aug. Western UP Eastern UP Lower Lower Lower

Hot Days 4 THI=74 2 THI=f2 |4 THI= b THI=TT | 9 THI=T6
No data

Wind available 7.f—8.5 7.0-T1.8 b.f —T.5 7.5-8.8

ONRGS
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What about the Specific Details of Michigan's Average
‘Hot” period of the Summer?

West,
Central and | Northern Central Southern
East UP - Lower - Lower - Lower—3
Mid June None None None times Mild
4 times Mild
1 time Mild Stress, 1
July 15t None Stress None Moderate
2 times Mild
2 times Mild | 2 times Mild | Stress, 2
July 15t None Stress Stress Moderate
3 times Mild
and 1 time 1 time Mild | 3 Mild and 3
August 1% None Moderate Stress Moderate
1 time Mild | 2 times Mild | 2 times Mild |2 Mild, 1
August 15™ | Stress Stress Stress Moderate

From 4 to 7 years of “Free” MAWN data with wind effect
conservatively adjusted THI

USDA

ONRGS
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Table 5.1 Daily water intake of dairy heifers under various
temperature conditions.

Airtemp.  |bwater/ Ib TDN/ gal water/
(degreesF)  Ib TDN day day

35 4.7 10.3 5.8
50 . 9.2 o
70 7.2 9.2 79
80 9.0 8.8 9.5
22.2 6.6 176
24.8 6.4 19.0



Presenter
Presentation Notes
Sources:  University of Missouri researcher James R. Gerrish and Missouri NRCS specialists Maurice Davis published in a document titled “Water Requirements & Availability”.   
This table shows what can happen to livestock water intake when temperatures go up.  You can see that providing lots of water in hot weather to dairy heifers can have a significant impact on their health.  Younger cattle also consume more water than mature cattle will.  Lactating cattle consume more water than non-lactating cattle will.   

In going to the THI – if we use average weather relative humidity for July (because it has the highest humidity with the highest max. air temperatures with the lowest wind speeds) the 80 degree air temperature would be in the ‘mild’ stress category and the 90 and 95 degree air temperature would be at the low and high end of the ‘moderate’ heat stress category.






Presenter
Presentation Notes
When we can provide portable water tanks in every paddock closer than 900 feet from any point in the paddock then we do not have nutrients build up in the soil like we do at permanent large tank watering sites.  This herd is being adequately watered with a less than 100 gallon capacity tank.
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“Our results indicate that providing cattle with water
troughs away from riparian zones tended to reduced the
amount of time cattle spent in riparian zones by 63%
(52 min/day) when environmental conditions were not
stressful (THI <72). When environmental conditions
became stressful (THI >72), our data indicate that
cattle spent similar amounts of time In riparian zones
whether or not troughs were available.”

Impact of water troughs on cattle use of riparian zones in the
Georgia Piedmont in the United States (Cabrera, et. Al. 2009)


Presenter
Presentation Notes
Here is one of the concluding statements from Dr. 
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NOAARecords | U Ju,A 2016Data______|Monthiy[Monthly
— Location | AveW [ 90°+d | L5 [Wcibays| (W) THI| (N) THI | Lat. |
— Buingon VI | 73 | 10 | 18 | 18 [ 76w | 75 A | 4 |
— DeworMl | 74 | 21 | 32 | -
Farisburg PA_| 66 | 11 | 62 |
WOCDules VA | 61 | 45 | 88 |
Raleigh NC | 63
6

(Goldsboro, NC *B

Beckley, WW | 5.3 |
Ashevile NC | 4.6

*A mid B0 range for 60+ days at Moderate, close to (M) Emergency
*B Highest RH in August avg. 95% (M) to low mid-day of 53%

| 58 |
| 42 |
Montgomery, AL*A | 4.6 | 86 |
1
| 18 |
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Warmest Day of the Year

Day of Warmest High Temperature from the 1981-2010 U.S. Climate Normals

Jun1-15 Jun16-30 Jul1-6  Jul6-10 Jul 11-15 Jul 16-20 Jul 21-25 Jul 26-31 Aug 1-5 Aug6-10 Aug 11-15 Aug 16-20 Aug 21-25 Aug 26-31 Sep 1-30


