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INTRODUCTIOH 

Tbe fXunrln* problem iji livestook feeding is one of increasing 

imMrtanoe. Dhtold damage has been eaused hy the detrimantd. effects 

of flaorine* Ihe first problem arose through the feeding of a mineral 

sttpplement of ram rock phosphate containing froai 3 to U per cent 

Unorine* The livestock fed high levels of rae rock phosphate shosed 

a decrease in appetite, and the animals gradually became emaciated* 

The teet^ of young animals fed the raw rock idiosphate became mottled 

and pitted* 

Ihe same symptCKSS mere observed in cattle eating vegstaticm 

groen in the vicinity of aluminum and phosphate iadtBtries* It was 

found that fluorine was given off from the manufacture of these materials 

and settled on the vegetation* This increased the fluorine problem 

considerably* 

Research is being eonducted at the Tennessee Ei^eriment Station 

to determine at ehat levels fluorine beeomMMi toxic and hcnr long it 

takes the toxic ocncB.tion to arise in cattle* This phass of the 

eiqwriment eaa studied to determine the effects of fluorine on the 

feed consumption of cattle* 



CHiPTBR I 

REVmr 0? UTSRATURK 

Dw poisoootts affscts of flaorlne wero reeognlEod bgr Moissan 

in 1886* flw first problaB aroso through tha faadLng of sdneral 

fldxturas containing rock phosphate which contains from 3 to k par cmt 

flnorlna* Criatiania and Quthlci (U) in 1926 found that wsgatation, 

in tho vicinity of industrial plants processing aluminua, had 

absortwd sufficientfluorias trm the air to cause fluorine toxieity 

to grating cattle. 

k coRsidarahla aaount of study has bam oonduetad concerning 

the effect of fluorine cm aaa and aniasls* Most of thsso studios have 

boon reviewed by Mitchell (15) and Rohas (20)• In the studies to date 

there is very little data pertaining to the effects of fluorine on tie 

feed conaunption in cattle* 

Reed and Huffman (18) of Michigan have shown tiiat raw rock 

phosphate wlmn fed as high as 1*5 per owit of the concentrate nixture 

was injurious to dairy cattle alien fed for l«ig periods of tine* The 

aninals which theor used were pLaeod en experlnent at three aonths of age. 

From then until the tine of the first lactation period, there was 

ai^arwitly no detriaental effect caused by feeding the raw rook phosphate 

at 1.5 per cent of concentrate, mwn the ocmcentrate allowance was 

increased to nest the requirenente of the aninal for siilk produotiott, the 

results were differwat. The heifers failed to consune a noraal aaount 

of roughage end later a portion of Ihe concentrate allcmanoe was not 
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e<m«taMd« Ow hair eoats became roughened and later the aaimala mre 

eaaoiated* Ihnormal teeth developed which beoaoe so sensitive that wann 

water was necessary to git the aniiaals to drink. Taylor (22) fed 

calcic® fluosilicate at the rate of 1«5 per cent of the CQnoentrate^ and 

results were sisdlar to those reported by ̂ ed and HufAan. 

Phillips^ Hart and Bohstedt (17) fed raw rock phosphate at 'Uucee 

different levels to dairy heifitrs* Bie first three lots received a 

basal ration plus special steaa bone aeal at the level of 2,5 per cent 

of the basal ration. Lot IV reeeived the basal ration with 0,625 per 

cent of steam bone meal being replaoed by raw rook phosphate. Lot V 

received ths basal ration and 1.25 per cent of the steam bme meal was 

replaced bjr raw rock phosphate. Lot VI reeeived the basal ration and 

all of the steam bone Mai was replaced by the raw rook phosphate. 

