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INTRODUG TION AND PURP&SE -

The 1ncrease ln the 51ze and number of. cattle feedlng eperatlons
-in Arlzona has resulted 1n a local demand for comprehen51ve studles

;f'of all factors céntrlbutlng to’ greater and more efllclent productlon

"‘"]of flnlshed St@CKo‘ Yéarwlong feedlng is con51dered de31rable by many

.operators engaged ;n the 1ndustry9 and the reactlons of feedlot cattle
3 ;to the hlgh temperatures of the Southwest have empha31zed the need
;‘for proven practlces and 1nstallatlons that Wlll allevmate ellmatlc
istwess durlng the summer monthsa A k
Ihe test reported 1n thls paper Was de510ned to compare the rates

and efflclency of summer galns made by yearllng Hereford steers prov1ded?:
f, shade 1n the v101n1ty of the feed trough with the galns and efL1c1ency
f!of slmllar steers prov1ded shade at a more dlstant or conventlonal -
'i’lbeatlonn The steers subgected to tne above treatments were, in turn9‘ 
j-»lcompared w1th a 51mllar group denled the beneflt of shade duxing the '

L fattenlng per:s.odD o -.5:



‘, -LITERAT"URE‘ REVIEW

The 1nfluence of shade locatlon upon the rate and efflclency of
;_summer galns in fattenlng cattle has not been found 1n the 11teratarea<if

i However9 cons;derable related wor? has been feoortedg

Keeplng aduit llvestock coo1 1n “the - sumner is a greater problem o e

in most nartsrof thls‘country_thanrkeeplng”t@em warm in the-w;nterg
1lobqerved Brody (1) ‘Gbncurring’With ﬁhis»observation5~snappf(12)*-:"

,stated that too llttle attentlon is glVon to aaeqaate shade prov1sxons

‘;: for cau%le derng hOL Weatherm‘

Gattle moved from shaae to an area eqposed.to strnng sunllght 1n AEE
r»the summers accordlng to Rhoad (10)9 showed 1ncreased fesplratlon ra%es ~f '

= and hlgher body temperaturess 1ndleat1ng 1nereased dliflcultles 1n dlSw. e

b f‘ip031ncvo£ body‘heatg, Furtherg Gaalaas (3) netea that less time uas

, spent grazlng on. open brlght days than on overcast davsc» Waynard (6)'.
’stated that phy51ca1 regulatlon operates uﬁdsr condltlons of 1ncrea31ng ‘
:  env1ronmental temperature untll the regulatlon,ﬁs no longer sble to ccol _
"V”Lhe anlmal bodya_ At thWS p01ntﬁ a superwnormal body temperature and an
.;»1ncrease in metabollsm‘resulte o L ‘» R |
- Hot weather is a detrlnent to. llberally fed fattenlng catnleg 1ndlm 

{cated Mbrrlson (7) More beat 1s produced by‘chew1ng, duges 1ng, and :

';f"a531mllat1ng the feed ﬁhan ﬂs requlred to malntaln the body tcmperatureo~

PhYSTCal regulatlon by the actlon of 1ncreased reqpxratlon ratess even to

. -.the p01nu of pan&lngs 1q characﬁerlstlc of the anlnal efforu to dlspose“:v

"-_20¢ EACBSS body heat when under hlgh envxronmenual nemperaturesa ngh-

_‘anlmal temperatures and resplratlen ratos are accompanled by 1ncreased



msta‘bollsm and a greater demand. for .nutr:.entse B Therefore 5 fattennag
cattle produce less raplel ga:.ns ‘than would be expec*bed in'a more
" comfortable env:.ronmentg - » - |
D:.sc:omforts of cattle9 dué to cl:.mat:.c sﬁress, have been assoclated
by Mulllck et alo (8) 5 m.‘i:h decreased feed 1nt,ake@ WOrk:s.ng w:.th da:ur’y :
- COWS under controlled temperature cendlt:.onsg ;Ragsdale et al. (9) found. .
'that» 1ncreas:z.ng tempera'bures above the normal notlceably decreased feed
~consumptlon and m:.!.lk productlono | ‘ 4 : B |
According to Dukes (2) > animals remain ccmfoz‘table mxder normal en~= R
vv'lromaental cond.ltlons ‘by means of rad:n.at:.ong comrectlong conduct:.on and =
" water vg,porz.zatlona As a consequence 5 the body temyera‘c.ure and metabol:!.sm
are not. matex‘z.allv J.m:rease«ilo ’Ihe anlmal“s c@nd:.t:x.on shows great change,,
however » when the env:.ronmental ’cemperature rlses above the norma}. and '
'the animal system is no l@nger able to preven't r:.ses 1n body tempera.ture
and increases in mstabollsmo ‘ -
W;nsl.ow and Herrlngton (13) effectlvely charted the ‘bas:.c phys:Lcal

| and phys:a.olog:.cal fac'tors u.pon wh:.ch hea"c 1nterchanges depend 2

: Evaporatlon . Convection Radlatlon

| Physical Factors

wAir temperature | o o x X
A:Lr movement X . x.
. “Relative humz.d:_ty R ¢

Mean radisnt energy o - BN O x



Evaporation Qonvectioh  Radisticon

’»PhysiologiCal-Factafs‘,»'