Presenter
Presentation Notes
We are always getting question concerning placement of shade for livestock, and the answer is, It Depends. These southern cows discovered a way to mitigate their environment when the Thermal Heat Index was high enough to place them in the DISTRESSED ZONE. 
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Presenter
Presentation Notes
We are always getting question concerning placement of shade for livestock, and the answer is, It Depends. These southern cows discovered a way to mitigate their environment when the Thermal Heat Index was high enough to place them in the DISTRESSED ZONE. 
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Shade Options for Grazing Gittle

UK

UNIVERSITY OF

KENTUCKY

College of Agriculture

Stephen F. Higgins, Carmen T. Agouridis, and Sarah |. Wightman, Department of Biosystems and Agricultural Engineering

$hade isamust for pasture-based graz-

WIS R Rt 0 B0 8P AR

a decrease in milk production, feed in-
take, weight gains, and fertility.

Heat stress is made worse in Kentucky
and other humid parts of the eastern
United States by the endophytic fungi
that infect tall fescue, which is one of the
most widely grown pasture grasses in
the region. Its estimated that up to 95%
of tall fescue pastures are infected with
endophytes. Cattle grazing endophyte-
infected pastures experience increased
body temperatures, largely from their
inability to effectively transfer heat from
their skin by sweating.

Heat Stress in Gattle

For dairy and beef cattle, the ideal
ambient temperature is between 41° and
77° F. When temperatures are over 77° F,
cattle may begin to experience heat stress
depending on a number of environmen-
tal factors, including relative humidity;
solar radiation, wind speed, access to
water, and diet. Other factors, such as the
amount of vegetation present, can also
impact heat stress. Dry lots with limited
to no wegetation will reflect more light
and heat than thick grass pastures, as will
graveled and concrete areas. Controlling
the amount of solar radiation that cattle
receive is one of the best methods of
reducing heat stress.

Heat stress can vary with cattle
characteristics. Cattle with dark coats
experience higher body temperatures
than those with light ones. For the geno-
type Bos Taurus, the inward flow of heat
was 28%greater for cattle with dark red
coats as compared to those with white

coats. Heavy cattle are more

susceptible to heat stressthan ~ , 100 -
lighter cattle because of the 3 95 1
increased fat deposits. The g
increased metabolicheat pro- 2 907
duced by lactating cattle also E 85
makes them more susceptible 2 g
- >
to heat stress. Sick or stressed @
cattlearealsomoreaffectedby ~ 2%7° ]
heat stress than healthycattle. 70

Signs of heat stress, such
as increased water intake or
reduced feed intake, may be
subtle and therefore difficult
to recognize. Other signs,
such as increased respiration
rate (greater than 90 breaths
per minute), standing versus lying down,
and congregating under shade or at water
sources are more easily identified. As
both temperature and humidity play a
significant role in heat stress, looking
at the combined impact of these factors
can help identify potentially dangerous
conditions for cattle. Figure 1 shows
the various temperature and humidity
combinations that result in low to high
heat stress.

Benefits of Shade

Although animals tend to reduce
feed intake when they congregate under
shade, there are benefits to shade in
pasture-based grazing systems, which
are explained in this publication.

Although the benefits of providing
shade to cattle will vary depending on
factors such as breed, coat color, weight,
health, and lactation status, producers
may be able to increase production and
improve pasture use and water quality by
providing it.

o

20 40 60 80
Relative Humidity (%)

1
100

Figure 1. Livestock Heat Stress Guide. Adapted from
the Livestock Weather Hazard Guide, Samuel Roberts
Noble Foundation, Inc.

Wéight Gain

Research at the University of Ken-
tuckys Animal Research Center indi-
cated that beef cows and calves showed
improved weight gain with the use of
portable shade during the heat stress
periods of spring and early summer. An
increase of 1.25 Ib per day for cows, 041
Ib per day for calves, and 0.89 Ib per day
for steers was achieved when shade was
provided. Research at the University of
Missouri found that providing shade
had the biggest effect on cattle grazing
endophyte-infected pastures. Those
cattle gained 0.72 Ib per day more than
cattle without shade. At the University of
Arkansas, researchers found that provid-
ing cattle with artificial shade resulted in
an awverage daily gain of more than 20%
compared to cattle with no shade, and
cattle with tree shade showed nearly a
60%increase compared to those with no
shade.

This publication is dedicated to the memory of Larry W. Turner, Ph.D., whose work
helped make it possible. Some of the ideas and designs in this publication are based
on his work as a specialist.