Ho differences wexw ob8ez*ved in the growth rates of the various 

groups up to calving, Stibsequent to parturition lots 5 «ad 6 did not 

regain their wei^t loss^ the feed consumption was significantly 

decreased and milk production was reduced 25 to 30 per cent. The birth 

weight of their calves was 12 per cent below that of the eontrols, 

Phillips et, (17) (18) summariaed their findings from the 

five-year experiment by reporting ihat the daily fluorine intake of 

1-2 milligrams per kilograa of bo<br wei^t did not materially retard 

gi*owthj whereas intake in excess of 3 sdlligrams pvr kilogram of body 

weight throug^iottt the growing period did retard growth. The oritLoal 

margin of fluorine tolerance in dairy cattle appeared to be 2-3 

milligrans per kilograa of hodfr weight. 



Elmsli® (6) found that Iqr faeding com a eonstant la-val of nor 

rock phocphato, ratJier than wylng it according to tto cwjcwitrato 

fed, aa vaa the procedure in the Wlaconain experiment, that the toxic 

Xerel of fluorino for dairy eons lies between 1.5 to 3 idlligraBa of 

fluorine per kilogram of bodty weight. 

CShang et. id. (3) reported that fluorine occurred in all normal 

tissues atodied, lbs greatest quantity of fluarine was ibund to 

aocoiqpany calcium and phosphorus deposition. The bones and teeth contained 

large quaatities of fluorine, while the aetiTe organs studied such as 

liwor, kidney, heart muscle, etc. contained only trace quantities. 

The fluorine oontMit of dried dentine and bone of nomal cows was 

from U2 to 63 p.p.Bi.j that of similarly prepared liver, kidney, heart 

muscle, pancreas, thyroid, tendons, hair and hoof was lass than 1 p.p.m.. 

Bjs inclusion of 0.088 per cmt fluorine in the form of raw rock phoa-

phats in the diet of em» resulted in an iiwreased storage (from I6 

to 25 times nozmal) of the element in the bones and teeth, ^he fluorine 

content of ths internal organs, twidcms, and hair was doubled. 

Pierce (16) reported that the fluorine content of the aoft tissues 

increased when sheep were fed 22 and 52 p.p.m. fluorine as rock phosphata 

over a 3 year period. The acoumulatioa may induce degenerative ohangea 

in the kidney, liver, adrenal glands, heart and esntral nervoua system. 

He also stated that the reproductive or^m are among the tissues less 

smsitive to fluorins. 

Mitchell (15) in his review of work daie on the fluorine problem 

in livestock feeding, stated that normal ivory color of the banes ere 



ehangad to « chalky ahito. lha dlanetar of lha crosa-aaction of tte 

long bonaa «aa incraased diia in part to enlargement of the bone marrow 

cavity but mainly to an increase in thickness of the bone substance. 

Bxoatosaa of the mandible are frequent^ occurring as isolated 

oatao^t^jrtes or as a complete superficial covering of porousy white 

tissue, the bones of animals given toxic quantities of fluorine aro, 

as a rulOf much softer than normal^ but duo to extensive osseous 

proliferation the breaking strength of the idiole boos msy be increased, 

the incisors are pitted and eroded while the molars are broken and the 

uneven wear seriously interfere with mastication, ihe pulp cavities 

■ay be exposed. 

Fluoridea are recognized as potent protoplasaio poisons. 

Phillips et» al. (18) reported the develoisaent of generalized systemic 

disturbances in dairy cattle following the ingestlon of fluorides, lbs 

toxic levels of fluorine was supplied by the use of raw rock jdiosphate 

incorporated in tfaa grain mixture. 

Distinctive histopathologio alterations were noted in the liver, 

the suprarenal, the oirculatoxy and the skeletal systeoe. Ihe vascular 

walls were altered by extensive hyaline degwieration. Parenchymatous, 

fatty and amyloid degenerative changea were observed in the heart, 

liver and adrenal cortex. Pathognomonic renal anoaolies were limited to 

cioartiees which presumably were the result of cysts or abscesses. These 

changes ware attributed to abnormal cellular respiration, intracellular 

accumulations of metabolic products and resultant or hypoxia. 



Ihoy hypoihesisod thsi'b ths al'bered function of the adrwuCL eortox wwi 

in itself sufficient to produce serious systwonic dysharmway. 