Du. Bois surfa@e afea;_ N vw{i : ‘A:‘_"  X,
EffectiVé radiation area' k A ‘>:, o ‘:f,'; N _ij;,'L>

. Area'of‘evéporating.' _ 7 ﬂ
Yean- skin ﬁemperéture | . :” Lo X : - X‘
Avéilable moisture for | |

evaporation - ’ - X

;Many workers agree that more effectlve control of radlatlon and mean
radlant energy contributes mach to tne phy31cal comfdrt ana efflclency efk :
cattle during hot weather. -

Brody (1) recommended the reductlon of solar radlant energy'upon B

animals to permlt greater anlmalsheat loss and a relatlve increase in TSR

) anlmal efflclencyo

The effectlve radzatlon of the sun, reported Kelly and Ittner (5)3
.can be reduced con51derably by the use of shades and other 51m11ar “
artificial means. An example fromftheir,work demonstrates the.heatfinte?é

changes between an animal and ibts environment as follows:s

© Mo Shads  Shade
Heat eichangevby radiation . | | »
- (BT0/hr) R B 310
Heal éxchanged by convection o i v ‘A_v;_h
B mesee . 4137

R BN L



L'ff°yHeat movement eway'from the animal body 1s represented by the p031t1ve

"A‘Hvaluesg whlle heat movement 1nto the anlmal 1s represented by the negat&ve j]_H

. Valwee@

' The effect of shade on phy81ologleal reactlons of Hereford and Herefordw-’

:5f'Brahman crosebred @attle has been studled.and reeorded by Lttner and |

Kblly (h) and Kelly and Ittner (5)0 Thelr results show that shede stru0e~.

*vi:tures effectlvely'reduee the heat 1ntake of animals ln01dent to the

' absorptlon of radlant energy from the eun@ ngh shaaes (l@le feet hlgh)fe"ﬁ'
covered Wlth etraw adequately reduced the sun“s radlant heat upon 11ve=

_i etecko

EXPERTMENTAL PROCEDURE

‘ffreetest‘Pﬁocedﬁree '

TWentyaeeven yearllng Hereford steers were selected seventyeone

- days (Aprll 19o 1951) prlor'%o the 0ffl®1al start ef the test The steers9 '

»f'prev10usly number branded Were Welghed and placed on’ a pre=teet ratlon

"as a smngle groups Thewpreatest~ratlon (fed free ch01ce) eon31sted of
.;chopped alfalfa hayp hegarl s:.la,ge9 rol,ed barley5 and cottonseed mealo
i_fBlock salt was prov1ded in abundanceo ihe rolmed barley and cottonseed
‘? 1meal were 1ncreased greduallv untll the cencentrate level of the fattenlng |
?{‘ratlon was equalledo Records ef feed consumptlon Were kept for the entlre o
group; N | ) | - » |

Fertyenlne days after the beglnnlng ef the prenteet perwod the

RS ;steers uere inleldually Welghed and,glven condltlon scoreso. On the

-ﬂba31s ef these melghte and smres‘9 the steers were assmgned to three



groups of nine per udita ‘
' .Each group was placed in an individual pen and fed the dxpérimgntal
ration (Tablé II)Vfree ¢hoi§e§ A1l three pens feceived idehticél‘treat—
‘7' meﬁt and ﬁer@jfuliy-exppsed'ﬁgrthe sung.vDuring this”period feed conSumptiég:
records weredkept for'each inddvidualjiena Observations of group feeding
habits were made and resplratlon rates were recorded for anlmals selected o
at random'w1th1n each peno |
On June 1.8‘9 1951, all steers were weighed 1nd1v1dually and glven
condltlon scares9 and the pre-test recordw were elosed0 The 1nd1v;dual
gains for the enLlre preutest perlod of . 60 daysg and the feed consumptlcn
records for the last eleven days of the pre»test perlod Were used to
determlne the equality of the three groups to be used in the subsequent
teste | » | ‘ B ,‘ .
Durlng the eleven days follew1ng the concluszon of the pre=test
,period~‘shade structures were -erected in tﬁo of the three‘pens;i The shade‘%
structures (l@ feet wide, 18 feet long.and 10 .feet high) were constructed '
of galvaniaedalron roof1ng and were open on all sides w1th a vertlcal
backwdrop extendlng k feet and 8 1nches from the top of the structure on "
the western exposureo At 1s OO pomop each structure prov;ded a shaded
area of 10 x 18 feet at Zh and L2 1nches above the ground surfacec Thls'
prOVlded a mlnlmum of 20 square feet of- shade per animal. As the aftexa
noon progressed each shaded afea 1ncreased in deptho At EﬁOO p@m;;
the shade cast by each structure offered an area of 15 x 18 feet at- Zh
andth lnches'above the surface of the groundo Diagrams of thevshaded
»area are prov1ded 1n Flgures IITa and 1ITb, | | |

