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Technical Bulletin No. 945 « November 1947
g _UNITED STATES .
“DEPARTMENT OF AGRICULTURE
WASHINGTOR, B.C. .

JAR -8 1948

Relation Between Urinary Calculi and Use
of Grain Sorghum in Steer-Fatiening
Rations in the Southern Great Plains!

By W. . Brack, senfor animai hushondman, and N WL Lnas, prineipal chemist,
Therean of Animal fudustry, Ageiculturdd Researeh Adminisiration, nited States
Depurtment of Agricetture; N, M, Joxus, chief, Divigion of Range Animal Hus-
bandry, Teres Agricvltural Erperiment Station; and ¥, 1 Keavive, associne
ugrenomist, Fureau of Plant Industry, Enils, and Agricultural Engincering, Agri-
ciltural Research Admindstrafion, United Simtes Department of Agricullure?
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INTRODUCTION

In tha southernn Great Plains, where grain sorghium is used exten-
sively in fattening steers in [eed lots, considersble trouble has heen
experienced in the formatien of caleuli in the bladder or other urinary
passage.  Large calenli sometimes beecome lodged in the urethen and
cause death. This disorder has been reported as a rather eommon
ocenrrence in the aren surrcunding the Big Spring Wield Station, Big
Spying, Tex.  Bxperienced range cattlemen have attributed a number
of Iohses amonyg range steers to urinary caleuli.

’%ia condilion is not associnted entirely with dry-lot feeding, At
the=heginning ol a feeding test in 1941 at the Big Spring Stalion,
8 emves, random selected from 56 hend, were sent to Fort Worth for
imngpdinte slaughter.  Varying amounts of ealeuli were found in the

1 %bmittcd for publieation April 14, 1947
t deknowledpgment is made to the following Tnrean of Animal ocdustry stafl

mdifhers: M. W. llazen for assisiance in compiling the data nncd [, Y0 Farie for
asdigfhnee in pianning the experiments wnd interpreting the daia,  Credit is nlso
piven te M. Schiidt, Division of Veterinary Seience, and G, B, Fraps, Division
of (hemistry, Vexas Agricullural Experiment Btulion, for asslstance in planning
and conducting the work.
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bladders of 7 of the 8 head, indicating that the condition exists among
range steers that have not been fed sorghum in dry lot. Numerous
cxperiments ? at Big Spring, however, have indicated that the caleuli
disorder is aggravated by the feeding of grain sorghnim.

Davidson * reported urinary caleuli to be the most important defi-
clency disease in eattle in southwestern Saskatchewan, Canada.
Although his investigations indicate that lack of phosphorus is partly
the cause of the malady, he states that it is undoubtediy the result of
rmultiple deficiency. According te Davidson, during a normal season
in southwestern Saskatchewan the grass ripens and dries out early in
July, becoming deficient in phosphorus, vitamins A and 13, and protein.
Under these conditions urinary caleuli trouble makes its appearance in
Dctober, rveaches its peak in November and December, and then
gradually disappears. TIncidence of ealeult is slight H heavy rainfall
oceurs during the latter part of the summer and causes a growth of
green forage.  This investigator reported that the feeding of bonemeal
and green cured alfalfa hay during the latter part of the dry summer
scason practically eliminates ealeuli trouble in Saskatchewan,

Preliminary tests were conducted at the Big Spring Field Station
from 1939 {o 1943 to aclermine the ¢flcet of various methods of {eeding
on urinary caleuli. These tests indicated that feeding about 0.17
pound of magnesium carbonate per head daily along with milo grain,
cottonseed meal, and sumac silage to fattening steers significantly
increased the amount of urinary caleuli.  The addition af vitemin A
or carotene supplement did not influence the incidence of caleuli, nor
clidd the substitution of cottonseed hulis for sumac silage Lhave any
efiect. However, the feeding of milo heads caused a greatly inereased
caleuli formation, TFurthermore, it was found that the incidence of
caleuli varied considerably from year to vear with e same ration.
In view of these findings and the importance of the problem to the
cattle industry of the region, the experiments reported in this bulletin
were designed to determine the eficet of urinary ealeuli on beef pro-
duction and also to find methods of controlling the disorder,

