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Restricted Feeding Strategies for Reducing Heat
Load of Yearling Steers

Terry Mader million in 1999 due to reduced perfor- Table 1. Composition (DM basis) of corn
gluten feed (CGF) and dry rolled

Simone Holt mance and cattle death. A major source corn (DRC) based diets.
Tony Scott of economic loss to heat stress is the
Shane Davis reduction in feed intake, though the €™ CGF__ DRC
response is variable and dependent oringredient, %
the animal’s thermal susceptibility, SOGrE silage 408 100
Restrictingintake infeedlotcattle  acclimation and diet. However, a man-  prc 49 79
lowered body temperature during aged or controlled reduction in feed  Soybean meal 0 4.5
the summer. intake to lessen heat stress may not cause 'Sfy“;dusglgﬂi”;f”t g 3'5
an economic loss. In some situations .
feed restriction increases feed effi- Ch%”r‘t'j%ae' protein, 9% 135 135
Summary ciency in ruminants, possibly by lower-  NDE, % ' 222 118
ing maintenance energy expenditure Dry matter, % 65.7 72.3
Eighty-four Bos taurus crossbred —and increasing diet digestibility. A fur- HES‘ Mealowt e %3

steers were used to investigate effectgher effect of feed restriction is a pos-
of level and duration of limit feeding sible change in diurnal range of internal
feedlot cattle in a hot environment. bodytemperature. Our study was under-block, steers of similar color were ran-
Restricting feed intake to 70 to 80% taken to investigate effects of level and domly assigned to each pen to ensure a
of ad libitum for 21 days duration duration of restricted feeding of feedlot similar number of red, white and black
(RES21) or for 42 days duration cattle in a hot environment on growth, coated cattle were equally distributed
(RES42) reduced tympanic tempera-feed efficiency and metabolic response. within each pen. Pens of steers were then
ture in both RES21 and RES42 whenln addition, ad libitum feeding ofahigh- randomly assigned to treatments.
compared with ad libitum treatment energy, high fiber diet, containing corn Treatments were: 1) CGF-based ration
groups under both thermoneutral and gluten feed (CGF), was compared to adrestricted to 70 to 80% of ad libitum for
hot conditions. Temperature reduction libitum feeding of atraditional dryrolled 21 daysduration (RES21),2) CGF-based
approached 1.5 Fdepending on time corn (DRC) based diet during the sum- ration restricted to 70 to 80% of ad

of day. Limit feeding feedlot cattle mer. libitum for 42 days duration (RES42),
during early summer is a successful 3) CGF-based ration fed ad libitum
tool for enhancing animal comfort by Procedure (CGFAD), and 4) DRC-based ration fed
alleviating the combined effects of ad libitum (DRCAD). Cattle on RES21
high temperatures and relative As a part of a previously reported and RES42 treatment groups were
humidities. study (2000 Nebraska Beef Report, pp stepped up over four to six days to ad
41-43), 84Bos tauruscrossbred steers libitum following the 21- and 42-day

Introduction were used in a 63-day study, beginningrestriction. Daily dry matter intake of

June 24, 1998, to assess body temperasteers on CGFAD and DRCAD was pro-
Estimated economic losses to heatture and behavior pattern of feedlot cattle.jected using computer software (NRC,
stress in Nebraska alone exceeded $2@Bteers were blocked by weight. Within a 1996), based upon breed type, age, body
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Table 2. Dry matter intake, Ib/day for each period and over the entire study. Results

Treatmertt

RES?21 RES42 CGFAD DRCAD For the study’s duration, THI aver-
Period 1 (day 1-21) 1% 85 a3 0.6 aged 71.5 and ranged from a daily aver-
Period 2 (dag 22-42) 238 18P 54 g 56 F age of 64.2 to 79.4. Mean daily ambient
Period 3 (day 43-63) 26.0¢ 24P 26.7%d 27.2 temperature for the entire study was 73.4
Overall (day 1-63) 22.8 20.7 25.4 24.7 °F with an average daily low and high of
aRES21 & RES42 = restricted fed corn gluten feed based diet (CGF) for 21 and 42 days, respecti@y0 and 83.4°F, respectively, while
E&Fq\AAD & DR_CAD =ad Iib_itum_ fed CGF and dljy rolled corn based diet (DRC), respectively. relative humidity ranged from 60% to

©d.8eans within a row with different superscripts are differ@n (05). 98% with a mean of 83.6%.

By design, differences in DMI were
found among treatment8<€ .05) during

Table 3. Mean tympanic temperature (TT) of feedlot cattle fed under hot climatic conditioris restricted feeding periods (Table 2).