The shade structure in Pen 1 Was erected Sh,feet from the feed



’?trQﬁgho A 51m1Lar structure was located at 2 dlstance of 1@ feet from thei
3;trough in Pen 2. The shade was so located in. the latter case9 tha% 1t
‘ - cast a shadew in the v1c;n1ty of the feed durlng the hot afternoon

,perlodeo Pen 3 was prevmded ne shadeo-

kTeeﬁ Proeeduree<« a

With ‘the beglnnlng of the offlclal test perlod June 299 19519 the

» - alletment of tne anlmals remalned as-in the last phase of the prewtest

i'perwodo The groups were a551gned to the test pens by‘randem seiectlono’j
- Inleldual steer welghts Were taken at tke etart of the experlmentg at B
1nterm1ttent 1ntervale and alse at the eonclu81on of . the 'éeete Feeder
grades and condltlons seores were a331gned each steer at the beglnnlng
'; ‘0$ the test and agaln at tne end of “the feedlng perlodo s -
All three pens were fed free ch,o:!.ce° Feed was supplled each mornlng -
:and even;ng and feed eonsumptlon records Were kept by pens for the dura= |
tlonrof the-teeto' The fattenlng ratmon (of conetant pereentage composi=
';tlon) con51eted of hegarl 51lage9 chopped alfalfa hay5 rolled barley
 and eettonseed meal (Table II), - Salt was eonetantly avallableo
Temperature and humldl%y records (Teble V) Were obtalned from the
erlverswty ‘of Arizona Weather Statlono Env1ronmental temperatures at
the test locatlon were frequently recorded frem Mex1mumeM1n1mum ther=_
nmometerse Atmospherle temperatures at the test locatlon were reeoraed o
-'V1n the shaded areas ana in the dlrect sunllght at both the helght of .

the standlng anlmal (approx1mately h2 1nshes above the ground surface)

. ,_~and ae the helgh$ of the anlmal lying. down (aoprox;metely 2h lndhes

B abeve the ground surface)o S _  | :'_, R



Frequent observatlons of the anlmal Leed;ng hablts and ac%1v1ty in -

'7feach pen Were recordedo'~

Resplraﬁlen ratee were determlned at 1ntervals by observatlon of

S flank mQVemento, The resplratlon rates of several sneers in each peny -

- seleeted at random9 were. observed and recorded under varylng env1roneri"‘

' ‘ mental conaltlenso 'The env1ronmental temperatures were recorded at the

. tlme of’tne resplretlon countse

Shade dlagrams were. made at the beglnnlng of the test and aﬁ 30=day

. 1ntervals thereafterg weather permlttlngo-

The experlment was concluded after n1nety=e1ght dayso Indiﬁidual it

- .«welghts and condltlon scores. were agaln recorded and the excess feed wasjf;“ o

'-,. Welghed becko Inleldual galns were analyzed :.=sta.t:x.s1‘:,:|_c:allyi9 ana the '

: efflelency of feed utlllzatlon was calculated by penso

. RESULTS

Pre-test Results
{;Aﬁeiage>gains.per_héad_andeaverage deily gains, based upon thez4
.f'preatest*period‘of 60 daysghafe shown on Teble Lo It‘may'be'hoted in

.thlS table that Pen 1 galneé 167 8 pounds as compared w1th 1b9 5 Pounds

- and 153 h nounds recorded for Pene 2. and 3 respectlvelyo Howevera ‘

ﬂ“vvarlance analysee based upon the methods of Snedecora (11) 1nd1cated that
' zﬁhe dlfferences were 1n51gn1fleanto TabLe L also shows the average

. dally consumptlon to be comparable for all 10tSe'



‘I’esb Res’ul*itys. o

‘I‘he resul’ts of 'bhe 'best per:u.od are sunmxarlzed :1.n Ta.b.le IIIo , The
S steers of Pen 25, provz.ded shade at the feed *troughg ga:l.ned 2011 pounds, -

'.dallyo ’I.he anlmals in Pen 19 w:.th ’she shade lecat.ed 5k fee'b from the

o _: feed trough, made average ga:.ns of 2.1 pounds Wh:.ch exceeded the .169

B 'pou.nds reeorded for* the unprotected steers of Pen 3.
The dally feed oonsmned by Pen 29 shown as 35 7 pozmds per heao.gj