The experiments here reported were begun late in the fall of 1942
and continued for three suceessive years, They were conducted
cooperatively at the Big Spring Field Station, Big Spring, Tex., by
the Bureaus of Animal Tndustry and Plant Industry, Soils, and Agri-

YBuack, W, I, Joxgs, J. M, and Keavixg, . B, comreanizoy orF vaniovs
FORME OF MILO GRAIN FOH FATTENING STEERS IN THE ROUTIHERN GREAT PLAINS.
L. 8. Dept. Agr, Tech. Bul. 381, 16 pp., illns. 1937,

Joxes, J. M, and Keating, F. . S0RGO BILAGE, E0IGO - FODDER,
AND COTTONSEED HyLLS A% ROUOHAGHA IN RATIONS FOR FATTENING CALVEsS IN
e sovtuwesr, U, 8 Dept. Apr. Tech. Bul. 43, 24 pp., illus. 1928,

Howe, P E., Joxes, J. AL, aml Kesrixg, F. F. FATTENING STEERS
ON MILQ GRAIN IN TAE SOUTHERY GREAT rharws. U, 8. Dept. Age. Tech, Bul,
847, 15 pp., Mos. 1043,

Josrs, Jo M., Bracr, W, IT, and Kearive, Fo B sorco sthaas, sdrao
FODRDER AND COTTONSERD HULLE A% ROUGHAGERS IN RATIONS FON FATTEXNINI
ranves.  Tex, Agr. Fxpt. Sie. Bul, 363, 36 pp., illns, 1927,

Buracr, W, (L, Kearing, FoE, and Joxes, J. H. rarreNisg nery
CALVES ON MILO GRAN VTREPARED ¥ DIFFERENT wavs, Tex. Apr. Espt. Sta.
Bul. 547, 32 pp., itlus. 1937,

P DavipsoNn, W, B, SXUTRIMIONAL DEFICIENCY RISEASES, THEIR SOCHOES AND
rrrEcTs,  Reprint of papoer presented bofore the anpusl meeting of the Sas-
kaichewnan Veterinary A=sortutinn af Saskatoon, Saskatehewan, Oetober G, 1911,
Cunnd, Jovr, Compuar. Med, 80155 162,
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cultural Engineering of the United States Department of Agriculture,
and the Texas Agm.ultuml Experiment Station.

WEATHER CONDITIONS DURING THE CXPERIMENTS

The temperatures and precipitation at the Big Spring Ficld Station
during the experiments are shown in table 1. Nean temperature
m,nﬂ'cd from 26° I, in January 1943 to 92° in May 1943, and this
vicnge was less than that found in studies made at the same station in
previous experiments. Temperatures for simitar periods during each
of the 3 years of the present experiments were rather uniform. Ac-
cordingly, any differences in the results of the experiments, one year
with another, could havdly be attributed to differences in temperatures.
Althougls there was :onsiderable variation in the rainfall between
yoars for definite periods, it was not so exeessive in any instance as to
interfere with the conduet of the experiments.

TasLe L.—Temperatures and precipitation al the Big Spring Field Station, Big
Spring, Ter., during the experiments

T2 1H3-i1 I 194443
| Alcan temjern- } Alean tanpera. | Mean tempera-
Moenth tures tires tures

! Precipi- Precipl- Precinl-
B t tation tation tukion

AMaxi-  3lini- Iaxl- - Mini- Maxl- " dlinl-

INUmM  En muwn - mam |, munn -t
At I Y fuches | °F, ap, .'uc.m aF SF. ] fnches
November. . ooiaeeie..s. T 3l 0.08 67 35 €3 30 o7
December ..., & 31 2. 5] a3 an ‘.‘.'b a3 20 i L34
January L. L 0 i) 58 29 1.1k Jo] 3 LRE
Fehruary 66§ 3 M. o) I 1 3 -]
Alarch. By E a5 L 56 o5 ho ) i ! [
April... o L 51088 81 4 13 il 46 Lo
Mlay. . bal] a7 4.41 hltl 50 llf « a8 it