Skeletal Bsnifestations of tiie fluorine intoxication syndrome mere 

an increased rate of bone resorptlon in the endostial region and a 

concomitant extensive subperiosteal oateogenesis* The long bones, 

ribs and mandibles vere primarily affected* ihe fandasMntal eauaes 

of this {dumoaeana were not definitely stated* It mas thought that 

medulary vascular stasis might be instzuoental in the production 

of bone resorption* 

Lamrens id* (8) stated that fluorine preeent in the food is 

retained to a lass extant in bcnas, teeth and soft tissue than equal 

quantities in the drinking water* This seems to be the result 

entirely of m impairment in alMorption from Ihe alimentary tract* 

FhiUips and Stare (16) reported a significant increase in 

vitamin 0 content in the actively metabolising cells of the liver, 

kidney, thyroid, suprarenal cortex, and Ihe anteiior lobe of the 

hypophysis of cows ingesting toxic quantities of fluorides. 

Inhibition of some phase of the aerobic respiration of cells probably 

occurs in chronic fluorine toxlCMia* The increase in the vltaaia 0 

content of the certain tissues may be a eoB^nsatozy mechanism 

developed by the mximal in an attaint to maintain the oxidative 

processes* Total oelliOar respiration is lowered although the an-

erobic j^MUie is increased. 



CHAPTER II 

EimUMEHTAL FROGEBOiQB 

Th« «attle tistd in this esqperiiBsnt ««r« gndt Ktrslord hsiiftrt 

purchased as yearlings in Toocas and (Sclahom in the sinter and spring 

of 19U8# TbMe anioals vere not infeetedwith coasnunicable diseases. 

Prophylatic Bruoella raecine ims adMniatered to all animals. These 

animals were segregated into 11 lots of 3 miaals each with the 

criteria ofselection based on the sottroe« type and wei^t* 

Fluorine was added to the e(»icentrate mlxturB in the fora of sodiuB 

fluoride to increase the fluorine content to the desired levels in the 

total ra^on. Ths levels of fluorine added are given in Table 1. 

These aniiMle were kept in the bem or <m dry lot at all times 

and fed concentrates cmcs daily, nis concentrate omsisted of a 

mixture of 3 parts of ground com and X part oottonseed mal. 

Xssped^aa or alfalfa hay averaging good in quality was fed all lots with 

the exception of 9 and 10 which received Blount 1 and SLount 2 hays, 

respectively. The latter was grown in the vicinity of an aluminum 

plant which emitted fluorine. Based <m fluorine analysis Blount 2 hsy 

was purchased to be the hay having the highest fluorine content of any 

hay that could be secured in area near the plant. Blount 1 hay 

was purchased basad on fluorina analyses to have a fluorine content 

about one half of Blount 2 hay. Periodioally the cattle were weighed 

and their teeth examined for signs of the effect offluorine. Also, 

colored photographs of teeth were tsken periodically. 
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Bmi fluorine content of the ration was adjusted ereiy 28 dsjs 

bssed on the feed consuiaption during the prerLous peiriod# fhis was 

d<ajs to mice sure the total concentrate eonsussd contained the mount 

of fluorine required for each particular le-vel. 

Ihe total aaount of fluorine fed includes tie fluorine added 

as sodium fluoride plus that present in the control feeds. This wotad 

assHj for exa^ple> that lot 2 would acbially be consuming appzHndmtely 

10 p»p«Bi» fluorine added as sodium fluoride plus approximately 

6 7 p»p»m» in the control ratlott* Thusj the ration contained 16 

to 17 total p.p.rn* of fluorine* This study was mde to determine the 

effects of fseding vsrious lerels of fluorine on feed consui^tion in 

cattle. The data coa^led herein covers "tee period from April 19li8 

to June 1952. 

Ihe concentrate feeding has berai kept at a constant level of 

U pounds except during the first four months but ths hsy has besn 

adjusted to the amoimt the heifers would consume from the beginning 

of the experiment up imtil the present writing. 