. was sl:.gh‘bly greater 'bhan for Pen 1 (recorded at 35 3 pounds)9 while

. . . Pen 3 consumd only 3& 3 peu.nds per dayo -

Observa.‘b:n.on of am.mal feedlng hab:s.ts (Flgure I) revealed the
;tendency i“or all 'bhree groups to i‘ollow a s:.milar trend :Ln “the. morm.ng |
and late ~a£ternoeno However, ‘the hab:.t.s durlng the mldoafternoon
j{varled in that more. steere of Pen 2 star'bed feed:s.ng earl:.er than the
~steers-in I?ens l and 30 ' . |

‘I‘he respzrat:.on rates (Fn,gure II) showed that addlt:.onal stress

~ was suf fered by the steers oi‘ Pen 3 as 't.he env:\.ronmental 'bemperature
_‘A,‘:n.noreased@ Increas:mg envm.ronmental temperatures affected "hhe steers’
.‘Vef Pens l and 29 ‘but these anlmals didn't show the d:n.scomfort exhlbl’ced; A
‘by the s‘beers of Pen 3° ‘. |
flhe feed per pound of galn, recorded for. each éens presen’ced a
- _‘trer\d oppos:l_ng ‘bh.at observed for the dally‘ feed. consumedo_ Pen 3‘ re- -
g qulred 18 3 pmmdso . Pen 1 mtlllzed 16 8 1:)0133.1::,433‘9 and Pen 2 (reqm r:mg :
"'_if-the 1east) consumed 15 1 pou,nds of feed per pou.nd of ga:s.no
‘. “ ‘Ihe steers :m Pen 2 made the most economeal galn,sg as 1nd10ated
" on Ta‘ble -IIIo The cost of $§O 26 per pound of ga::.n for th:Ls group was

L ;f;apprec:.a‘bly lower -than the ’-‘50029 and .‘?pO 32 r’eoorded for the anlmals of



10

Pens l and 3 respectlvelyo »
The net return of PEn 2 exceeded the others by'returnlng %37 85 SR
per head, whlle Pens 1 and 3 follewed w1th returns of $l901L and. %13 05

per head respectlvelyo

DISCUSSION AND CONCLUSIONS

f&fé;«a:e{swema :

The results of the prewtest perlod prov1ded a means of evaluating
ithe galns between the pens aﬂd.the 1nd1v1dual valns w1th1n pense Upon
comparlson (Table I)g 1t was, noted that the steers of Pen 2 showed ‘a-
'lower 1nd1v1dual galn than dld the steers of Pens l and 3.. Varlance
analyses ef the mean=~a1ns between pens (Table I) 1ndlcated no 31gn1fic 1
A]cant dlfferenceso . A A - 4-" _’A - |
| The feed record for ‘the. perlod June 7 to June 18 1951 (Table I)
‘ prov1ded & ‘measure of the average dally feed consumptlon for the nerlod
‘ ‘by pens. ‘Ihls record shows;ihat the three pens consumed equal:quantltles~
‘_'pffeedo"‘i [ S

Feedlng habltss anlmal act1v1ty2 and resplratlon rates for the__;
‘pne=test Derlod showed ﬁhat the three pens reacted the same under
comparable enV1ronmental condltlonso, ' ‘

When supplled the mornlng rat:s.on9 all of the steers in each Den
".started to feed 1mmed1abelyo Thirty mlnutes after the feedlng two or.
ﬁnree anlmals remalned at the feed trougho Thls was characterlstlc of
‘alg three penso Usuallv around 10: 30 aomog all the steers were dlspersed

“ about their pens bub none: Were feedlng Dur;ng the day,:thefsteers peazi""



, ll

rmalned scattered aboub each pen taklng water.occa51onally'but they'wereb‘f.v
vlndlfferent to feed untll after the evenlng feedlngo' In generalg ‘none |
of - the anlmals of the three pens 1ndlceted any‘lntere3u in tne evenlne
:‘ratlon untll 5 00 pomo or laters at Whlch tlme three or feur steers of
each pen'would begln to feedo o N }

Dur:mb the tlme tne steers were dlspersed about the pensg the same
degfee of comfort and range of reSplratlon rates was obserVed among the
three grou.pse Ehe resplratlon rates on June 16, 1951 were very much
‘the same for all three penso From 9300 to lO OOAaemog the average
"resnlratlon rate of each pen‘was about 85 per- mlnute Whll° between

' 1@:00 and ll;QQ aomgg'the resP;ratlonkrete_everage of each pen was 1051;
per minute. eAt SzOG'pgmpb the‘respiration.rate average of each pee'wes :
: about‘SG pef minute;, Tﬁe maxiﬁum.end minimum ﬁemneratures'on reeefd |
-'for that day were 103 and 60 deorees Fo respect1Velv at the Unlver81ty
of Arlzona Weather Statlono, o