- - ¥
M -I.l 866 . \ R L L E"" R 1 7.82
- 1

LEXPERIMENTAL PROCEDURE

Early in November of each year, 48 head of range-bred steer calves
born during the spring of thal year were scleet ed from the herds at
the Sonora and Bar n.luuL Tex., Raneh Experiment Stations in west-
central Texas for use in the t-.\'pcr‘imt.'nts. The steers averaged Good
to Choice as fedders and were of strictly beef type breeding (fig. 1).
They averaged about 437 pounds in weight the first year, 495 the
second, amd 460 the third. A preliminary period of about 10 days
e 3 weeks was piven the steers to become necustomed to the feeds
and the new environment.  They were niletied to 6 groups, as nearly
rlike ns possible with respect to weight, lype, conformation, and
feeder grade.

As coneentrates. all the groups were fod some form of milo or corn,
together with cottonseed meal; and as roughage, sumae sorgo sitage.
To study the effeet on ilie mm(](‘mo of ealeuli in the ll[['llltﬂ.. rlso, all
groups were fed a daily ration of pulverized limmtmu- in varving
anunts or bonemeal.  Tn (he ration for group 2, ground shelled corn
was sitbstituted for milo.  Group 6 was fed ground milo heads instead




4 TECHNICAL BULLETLN 943, U, 8. DEPT. OF AGRICULTURE

of milo grain. Group 5 was given cottonseed hulls in place of silage
in the first experiment but the cottonseed hulls were discontinued in
tater experiments, since no apparent benefit was derived. A small
quantity of alfalfa leal meal was fed to group 5, alse, to supply
approximately the same amount of carotenc that was supplied to the
othier groups by the silage.

Froure 1.—"T¥pe of feeder steers nzed in the experiments.

Except for the first pertod, the grain and cotlonsecd meal were fed
in the ratio of approximately 6 to 1. All groups were allowed as
much of the mixture as they desived aféer getting on full feed.

Silage was kept as constunt as possible between groups. In the
lnst 2 vewrs, however, the silage for group 6 was so reduced that about
the same amount of bulk was provided i thie rations for each group.
The silage was reduced on the basis of 3 pounds lor each pound of
pomace it the mile heads.  The cottonseed bulls were Ted to group 5
al the avernge rate of 5.5 pounds per head daily, ranging from sbout
$ pounds for the first period W about 4 pouruls for the lust.

The concentrates were thoroughly mixed and then spread over and
mixed with the roughage, which was placed in the feed troughs first.
The mineral (imestore o bonemealy was then added and thoroughly
mixed with the combined feeds in the trough.  Common sali was
kepl in separnte containers and was abways before the eattle. The
callle wese fed at approximately 8w moand 5 poome cach day, Any
Teed refused was removed previous o the next feeding and its weight
was deducted [rom the weight of the feed fed. The steers were fed
under shelter.  Each group had o total area of about 1,500 square
feot.  About hall of the area was under shed.

“Individual weights of steers wore Liken on three suceessive days at
the beginning and end of cach-experiment and o 1 day et 28-day
intervals  throughout each  experiment.  Weighings  were  hegun
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promptly at 1 p. m. and eontinued without interfuption until they
were completed. At the end of each experiment the steers were
shipped to Fort Worth, Tex., » distance of approximately 275 miles, and
slaughtered. The eareasses were graded after being chilled 24 hows.
Ab the time of siaughter the urinary bladders were removed and the
calculi therein Bitered from the urine. The calewli were taken im-
mediately to the Texas Agricultural Experiment Station, where they
were dried and weighed.

RESULTS OF EXPERIMENTS
194943 EXPERIMENT

The average dsily rations and gains per head by periods in the
firs experiment ave given in table 2. With few exceptions all groups
eonsumed cssentinlly the same quantities of fecds awithin a given
period, and the average rations for the entive period for all groups
were almost identienl. Group 6 consumed an average daily ration
of 13.35 pounds of ground milo heads as compared with 11.33 pounds
of ground milo grain consumed by the other groups. On a threshed
grain basis, the quantities of grain would be essentially the same.