In or<ter to determine the averags dally consumption of T.D.M. 

(Total Digestive Mutilents), an average value of h7*S% T.D.H, was 

used for the hay and 7^% T.D.N. was used for the concentrate mixture. 

These vslties were based on « value of h7»$% T.D.M, in all analyses 

Isspedesa hay snd the average value of 78$ T.D.N. for a mixture of 

3 parts of number 3 com and one part of 1^1$ cottonseed mssl. 
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Th»8« anlnala ware fed once dally, allowed to renain in the 

bam for 12 hours and -Uie rraalnder of the tlas kept on dry lot 

having access to water and salt ad llbitiuB* Soaw variations wem 

observed in the ccaisajiiqjtlon of grain and hi^y daring the fliwt year 

of feeding* In the subsequent k year experiaental period winiiMi-y 

differences in oonsua^icm of ocmoentrates occurred aeong the various 

lots and individualsj however, soae differenees in consuaptlon of 

roughage has been significant. Records have been lospt on feed 

refusal and tables II, XXI, I? and T show the results of the effect 

of fluorine on feed ccnsunqption in cattle based on the T.D.N* of 

the raticm* 

Itetes of oalving have be«i recorded and tabulated along with 

the feed records. To arrive at the required T.D.M, for these aniaaals, 

Morrison's "Feeds and Feeding" (Ik) was used as a basis, using the 

avera^ T.D.H, requireawnt whan the eowe were not in «d 

adding 1/3 pound of T.D.N. per pound of edlk produced when the ooss 

were lactatlng* 

Arkaneae Expez^iunt Station (7) reportad that thay used a group 
of 57 Hereford cows to determine the average pounds of milk prodiwed 

during lactation. Ihey found en average of 6,5 poun<ht of silk was 

produced per day, therefors, this figure was used as ths average wjHf 

production for this study* 
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V 

' . A 

<■■4. ■ ■ ^ 
¥ 

To «rrlT» at the T«D,N« reQulreasDt and ooasiuQ>tlon over 

a 8ix<-aonth-perlod, AprlX and October of eaoh yar, vere oatd aa 

breaking dataa. It waa anticipated Ihat the oowa aoold be through 

calving by April and adaidng fjcom April to October# Therefore, 

October to April eaa to be the dry period* Doe to rari&tlcmB in 

breeding there haa been an overlapping between these two periods* 

t, 
■i.. » 
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Lot No. 

1 

2 

3 

k 

5 

6 

T 

8 

9 

10 

U 

'■ti 
■■ --j 

■ -I 
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TABUS 1 . ■ "r-j 

TREATUENT OF ANIMALS BI LOTS 

Floorlno addod to ooneontrato 
obovo that in control ration 

fluorine in hay 

0 P.P.M. (CQntrol) Conta^l 6 P.P.M. 

10 P,P.M. Ciontrol 

20 P.P.M. Control 

30 P.P41. Control 

UO P.P.M. Ceaitjpol 

50 P.P,M. Control 

70 P.P,M. Control 

100 P.P.M. Control 

0 P.P.U. Blount 1 (19 P.P.M.) 

0 P.PJI. Blount 2 (32 P.P.M.) 

100 P.P.U. ♦ Dcfluorophoc Control 

'.11 ^ 

• »• 
-k 

^ i ■■ 

I 

■N- -. t 

!i. I ■., ^ r. 



T&BI£ IX 

TBE AVEHAGB T.D.N. CQNSOUmON CQUPARED WITH 
THE T.D4J. BKQUIREliaiTS 

Lot 
Nos. 