The pre-test observatlon59 comparlsons; and statlstlcal analyses
;lndlcated that the steers Were unlformlv alloted° the evaluatlon of these
‘vdata therefore strengthens the hypothe31s that the dlfferences in the

test results were 1na1eat1ve of the dlfferences in treatmento

Téét'Péfiéd -

The effects of shade and shade locat:!_on3 for thls experlmentg :

assumed a deflnlte trend as shewn in Table III. Evalnat&on of the final

. results revealed outstandlng dlfferences betmeen the three pens of steers :TU

'for the test perlod of nlnetyaemght dayso

Table III shows that the 1nd1v1dual galn ef 2320h poundsg recerded



-f for the steers 1n Pen 2 durlng the testg was the hlghest galn made under"jr

cl2

rtne three treatments compared ﬁhade was nrovzded near the feed trough :itri]"

*-in this peno The steers in Pen 12 w1th the shade Drov1ded at a more

'remote 1ocatlon9 galned 205 6 poundss these in Pen 39 w1thout beneflt of -

o shadey galned only 183 Ly poundso, It may be noted in Figure IV ﬁhat the : C

©.ogain ?elatlonshlps 1nd1cated above were reasonablv con51stent throughout

the feed;ng perloda The galns 1n Pen P heweverg were somewhat erraﬁlco
The dlfferences 1n 1nd1v1dual gains were analyzed by the methods of

'Snedecor (11)3 and. the results of these analvsee are shown in Table Ivg

|  As observed in tnls tableg the galns of Pen 2 exceeded tnose of Pen 3

‘by a hlwhly 51gn1flcant flgureo The anlmals of Pen 2 made hlgher galne

than did tne steers ef Pen 19 and the dlfferences approached 51gn1flcance.; .

ag the 5% levele A1 other comparlsons proved insi gnlflcanto
| . The dlfferences in the 1nd1V1dua1 galns made by the steersp.sube..;
;vjected to the three treatments prev1ously outlined, ean e 335001ated
no® only wmtn “the presence or- absence of shade and w1th the shade
;locatlong bnt more sneclflcallv w1th the dlfferences in ?eed consumptlong
'feedlng hablts, resplratlon rates and efflclency of feed utllnzatlona :
As. shown in lablewlllg the steers in Pen 2 consumed 3597 ponnds ef |
feednper head dallyo 'Tnis.figune.eliohtly'eXceeéed the“35'3.pounde‘
brecorded for Pen 1 and the 3h03 pounds recorded for Pen 3. “While thesev':
» dlfferences are small and Wlll account for llttle dlfference in ga1n39
they suggest some lnfluence of treatment upon feed consumptlona,v |
Since the eteers in Pen T were prov1ded no protectlon from dlrect'
.“selar radlanmons and since the.anlmals of>Pen l»were subJected;tO’the

same eOn@itions‘while feeding du:ing~the daYglthe above conclusion is in -



3

| ac@érdﬂwith th¢ findings of Mullickﬁ'ﬁﬁ:ij and Kehar (8)‘énd 3agééale‘
et alo'(9)'. Iﬁé‘former‘reﬁortéd thatfdisccmforﬁ dﬁe,ﬁo climatic. stress
<resu1ted 1n decreased feed 1ntake9 whlle Ragsdale found tnat 1ncrea51ng
f the body temperature above the normal affected both feed consump%lon and
milk production aaverselyo |
~ Not only‘were the dlfferences in the three‘tgeatments af the experlm

mghtal‘cattle assoclated'w;th«dlfferen¢es in dglly feed cgnsumptlon9 but
treatment‘aisd éxerted an'apbarenﬁ influeneé upen tﬁe time éf consuﬁptiono'_
~ The 1auter is illfistrated in Flgure I Whlch is a graphlc record of ‘the
average number of steers observed feedlng at varlous hours throughout
the day. | _—

1t ﬁay be noted 1n the flgure descrlbed aboveg that the steers of
PEn 2 were away from the feed trough for a somewhat shoruer perlod n
durlngzthejheat of-the day bhan;werekthose in Pens 1 and 3. Qf ‘equal
importance is‘thé:fact’thét én'interchange of.animals at ﬁhe feed’tfough |
occurré& frequeﬁtlyiin Pen 2 during the periods in Which,only’one or tWO,
_animals WereiobServéd>feeding'at a given instant. This.did‘nbt occur e
an apbreciable exfenf in the other‘twd‘pehso'v:" | |

A rather strlklng dlfference was found 1n the feed censumptlon
‘,hablts of the anlmals in Pens 1 and 3o Although~the perlod of 1nact1vity
was of 31m11ar duratlon through the heat of bhe day9 more anlmals in Pen ln"
‘began feedlng at S 00 pam09 or shortly thereafterc Thls is apparent in
-Flgure L. ‘

The feed consumptlon hablts observed in each of the three pens
seemingly account for'the dlfferences in feed consumptaono ngeverg