TaRLE 2.~—Average daily rations and guins per sleer by periods, 194843

SRaliey No.— i
Y- l . HRaluy periad No, Averee
Ng. 1 Feac and paln? s 'i"'- iy T T 1 for 182
O, a P b # r7 | dawr
U S SRS e
i : H ! .
' Vilmgade Ponnds DPospds’ Pospdy Poggds Dacads Pownds | Danaid+
tlround mlto pratn B OS] sl 1w 144B 1Ae ] L "o
SGCotronsnd e [ - ] 181 218 24 240 24 [
1oLnamae sier 15, M l 16 88 18580 3 iR 12,04 it AN
A Llmyesione .an ¥ LA L Kt 08 N N
A verape dudly gain LH 210 oM 2,47 i 2.8 L ALH
PiCiranmd sheiled corn 4. 58 7+ N F I O I DU A P S 0 S U I <y | 1
Ceattonaem] moeal | |8 1.4l 1.%58 ain 24! 248 T 1.0
2 LEpmne <iie 15 42 G, 65 [ | i2 654 I L) 12,864 14,3 IS
Limestom . L LAl NN AL i N RLH K W
Averaee dally galn 175 2,95 2 L] o P L) 134 2,37
Girpum{ soifo omin 48 NS0 R4S LS ORT H14K LN
Copranseed mesl T i 2 41 * 5 23 .42
4 Bumae sibge . 0.y 600 (LA LT T | I B (B0
IR . FE 12 12 12 1 [
A verme dadly gidn 1%, oM ' oags 455 L3 231
H H
' €iromnl milo eridn ER SRR ] 4 -SRI ROl I RN 1o
Codloa<esd ol ior . 1l I bR TR | A ] b1 §oag
1 <Eune ~hige R Y LR el 1206 It il b i 13143
fionenne R 1) 15 NI AT I Y 11
yverses < iily >ein F | { 2w AR b o2 i o2 205 [ R
E} L}

fironml mile wedn ps2! sl o1m s : sy 1ol 12
o teanesenad poeesl 3 3 it [ : R 24 1t
, JUBUmneed hndls -k 1 5 +a £ 5. Bl
AT Beaf ) o £ U ) 3 1
'll.l:nv-:ml:v : i LI i i*i Ini
Avengge Qadly tain o, 2s 1 i.u2 LIRS ERS N LA

I L}
[Ueretned arite Beuls [HES S WL VR [T Vs BTN L 13 s
Cotlayseed] eyl 1l b sz 2 S HI
o {Snnne singe 1w 12 td w8 [ PERP S NN
Edpppesioang (LY . {ity L W M-
i vver e wis gabn S l MY FR (] - . b L il

et e satnotn vl w s b free eholee to ol groups.
20 pertodd tadd 11 ddysandy.
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Group 5 consumed an average of 5.50 pounds of cottonseed hulls per
day, which scemingly was nbout equal o the 14 pounds of sumae silnge
consumed by the other groups, as measured by gains in weight,
Consumption of concentrates gradually increased through the first
six 28-day periods, or 168 days. During the last i4 days, or from 168
to 182 days, however, the average ration of concenirates decreased,
indicating that the steers were reaching » rather high degree of finish
at the end of 168 days. The roughage, on the other hand, showed &
gradual decrense as the test progressed.

The average daily gains for the steers in all groups reached {their
maximum in the fourth period. For the most part, the rate of gain
was rather consistent for all groups throughout the test. Groups 1,
2,3, and 4, however, showed a noticeable decrease in.gains during the
last 14 days.

The average gains, amount of caleuli in the bladders, feed consum p-
tion, and carcass grades for the steers in the first experiment are given
m table 3. The gain was greatest in group 2, which received ground
shelled corn in piace of ground milo, aund smallest in group 6, fed
ground milo heads. The average amount of caleuli in the bladders
was smallest in the group receiving corn and largest in the one receiving
milo heads, indicating a close relationship between the kind of arain
fed and the amount of caleuli in the bladders. The Average gaing
in each group were highly satisfactory and were not ma terially affectod

TasLe J—Summary of resulls of the first m-pm;fnmni, Nov, [1,1942,to May 12,1943
{182 days