' ] K é i ; Agriculture and Natural Resources eFamily and Consumer Sciences ¢4-H Youth Development eCommunity and Economic Development
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eing proactive is the best

approach for dealing with
heat stress in cattle. Once
cattle are in a severe state of
heat stress, you may be too
late to help them. Interventions
that cause animals to cool
extremely rapid or animal
distress could have disastrous
consequences. Having a
solid management plan in
place to address heat stress
could pay big dividends in
the form of maintained animal
performance during periods
of heat and in avoiding death
losses in severe cases.

NDSU s&dice"

North Dakota State University
Fargo, North Dakota

JULY 2012

Dealing With
Heat Stress

in Beef Cattle

Operations

C.R. Dahlen, Beef Cattle Specialist
C.L. Stoltenow, Veterinarian

Introduction to Thermoregulation

Mammals have involuntary methods of regulating internal body
temperature. They include shivering and sweating to maintain
“homeostasis,” or a constant, stable environment. Homeostasis is
good, and, as cattle managers, we regularly use it to our benefit.
Using a thermometer to determine if a calf has a fever is only possible
because of homeostasis.

The thermoneutral zone is the range of temperatures in which an
animal (including humans) does not use energy to stay warm or stay
cool. When temperatures rise above the thermoneutral zone, animals
must expend energy to cool their bodies. Signs this is occurring
include an increasing respiration rate, increased heart rate and
increased panting. At the same time the animals use extra energy,
their feed intake declines.

Heat stress occurs when the animal’s attempt to dissipate heat is
unsuccessful or overwhelmed, and the animal’s performance or
health suffers as a result.

Managing Heat Stress

Identify animals that are most susceptible to heat stress.

Feedlot animals that are closest to the market endpoint are the most
at risk. They are physiologically overweight and have the least amount
of lung capacity relative to body weight.

Animals that are very young and very old also are at increased risk.
They do not have the physiologic reserves to withstand prolonged
periods of heat.
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Presentation Notes
ARS has a heat stress forecast that livestock producers can use.
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Presenter
Presentation Notes
Well this is all good and informational if you raise beef or dairy cattle but what about small ruminants or horses under heat stress and the need for shade.
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|Is Shade Needed for Cattle In
the Southern US?

¢ Production demand — Dairy vs Beef?

¢ High temps? Commonly over 100 heat
iIndex?

¢ Toxic Fescue in forage system?

¢ Cattle Genetics? Heat tolerant or European
breeds?

& Access to surface water?

¢ Acclimation of cattle.
¢ Short-term
¢ Long-term



Shade Management Considerations

¢ Cattle on toxic tall fescue should always have
access to shade during summer?

¢ Other systems, shade in all paddocks or none.

¢ In no-shade systems a “shade paddock” or
other emergency escape is critical (>100°F HI?).

¢ Night time grazing/daytime shade works well
¢ Constructed vs natural shade

¢ When possible use old fence rows as shade
lines when laying out pasture

¢ Placing shade away from riparian areas can
reduce impact on surface water






Natural vs. Constructed Shade

Shade area for man-made structure
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Should We Be Using Tropically Adapted
Cattle?
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Influence of Angus phenotype on
body temperature during summer
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Figure 2. Influence of hair coat color on vaginal
Ona White Angus temperature of pre-weaned Angus heifer calves.



Slick Hair Trait

‘Mapped to Chromosome 20 (Mariasegaram
et al, 2007)
Found In predominantly Bos
Taurus Indigenous breeds of the Americas
Imparts “tropically adapted” phenotype
seen Iin Senepol Cattle
Dominant trait (Olson et al. 2003)?
Appears to be more complicated than
originally thought (Huson et al, 2014)
Opportunity to introduce heat tolerance into
breeds with high meat quality
eSenepol outperformed Angus in a Costal
Plain NC no-shade system (at CEFS)



Slick Hair

Normal
Halir




Slick Hair

1/8 Senepol 1/4 Gelbweh 5/8 Angus flushmates

Normal
Halir




Summary

¢ Shade Is an important consideration for
animal performance and welfare

¢ Shade is critical in systems with toxic
fescue

¢ All systems will benefit from an emergency
shade plan

¢ Improved heat tolerance in cattle would
reduce dependence on shade.
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