A‘these,daté,must.be,substantiaied by'further Qbsérvationsm



Thé feed iﬂtake and accompahying feed @énsumptionr habits und‘ex“’
the var;.ous env:x.ronmen’oal eondltlcns can be explalned par"hlal v ’by the
d:.fferences in c];a.mat:.c stress as reflectod in the resgnrata.on rates
','recqrded in Flgurs_ 11 B |
Discomf oicts 9 dué to CMatic é‘tress 3‘ were particuiiarly ouﬁst.anding
'among the steers of Pen 3. ! cond:.t:x.on which was not as evident in
Pens 1 and 20 On @lear br:.ght days t‘le resparatlon rates observed in
'_‘.I’er;fBV 'consistently ra,nged hlgher than the rates of the oraher‘ tWo pens.
"As 'shoﬁri on ?igufe 'IIQ “the éverage ;re‘spiration_ratfes of Pep 3'ranged. from
: 20 to 30 resﬁifaﬁioﬁs per minui;'e ; faSi;er than t}hg average of the two
: shaded gfoupsg These differences are .in-accgrd withﬁhoa@ (20),
Gaalaas '(3) and f*ﬁqr:;‘ison (7) who associated increased atmospheriec 'tfempera; B
ture with ih.érea_sing reépix'étion rate’sc’ The difference in respiria:tionv o
ratfe‘ is of pfofdund' iméor{:ance when it is-co'nsidere‘d that the. average
resp:\.ratlon rate of catile, at zc"est9 is 10 to 30 resplratlons per mn.nutes
as has- been 1ndlcated by Dukes (2)

It is concluded, that the shade structures in Pens 1 'énd' 2 effeetively
redugéd 't:,het solar radiation to such an e:é‘bent that the steers in these
two pens disiposedof bodj heat :more efficien_tly than did the unprotected
ste‘eré in Pen 3. This conclusion compares. favorably with 'tkie reports of

- both Kelly:and Ittﬁer (5) ,’aﬁd .Bx?;ésiy (l)q_ :

' Efi‘iciency'of feed utilization foiiowed in the saﬁe order as',feed
consumption. The steers of - Pen 2, with the shade close to the f.‘eed |
trough, were the most efflc:.ent requiring 15 1 pounds of feed per
pound of gain, Pen 1, W:Lth the more conventn.onal shade 1ocat_3_on9 and

- Pen 3, with no prote_c"b_ién from the sun, required 16.8 pounds and 18.3 .



"epounds ef feed per beund of ga:m:respectafelyb,
‘ The hlvher feed requlrement per pound of galn ln Pens l7and 3
';agreed w1th Ragsdale et alo (l@) in that the hlgher envlrenmental temperaé4v

_?ture decreased produetlono In addltlon9 feed eonsumpt&on was not as un1= N

'jgform throughout the day in Pen 1° as 1n Pen 29 sance the anlmals in tne

’former case were 1nellned to llnger under the snade 1ecated at some o

dlstance Lrom the feed supplyo Based upon the report of Brody (1) these

‘?*-ifdlfferences 1n feedlng hablts should account, to some extentg for the_v

-» d1f¢erence 1n the efflclency of Pens 1 and 29

It naturally fellows tnat feed cost per pound of galn should be

b correlated p051t1ve1y wmth efflclency of feed utlllzatlenc As recorded

'quvW1th a cost of %O 26 per poundo Pens l and 3 fellowed.W1th costs of

:-Oﬁ Table III9 the steers of Pen 2 showed the greatest economy of galn

:v‘$0 29 and %OQBQ per pound of galn respeetxvelyov ,“ \

| Vet returnsg as shown on lable III 1ndlcate an 1ntefest1n° result
;of thls tests “the. steers of Pen 29 w1th the shade near. the feed trough
’ returned %27 82 per head whlle the steers of Pens 1 and 3 aﬂeraged

) $l9olh and %lBaOS per head respectlvelyo These dlfferences in. net returns“

‘} were attrlbuted to the corre8pond1ng dlfferences 1n galns and feedlpt

iefflclency as shown on Table IIIo } ,"» ,’ B 'ev«,:- ]

The ﬁest deserlbed in thls papers mhlje not entvrely conclusmve9 |

'ilndlcates that protectlon from tne sun is of 1mpartanee ahrlng the summer'l'

."feedlng perlod and that shade locatlon 1nfluences feedlot: performanceo :

B Because of the dlfferences in rate of galng feed consumptlong feedlng

s habltsg feedlet efflcmency and net returns a55001ated w1tn the treatments

'descrlbed 1n thls repdfts a repetltlon of thls eyperlment sheuld merlt

con51deratlono;ﬂ.
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- SUMMARY .