G mui: H

[t
o
Groui! i Gru:l]a 2 Groop 3 ) Hinmgped - mlly Oroup £

{He {fm e ifeg rralp, it
groasnd | opronmd | eround | opround § ction- . Bround

miln Shellveg) milo tia ke sire miln
ifem grnin, s, erafp, | eroin, hulis, | hemis,

A6 .04 0.2 044 aifnlfn G068
1Hatined Farpanie 1renened FELH | feal pustrid
Haie- itie- [IE5: 108 Done- mpn |, e
stone) Stomh stang) unal; 4R Stenie]
rouendd
I
SLive

Seers... . numhe R
Averngeinitial wolphy potmls_, a0
Avernpe fund wedght tha. il
Avernpopndn L 1) 403
Averaps daily prin il .o
Average notunt af arlealt in hisddors
Brams
Avernee feod consorwed por W poagnds
of giing

irafn . frmiels 37 55 ;

Cantlnnseed tipnd ey & & 887

Eorgy sifnge or hulls L] S [

Adulin bend mind . o i
Bfflclneyr tla 15 48 14 & i a7 17. 47
UCprenssprados L . sCore 20 1800 E 12 51 11 i

! (!)nl-stt'rr wagremoved fram the sxperinent 6wing trehironle bleating and S reeords wire not fraedinde]
it 1l rosuies,

#Twn s{eers were romoved Dn Fnguary on secount of on leszll, aenad 1 b Ay recenids, utier than those for ealenli,
wife paf incluided I he tosaldts,

¥ Poaiels o steet prdty por 106 potads of digest ihie mtrhents ooasaied. Dripestileilar s faelors ueed 3o
Srain 00 e Teads, 754 shielleg) o, N3G, codtonseed mmal, 53,10 sphme silnue, 151 eolepsoed hulls,
ST, a0 Yead mmesd, 574, .

fOrndeseones ' hindee, $-12, inclusive; Good, 14-18, inchombye; Conpmrres], 2024, melasase nned Vil
T30, ineinsivo.
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by the amount of urinary ealeuli in the bladders. The feeding of
0.12 pound of limestone per head daily slightly inereased the incidence
of caleuli over that resulting from the feeding of 0.06 pound. The
amount of wrinarvy caleuli in the group fed Donemenl instead of lime-
stonc was relatively low. The feeding of 5.5 pounds of cottonseed
hulls with 0.3 pound of alfalfa leaf meal, in place of about 14 pounds
of sumae silage, scemingly did not affect the ealeuli picture.

Two steers suffering from ealeuli formation in the urinary tract were
removed from the group fed milo heads after being on feed approxi-
mately 2 months.  When slaughtered, they were found to have a
comparatively small amount of caleuli in the bladder but rather large
caleuli were lodged in the urethrs,

In cfficiency of feed utilization, the groups fed milo grain and
shelled corn hadd considerable advantage over the group fed milo
heads. The last-mentioned group had the least desirable carcasses
ol any of the groups, but there was no material difference among any
of the carcasses. In view of the fact that two steers in the group
fed mile heads had to be removed from the experiment. owing to
caletli trouble, this group appearcd to be the least satisinetory one.

191344 EXPERIMENT

The average daily rations and gains per head by periods in the
second *experiment are given in table 4. The average rations hy
periads were essentially the same-in all groups and slightly less than
those for the previous year. The steers used in 1943-44 averagul
about 58 pounds less at the beginning of the test than those of the
first yoar, consequently, on a weight basis there was litile differonce
in the daily rations between years. For groups 3 and 6, fed milo
grain with 0.12 pound of limestone and mile heads with 0.06 pounl
of limestone, respectively, the consumption of concentrates incroased
rather gradually through the first five periods. The other groups
showed o further increase in the sixth period.  There was a gradual
reduction in roughage consumption from period to period but it was
essentinlly the sarme for all groups,  As already indicated, the silage
was feil at o lower level to group 6 beeause of the additional roughage
contained in the milo heads fed to this group.

The rate of gain reached its maximum in the third period for three
of the groups and in the fourth period for the remaining ones.  The
eains, however, were consistent throughout the test, and there was
no marked difference Letween any of the groups for the fiest 168 days,
In the last 14 days the group 5 stears, fed no mineral ethor than salt,
gained less than a hall pound per head daily. The group 2 steers,
fed shelled corn, and the group 3 steers, fed milo grain with 012
pownd of limestone, wlso showed a noticeable deerease in rate of wain
during the Inst 14 days.