Treatmertt These differences tended to be carried
RES21 RES42 CGFAD DRCAD over into subsequent periods, in which
Day 1-21 102.F 102.6 103.2 103.9 cattle previously restricted in DMI also
Day 22-42 102.8 102.2 102.8 103.0° had significantly lower DMI during the
Day 43-63 102.0 102.3 102.¢ 101.7 period following restriction.
Overall (day 1-63) 102.5 102.5 102.9 102.9

Differences in tympanic temperature

IRES21 and RESA2 - resticted fed corn glten feed based fiet (CGP fo 21 and 42 (o) erefoundamong reatments within
an = restricted fed corn gluten feed based die or21 an ays, respec e . -
CGFAD and DRCAD = ad libitum fed CGF and dry rolled corn based diet (DRC), respectively. BgMOdS P < .05; Table 3). Restricting
c.d.qvieans within a row with different superscripts are differént (05). DMI reduced TT .6 to .8 when com-

pared to ad libitum fed cattle. On the
average, cattle fed ad libitum diets
(CGFAD vs DRCAD) had equal TT,
condition and frame size. The DMI of based on coat color and weight in aneventhoughthe CGFAD treatmentgroup
RES21 and RES42 were adjustedattempttocompare similar steers amongconsumed a slightly greater quantity of
accordingly from the projected amount. treatments. Thermistor leads were placedfeed. The greatest environmental chal-
Diets (Table 1) were formulated to con- into the ear canal, close to the tympaniclenge was experienced in period 2 (day
tain a minimum of 13.5% CP, .63% Ca, membrane, to an approximate depth of22to 42), inwhich both maximum ambi-
.35% P, and .65% K, and contained 25g/five inches. Data loggers (Onset Data enttemperature and maximum THIwere
ton Rumensin and 10 g/ton Tylan (DM Loggers, Pocassatt, MA.) were then obtained. During this period the cattle
basis). Steers were implanted with connected to the thermistor, wrapped remaining on the restricted DMI diet
Revalor-S at the beginning of the trial. with padded gauze, placed on the inside(RES42) had the lowest overall TT. The
All steers were fed in the morning at of the ear and secured to the ear. greatest differences in TT, between this
approximately 0800. Within each period, behavior data group and the other treatment groups,
Steers were weighed at approximately (panting and bunching) were obtained began to occur between 1600 and 1700
0800 on two consecutive days (d -1 andduring thermoneutral (TNL) days (THI hr. The TT inthe RES42 group remained
0), prior to the start of the trial, to obtain less than 74) and hot (HOT) days (THI 1.0 to 2.0F below the TT of cattle in the
an average starting weight. Steers weresqual to or greater than 74) at 1600.0ther groups, throughout the nighttime
then weighed on days 21, 42, and 63. Panting score was obtained by visual hours (Figure 1). On the average, TT of
Temperature (°F), relative humid- assessment of flank movements andthe other groups began to decline
ity (RH, %), and other climatic datawere overall breathing in individual steers. approximately four hours later than TT
collected hourly throughout the study Ascore of 1 indicated little or no panting of the RES42 cattle group.
via a weather station located at the feed-and 2 indicated moderate to excessive Within respective periods, no differ-
lot facilities. The primary indicator of panting with mouth opened and/or sali- ences® >.05) were found among treat-
heat load was temperature-humidity vation occurring. At the same time, a ments for panting or bunching score in
index (THI); THI=T, - (.55-.55(RH/ bunching score was assigned. Thiseitherthermoneutral (TNL)or hot (HOT)
100)) x (T, - 58) . measure indicates the proximity of climatic conditions. However, within
During each of the three 21-day each animal to its nearest neighbortreatments, differentproportions of cattle
periods, thermistors were inserted into (within apen), where 1 indicates animals were bunched and panting (Table 4).
an ear canal of a total of 12 steers (two/are bunched (any part of one animal This is particularly evident in periods 2
ad libitum groups and four/limit-fed within 3 feet of the midline of any other and 3, in which cattle assigned to the
groups) within each treatment for animal, with midline determined from CGFAD treatment had the greatest per-
approximately a seven-day period to shoulders to tailhead) and 2 indicatescentage of cattle bunched and a greater
obtain tympanic temperature (TT) on animals are separated from others. percentage of cattle panting. In general,
an hourly basis. Steers were selected (Continued on next page)
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Figure 1. Hourly tympanic temperature (TT) of cattle fed various diets from day 21 to day 42.

Table 4. Chi square analysis of percentage of cattle panting and bunching by treatment and period.