'Twénﬁybse?ehvyearliﬁé~Héreféfd éteéis,,iﬁ;threéipgﬁé'oflniﬁé,ﬁéad B
eaébgfwere‘fatténediﬁnder aifferent enyiroﬁméntalﬂéonditions‘fqr av"

" period of minety-eight days (June 29, 1951 to October 5, 1951). A shade
'E‘Strﬁctﬁré:was échventionéiiy 1océt§diip Pen 1?5;:somé»éiStance:fréﬁ'fhe{f
 feed ﬁrbﬁghb kriike struétﬁfeg érected3in Pénv29'pfo§iéeé;éhéde»in the
;>v101n1ty of the feed trougn durlng the hot afternoon perﬂod ‘and Pen 3
;.was fu11v exposed o the suné' Ind1v1dua1'we_ghts were taken and groqp

feed consumptlon records were malntalned

'L‘The re&ults of the test mere as fo ow

’l“!;_l€~ The steers of Pen 2 made a credltable dally gain of 2@h pounasgnw‘*w'ir'

"Wh:le those of Pens 1 and 3 galned 2 1 and le/ poundg respecslvelya
5 2@ Varwance analvses of total galns 1ndlcated a hlghly 51gn1flcanbr

dlfference between the galns in. Pens 2 and 30 The dlfference between

o Pens l and 2 approacbed smgnlfwcance at the S/ 1evela

’13 The average feed consumptlon between pens was rather 0103667 
'Héweverg the steers of Pen 2 conaumed 35 7 pounds of feed per head aa:.ly9
.?, whlch sllghtly exceeded the 35 3 pounds recorded for Pen 1 and the )ha
-pounds recorded for Pen 3¢ : - g | : 't ‘ ' :

- :h;f The hlghest feedlot effchech'was‘shown by Een 2y requlrwng lSe
:lpéuhds 6f fe ed ‘per pound of galny whlle Pens 1 and 3 requlred 16, & Doumas
i”and 18 3 pounds of feed per pouna of galn respectﬂvelye E— -
'fSQ The steers of Pen 2 showed ﬁhe greatest economvvéf gé1n1w1uh a ;;

f,cost of $O 26 per poupao Thls flgure compares favcrab1V'w1th the oost of -

*Af"$p0529 in Pen 1 and %0032 in Pen 130



‘“):ﬂ177&

7 6 With a. net return of @27 82 per. head the steero of Pen 2 surm f“:
' { Uassed the average net returns of Pens l and,3 by $8 68 and ﬁlL@77

Vreqnectlvelya :
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PBEQ‘IEST PER.LOZD APRIL 19, 1951 - JURE" 18 1951

 (per head basms)‘

'b?‘Lct aumber  ;:£ E o f: S {.'  1' .i o ';2‘0' o 3
| NuMber ef head R ,"'*-_" ‘f9~: S g f:, o 9

B -Flnal Welght June 18, 1951, (lbs) o 675.6  670.6 . 6728

‘ ’,;Imtlal Welght Aprll 199 1951 (1bs) - 507.8 52103, o *»,,519;1; | A 7
Totalgain (bs) . 16T.6 U951k
  Da11y’ga1n (lbs) i 'p,iifi B ,':f 2;8‘ - 2.5 '1: »1'1:206

:'Dally feed consumptlon (lbs) S f, 32,7 1,; 32.7 . 32.7
June 179 1951 - June 18, 1951 ' e L

" VARIANCE ANALYSES OF GAINS BETWEEN PENS

e e e e e e e e e A

" Varisbility due.tes = DF Suief = Mean = - Fx
‘ R o squares . square Lo

1vs 2 _

Between 1nd1v1duals‘ - 16 '~j.,lh557708' o 911.1
Between groups -1 ': 1,512.5 flgSlQOS :

'-.»‘Be‘bwé%eri individuals 16 3 f99‘355;6 R
LBetwgen groups ._‘;l,j;; o 23598 S 93808 )
2 Vs 3 » 7 o

Between 1nd1v1duals ‘ ié o 119822;25 § '738;9»

o . L . - : . V 0009
Between groups ,‘i e 1 ’1_ ) 68 0 . 68.0 e

31gn1f1@ance 2t the 5% 1evel lswh@h9 T



- EXPERIMENTAL RATION

Composition A ) Pereent Avérage‘DaiLy‘Ratidﬂ ?ér_Hééd?'

“Penl . Pen2  Pem3

Mfalfa By 0 CiS9 T 32 3.2 3.
(Chopped) e , o N R :

Hegari Siiage» S 60 o 2Lk 20,6
Berley (Rolled) 28 9.8 100 . 9.6

th’c@néeed' B%al 3 EREEE T R RS .. 1.0




TABEE III

SUWMARY o FEEIENG PERIOD

JUNE 29, 1951 — OCTOBER 5; 1951(;"'

(per head bas:.s)

22

Lot mwmber o U1 -

Number of head - . L . 9

©Weight Oct. 5, 1951 (ibs) . 906.7 -

- Welgh'b June 299 1,951 (l‘bs) : 7@101

vTotal galn (1bs) » _ o ' 205,6-

‘Daily gain (1_bs)» S 2. R

Tétal feed féd’(lbs) L 3,lsET

. ,<_Feed fed per heaﬁ per day (1bs) 35.3

Feed per. l‘bo ga:m (l’bs) | 16,8

I‘eed cost ner day (‘;;,) S 0961

Feed cost per lbe ga:m ($) L 0029

) Purchasle" weigh‘b*(l‘bs) - ‘ .673 1"

_ In:n:blal cost per head (fﬁ,) o o N 235 é@

‘Total feed ccsb (%) S 59985"

92809
8967
232.2

0962 |

' 0926

'*Tféésgs,

. 23)-1-0 01.