The average gains, amount of ¢aleuli in the bladders, feed consump-
tion, and careass grades of the steers in the second experiment are
given in table 5. The average gains of all groups were highly satis-
factory.  As in the previous Lest, there did not seem to be o elose
correlation between rate of gain and amount of urinary ealeuli, but
there appreared 1o be a close relationship hetween the kind of wreain
fed and the amourt of calenhi Tormed.  Again the group fod mile
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TasLe 4, —Average Qui!y rations and gains per steer by periods, 1948-44

qQ roup
Mo,

Foed ond gain b
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Sumne serew sile
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Avempe il
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Cottonseesd meal o .
sunac sorpc silage ... ..
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Cottonseed meal ...
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1 2 3 4 5 6 1y | doys
Pounia; Powndel Pordy Poailss Poiniidsl Poeds® ."’mmd:v1 Haitnida
] s 10 5 12 J1I P10 43 1201 10,581
1,42 1.:42 L8 a B35 2,40 2.03 (S]]
oA 17 14 1460 I'.!. !15 14,27 1.5 10,40 L4
LI L6 NL i L AL . i N
202 1.04 A ‘l 84 2 ] 1.7 LA
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.M L O Rl M . L i
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L}

! Granulated eommon salt was fed free choice to nll groups.
1 This period hid 14 days only,

TaeLE 3. —Swmmary of resulls of the second experiment, Nov, 3, 1843, to May 8, 1944

{182 days)
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heads had the greatest amount of ealculi and the corn-fed group the
least, but both groups had considerably more caleuli than those in
the 194243 test. Group 5, fed ne mineral other than salt, although
making only slightly less gain than the other groups, had a comparq-
tively small amount of urinary caleuli. In contrast with the results
of the 1942-43 test, the group receiving 0.12 pound of limestone per
head drily, group 3, had considerably less urinary ealculi than the
groups receiving 0.06 pound, with one exception—group 2. In the
194344 experiment, it was not necessary to remove any steers because
of caleuli trouble. Two steers died late in January as a result of
malignant edema.

In efliciency of feed utilization, there was little difference hetwoen
the groups. However, group 5, fod no mineral other than common
salt, and group 6, fed milo heads, required the most feed per 100
potinds of gain, and accordingly were less cfficient in prod ucing gains.
There were no significant differences in careass grades between the
several groups, as all were within the low Choice grade.

194415 EXPERIMENT

The average doily rations and gains per head by periods in the thipd
experiment are given in table 6. At the beginning of the tost (he
steers were intermedinte in weight to those used in the previous Lests.
All groups consumed slightly more foéd in the first and third periods
than those used in the two preceding vears. However, all except,
group 5 consumed slightly less for the entire period of 182 days.  For
four of the groups, the consumption of concentrates inereased grad-
unlly through the sixth period.  Groups 1 and 3, fed ground milo
grain with 0.06 aund 0.12 pound of limeslone, respectively, rerehed
their maximum consumplion of concentrates in the ffih peried.
Except for group 6, the consumption of silage was slightly greater than
during the two preceding tests. It gradually deereased fram about
24 pounds per head daily during the first period to about 11 pouncs
at the end of the test.

Groups | and 2, fed milo grain and shelled corn, respectively, witl
0.06 pound of limestone, and group 4, fed milo grain with bonemeal,
reached their maximum rate of gain in the third periad, whereas olher
groups had their maximum gain in the fourth or fifth period.  Thepe
were noticcable deerenses in the rate during the seeond period for all
groups and lor most of the groups during the last 14 days.  The gains
as a whole were similar to (hose of the first yvenr, but slightly less than
these of the second sear.