Panting scor®(period 1) Panting scat¢period 2) Panting scatéperiod 3)

Item 1 2 Pvalue 1 2 P value 1 2 P value
RES21
Bunching score

1 84 79.17 74.45 85.27 80.95 92.38

2 16 20.83 .38 25.55 14.73 .028 19.05 7.62 .03
RES42
Bunching score

1 79.05 85.71 77.93 90.08 80.88 90

2 20.95 14.29 .22 22.07 9.92 .008 19.12 10 .092
CGFAD
Bunching score

1 83.33 73.21 84.72 94.12 86.84 98.28

2 16.67 26.79 .24 15.28 5.88 .07 13.16 1.72 .024
DRCAD
Bunching score

1 83.33 86.84 85.51 89.47 83.87 95.12

2 16.67 13.16 T 14.49 10.53 5 16.13 4.88 A1

Panting score 1 = % of cattle showing little or no panting, 2 = % of cattle showing moderate to excessive panting.
bBunching score 1 = % of cattle bunched together, 2 = % of cattle not bunched.

cattle that are panting tend to display aeffect on panting score. When averagedconditions. The percentage of cattle
greater level of bunching. Bunching is across diet treatments, black cattle hadshowing moderate to excessive panting
often observed with cattle under heatthe greatest percentage of cattle showingncreases approximately 30% from TNL
stress and possibly contributes to addednoderate to excessive panting, whileto HOT conditions. Only when cattle
heat load by diminishing air flow. white cattle displayed the least panting were exposed to HOT climatic condi-
Coatcolor (black orwhite) was found under TNL climatic conditions. A simi- tions did trends in bunching become
to have significantR < .01; Table 5) lar pattern was seen under HOT climatic apparent. Under HOT conditions, dark
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Table 5. Chi square analysis of percentage of cattle panting and bunching by climatic conditions (P < .03) to period 3R < .14). Thus, the

and coat color. percentage of white animals bunching
Hide color appears to increase over time, as body
Item Black White P value condition and days of feed increase.

These data suggest that as white cattle

Thermoneutral conditions (THI < 74 .
) get fatter, they tend to behave more like

Panting score "
1 54.39 7719 the black cattle L!nder hot condltlpps.

2 4561 22.81 <.01 Under hot environmental conditions,
Bunching score heat'loads_car? be red'ug:eq by restr_icted
1 78.72 78.36 feeding which is beneficial in protecting
2 21.28 21.64 .95 cattle from the effects of hot, humid
Hot conditions (THI  74) conditions. However, the preferred

Panting score length qf time.to I!m_it—feed, prior to a
1 27.64 48.29 heat episode, is still in question. Imme-
2 72.36 51.71 <.01 diate benefits to restricting DMI occur

Bunching score by reducing metabolic heat load, how-
1 90.7 85.04 ever, additional benefits likely occur,
2 9.3 14.96 .073

longer term, in which metabolic rate and
#anting score 1 = % of cattle showing little or no panting, 2 = % of cattle showing moderate to exceggipciated heat production are reduced.
panting.

bBunching score 1 = % of cattle bunched together, 2 = % of cattle not bunched.

1Terry Mader, professor, Animal Science,

cattle bunched mor@k .08) thanwhite  having fewer problem with flies than HaskellAg.Lab., Concord; Simone Holt, graduate
student, Department of Animal Production,

cattle. Since cattle of different coat col- black cattle, or sense heat coming from iversity of Queensland-Gatton, Gatton.
ors were in the same pens, it would the black animals, is not known. Al- Queensland, Australia; Tony Scott, research
appear that the white cattle tend to staythough not shown, observed effects of technician, Animal Science, Lincoln; Shane Davis,
away from the dark cattle. Whether they coat color on bunching tended to dimin- 9raduate student, Animal Science, Lincoln.

are not bunching because they are coolerish over time, particularly from period 2

Managing Heat Stress in Feedlot Cattle
Using Sprinklers

Shane Davis between 1000 and 1200 (AM), or 1400 by which heat is transferred from the
Terry Mader and 1600 hr (PM). Water application animal to the environment is reduced
Wanda Cerkoney lowered soil temperatures of the moundsand in extreme situations may actually

with little effect on temperature-humid- be reversed so that the animal is gaining
ity index. Tympanic temperatures were heat.

Water application to feedlo lowered by treatment. Performance Management strategies such as
mounds lowers body temperatue variables were not affected; however, altering metabolizable energy intake and
of steers without adversely affect- AM steers were more efficient than PM providing shade structures for the ani-

ing mound microclimate. steers. mals to reduce heat stress have been
explored and are viable options to beef

Introduction producers. Use of sprinklers to apply

Summary water to the cattle and mound in the pen

Reductionsin performance of feedlot is another option. While sprinkling sys-
Ninety-six Bos taurus steers were cattle during summer months can be intems have been extensively used and
used to determine the effect of waterlarge part due to elevated ambient airresearched in dairy, poultry and swine
application to feedlot mounds on per- temperature. These detrimental effectsoperations, few studies exist examining
formance, behavior and tympanic may be further compounded when ele-their effect on feedlot animals in the
temperature of steers and microclimatic vated ambient temperature is coupledHigh Plains. Therefore, the objective of
conditions of the mounds. Steers werewith high humidity, lowwind speed and/ this study was to determine the effects of
assigned to 12 pens subjected to noor solar radiation. When these adversewater application to feedlot mounds
water application (CON), water applied weather parameters exist, the gradient (Continued on next page)
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