- 60.52

S 20k
3,903
387
;*f1;5@1

8767

693:3

183 h "
1.9

3,362.5

33
183

0,59

665.6

232096 —

E 4Total ces’t ’_(i@_) oW T 295051 >.

Sale we:.ght it (lbs) ' ’ S 870011 .

o "Grosa re‘mrn @») «‘ o | : “ - 31‘)““‘65

o Netre'burn (.‘f?»)g R ' 190134

Slaughter grade )

Cho:.ce (nwnber o.f.‘ head) T 9

Good (number e:i" head) 0

ot

. 2§£;53'

- 891.7

‘322;35,
27.82

',291019 o

B
30kh.2l
13,05

3 init:‘iial weigh‘_b_ Tess Lk
#% final weight less L% .. -



‘I‘ABIE IV
VARIANCE ANALYSE}S Oz;* GAINS BETEAEEN F‘NS

Test perlod June 299 1951 = OQtober Sg 1951

| Variability dee ®o: : - . DF  Smef . Mean . F
S ' R S -, squares . = square T

Between individuals . 16 11,522.25 720,k

Between groups . - 1 13,068.00 - 3;068,00

%mwnmmnmasf_.Tm.-l%@agf;Qbﬁmg

Between groups g;f;fL‘ :Lt; :l: "é522?§22_ 3“ 29222;22'

| 1>Betﬁeenfiﬁdividuals.‘ .16 1h,300.02 © 881.25 ..
b R R 11,93k
. Between groups S o 1 '. 10'512&50» 109512a5 S

B PPN I <)

ﬂ.‘,vm hlghly 51gn1f1eant9 greater than lm 51gn1ficance (8 53)
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WBIE V L
 TMARY aé'THE'WEATHFR CONDITIONS AT‘T
| JIVERSITY Cw.ARIAONA WEATHER SIAIION
ome . ‘Tucsow, ARTzomA -
S Jane. 293 1951 - October 59 1951 ff‘f‘

Vot

Temperature # Humldlty'%m
. High Tew  laNssE

15t Period | |
Cdune 29 - July12 0 105.2 TSk 218 23
July 13 = July %6 105.6  75.6 3.2 ;‘§§o9 :
od Peried
Guly 27 - Muge 9 99.6 - T3 376 35.9
Ango 10 - svg. 2h 1025 72,9 9 2o
'3rd Perlod 7 o ‘ : | ‘ - ‘;
g, 2b - Sopt. 7 .  9r. - 67.8 | 316 33.h
‘Septo 8 - Sept. 21 o 102.1 | 6609“::"'1805‘ | 20,0
Jyth Period l | B |

Bepte 22 - Oct. 5 - 98.7 6L . 29.1 25,6

% ‘degfees Fahrenheil ‘

it percent moisture
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fcgare U
Comparative Respiralta/t

/TS5 me

/So*

Respirations
per
Fi/nuie

/zs\

/00 -
/
/0'-10am I'ooptn tospm Z'.Sopm I'.00pr*
July %118i Juk 1195/ Ausum Stfilmsi stpiujm
t00"lo* /08°Fa * 108%Ha*
11% rt,** iren F 75% W * * U p

UWl/ffrsiTu offlrizehlt\ li/eafJfr
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Shade cast

shzc/t-
j/74a/<
shade

1

cost
Cult

cast

&ur e

oA )

at Ipm.t HI inches
at tptv, ZH inch**
at Spnij HZ
at 6 prryj Z=

Jo /eel

inches

inches

No'ftl
Feed Fro t4djh

Shade

sF uc tut'e”

[Lla

a bot/<. the. ground

a boot. hhc. g round
o baue /7>¢ ground

a hot/e the ground



Figute F b

Shade

Shade cast at toM) HZ
Shade Cast at /p n?) ZV
Shade cast at Spsnj HZ
Shade Cast at Spm.) Z*
1 /neh - fo feet

— /Nt Th

Feed TvodJ h

S/i3ddc Stv ac Luire.

Casi

/nqfes a6 cuethe. graund

me hes ahoue the (jyaanct
/nc. htS ahave the yround
me hes ahove the jraumt



/-£g u
Average Weight Hur/zy ~ TestPeriod

A/l / (har
A'f/? (close shade)
Pen 5 (No shade)
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