The avernge gains, amount of caiculi in the bladders, feed econ-
sumption, and careass geades of the steers in the thind experiment are
given in table 7. Again the gains in all groups were satisfactory nnd
Lhe differences between groups were of litte importance. A< in the
first two experiments there appeared w0 be no correlniion betwoeoen
gains atgd the amount of ealeuli in the bladders: furthermuere, wroup (i
fred milo heads and (.08 pound of limestone, had the most ealeuli in
the Dladders and made the least gnin,  Group 3, Ted mila wrain aned
.12 pound of imestone, made essentinlly the same gain but hnd less
then one-lilth as much caleulic. Group 1, fed milo grain and .00
pound of limestone, made 0.1 pound grenter daily gain than graup 3 bul,
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TARLE B.—Average deily rations and gains per steer by periods, 1944—48
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on the otherhand, had three and one-half times as much calculi. Group
4, fed milo grain and bonemeal, made practically the same gain as
group 1 but had considerably less caleuli. Group 5, fed no mineral
other than salt, made about average gain but was considerably below
the average i amount of ealeuli.” One steer in this oroup evidently
had been suffering from ealeuli trouble as its earcass, although grading
Choice so far as finish was congerned, was condemned beenuse of
uremic poiscning. In group 4 also, one steer showed symptoms of
caleuli trouble toward the close of the lest, The group fed corn was
the most cfficient as it produced the most grin from a given unit of
feed. The group fed milo heads was the least efficient as in the two
preceding tests.

There was essentially no difference in the earcass erades of the vari-
ous groups as all averaged within the Choice grade. Group 4, which
received bonemeal, had, on the average, slightly* the highest finish.
Figure 2 shows the group 3 steers at the end of the test.  The condi-
Lion of these steers is typical of that of the other groups.

Figeri 2.—Croup 3 steers {fod no mineral other that common salt) at the end
of the 1944-45 experiment,

Averace Resunts ofF e THREE IEXPERIMENTS

It was evident each year that the kind of grain fed had a closer
relntionship to the incidence of caleuli than did the kind of mineral
supplement fed. In 2 of the 3 years, the steers fed shelled corn
lgroup 2) and the low limestone level made the grontest average
gnin and in ol 3 years had the least enleuliin the bladders (table 8),
On the other Band, the steers in group 8, fed ground miloe heads, madie
the lenst wain in 2 years, and each vear had the greatest amount of
ealeuld in their bladders.  The difference in avernge gains between
groups 2 and 6 for the 3-year period was signifieant (p<C0.05).8

IRxEbEron, (G0 W STATISTIOAL METHODS APPLIED T0 EXPERIMENTS 1N AGLI-
CULTURE AND mrovoay, Edo 3, 12 ppg, o Nwes, Town, 1010,
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TABLE S.—dAmount of caleuli in bladider and lotal gein of individual steers in each
of the xiz groups for the three experiments
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Differences in amounts of caleuli in these groups were highly signifi-
cunb.  Group 4 steers, fed ground milo grain and bonemeal in place
of limestone, ranked next to group 2, fed shelled corn in averago
gain and low caleuli content for the 3-year period.

In the first year, six of cight steers in group 2 had no ealenli in their
bladders; in the second year four of cight steers wore free from caleuli;
and in the third year one of vight steers bad none. In the 3 years
only one steer in group 2, fed shelled corn, had as much as 1 gram of
caleuli in the bladder. This group, therefore, was practically free from
caleuli each year. It would appear that replacing milo grain with
shelled corn controlled the caleuli fornation to such an extent that
the feed-lot pertormance was not affected adversely by the presence
of caleuli in the urinary system. Even.though the caleuli could be
lavrgely controlled by {eeding corn in place of milo, the probliem was
to prevent or control the formatien of calculi when milo was fed as
the latter grain is the predominating carbohydrate concentrate in
the region.

In group 4, as indicated above, the feeding of bonemeal at a rather
high level tended to reduce the incidence of calculi, as compared with
the results obtained with groups 1, 8, 5, and 6. In the first yvear
five of cight steers had no ealeuli; in the second year, four of eight;
ond in the last year three of eight. The differences in gains between
groups 4 and 6 were not statistically significant, but differences in
amounts of caleuli were highly significant (p.<0.01), Differences
between other groups in these respects were not significant.

The feeding of cottonseed hulls in place of silage, together with a
small quantity of alfalfa leaf meal te supply about the same amount of
errotene as would be contained in the silage (group 5 in the first year's
experiment) seemingly did not influence the formation of ealeuli in
the bladder. The use of no mineral other than salt {group 3 during
the lnst 2 years), as compared with a low level of limestone, likewise
hed little effect on the amount of ealeuli. In group 5 there were two
stecers with no caleuli in the 1943-44 test and one sieer with no ealeuli
in the last year, The average amount of ealeuli in the bladder per
steer in group 5§ over the 2-year period was 0.515 gm., which was
similar to the 3-year average ol 0.441 gram for group 4, fed bonemeal,

In 2 of the 3 years group 2 fed shelled corn was the most eflicient,
s it produced the most gain for a given unit of feed.  This group also
averaged slightly higher in this respect for the 3-year period, but this
inereased elficieney over that of the various groups fed ground milo
grain was relatively unimportant, The steers fed milo heads wore,
to a considerable extent, the least efficient in their production of steer
gains. The cifference was statistionlly significant. These factlors
further indieate that although the rate of gain was not malerinlly
affected by the amouunts of ealeuli in the I:Tadders, there may be a
relationship between the incldenee of ealeuli and the efficiency of
feed utdlizalion. Group 2, {ed shelled corn, Tor instance, had the
greatest efficiency and the least caleull over the 3-year period,whereas
group 6, fed milo hieads, had the least efliciency and the most ealeuli,

The average earcass gracle for all groups was low Choice, indicaling
that the eareass grade was net affected by the ineldenve of caleuki.
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SUMMARY AND CONCLUSIONS

Experiments made to study the effect of urinary caleuli on beef
production and methods of eontrolling the disorder in steers on fatien-
ing rations were conducted for 3 years at the Big Spring Field Station,
Big Spring, Tex, The work was carried on cooperatively by thae
Burcaus of Animal Induciry and Plant Industry, Seils, and Agri-
cultural Engineering of the United States Departmen. of Agriculture
and the Texas Agricsltural Experiment Station, ach experiment
was begun carly in November and extended over a period of 182 days.
Six groups consisting of cight head cach of Good to Choice grade
steor calves wore sclected for each esperiinent. As concentrates
they were fod some {orm of mile or corn, fogether with cottonsecd
meal; as roughage, sumae sorgo silage, The following variations in
feeding were studied to determine their elfect on the incidence of
caiculi: Including in the ration pulverized limestone in varying
amounts or bonemeal; in group 2, substituting ground shefled corn for
milo; in group 6, feeding ground milo heads nstead of ground milo
grain. In group 5, cottonsced hulls and a small quantity of alialfa
leaf meal were used in place of silage in the first year. The roughage
was kept as constant as possible between groups in all tests.  For the
most part, the grain and cottonseed meal were fed in the ratio of
approximately 6 to 1, but'all groups were fed as much gs the steers
desived after getting on full feed. -

The results of these experiments indicate that caleuli formation in
the bladders of the steers was closely related to the feeding of milo
ernin and to a lesser extent to a lack of phesphorus in the vation.
The tests indicated that caleuli could be controlled to a considerable
degrec and prevented in many cases by feeding corn as the carbo-
hydrate concentrate in a sumac-silage and cottonseed-meal ration for
fattening steers, and also by supplying additional phosphorus in the
form of bonemcal. :

Although caleuli were definitely associated with the feeding of milo,
it was evident that their incidence was influenced by the form in which
the milo was fed. Each year the amounts of calculi in the blndders
of the steers fed ground milo heads were consistently greater than in
those fed ground milo grain,

Over the 3-year period, 8 high percentage of the steers fed approxi-
mately 0.43 pound of bonemeal per head daily were free from caleuli
in thetr bladders.

Although the formation of caleull was not significantly influenced
by the caleium level in the ration, there was a tendeney toward a
smaller amount of caleull in steers fed 0.12 pound of limestone per
head daily than in those fed 0.06 pound.

The results of these experiments, although net conclusive, indicated
that the formation of urinary calculi in steers being fattencd on grain
sorghums may be controlled to a considerable extent by using the
threshed grain rather than the heads, and by supplementing the
ration with phosphorus.
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