6*6»U8 to 10*23*4(8 

Av« 
No* wei^ Av. At, 

enlBials of T.D.H. T.D.N* 
per lot aniaels requlre<l^oonsaaed 

10-23-1(8 to 3*15-4(9 

At, 
weight At. At. 
of T.D.N, T,D.N, 
animals required* consumed 

X 3 626 7.1 7.0 7U5 7.5 6.2 

2 3 635 7.1 7.1 71(5 7.5 8.7 

3 3 628 7.1 7.0 7ia 7.5 6.6 

k 3 653 7.1 7.1 753 7.5 8.6 

5 3 660 7.1 7.0 757 7.5 8.5 

6 3 635 7.1 7.0 721 7.5 8.2 

7 3 596 6,2 6.9 661 7.1 8.0 

8 3 601 7.1 6.9 595 6.2 6.5 

9 3 630 7.1 7.0 686 7.1 8.3 

10 3 637 7.1 7.2 739 7.5 8.5 

11 3 602 7.1 6,8 661( 7.1 7.1 

^equiroBenta taken from Morrison*• "Feeds end Feediag»"
2l8t Edlti<». for period ehen eosn were nursing eslnwA JWtamses beef 
eoe milk production figures iwre used with Mbrrison's standards for 
ooBjpating eetiaeted T^D^H* requiresmits. 
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TABUE III 

tHE AVERAGE T.D,N. CCaJSTO^JPTICHf CCMPAHED WIIH 
THE T.D.N. KEQGIREMEHTS 

3«1^W to 10-2^-41^ 10-25-145 to Ir-ll*50 
AW. At. 

No. wei^t At. At. No. might At. At. 
Lot animals of T.D.N, T.D,N, of T.D.N. T.D.N. 
Mos* per lot wilmBls required^ consumed per lot required# consumed 

1 3 765 8.5 5.5 3 835 8.2 5.6 

2 3 753 8.5 5.2 3 861 8.2 5.5 

3 3 723 8.5 8.5 2 750 8.2 5.5 

U 3 730 5.7 5.1 3 837 8.2 5.3 

5 3 721 8.5 5.0 3 821 8.2 5.5 

6 3 762 8.5 5.1 3 810 8.5 5.U 

7 3 717 8.2 7.8 850 8.23 7.5 

8 3 67it 7.8 6.7 3 733 7.5 8.5 

9 3 76it 8.6 8.8 3 503 5.2 9.2 

10 3 797 5.3 8.5 3 511 5.2 9.I4 

11 3 679 7.8 7.1t 3 727 8.2 5.0 

«Re^pilr«M«ita taten from Morrison's "Feeds Feeding," 
2l8t Edition* For period whmi comi 'were nursing celves, Arkansas beef 
cow milk production figures were twted with Morrison's standards for 
counting estimated T.D.M. requirmasBts. 
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msM IV 

ATEHASE T.D.K, COKSOlJPTrOS CCMPAHED WUH 
1HB T.D.N. HSQUIREMEiXS 

lt-n-5o to io-5it-5o io^2i#*5o to lt«a.o-0i 

kr» AT. 
Ho, wol^t At. At« wei^t At. At. 

lob of of T.D.H. T.I).H. 
Hbe. per Xot enlaalo required* oonsozaed required* oonsuaed 

X 3 926 ll«lt 10.8 1072 10.1 12.1 

z 3 872 lO.it 10.6 1009 10,9 11.9 

3 2 921* 10,3 10.5 10,1 10.9 

It 3 878 10alt 10,6 102^ 10.1 11.8 

$ 3 Wit 10.0 10.5 1007 10.1 11.0 

6 3 030 9a6 10.2 988 9.2 10.6 

T 3 911t 9.9 10.3 1007 10.1 10.6 

6 3 827 8.2 7.8 869 8,2 9.1i 

9 3 930 10*3 10.3 lOljS 10.1 11,3 

10 3 920 10,3 10.1 1069 10.1 ll.lt 

U 3 838 9.9 9.8 929 9.2 9.8 

*ll«quirenieata tAleui from Iforrlaon't •F»0<3* md »»edLiig,« 
aat Editiai. For period ooro www imrwtng oalwaa, Arkansaa beef 
caw sdlk pro&ietion figuiws were uaedvith ]iorrls(m*e etendarde for 
ecH^mtl&g estiiaated T.B.N« reqpiinraeate. 
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TABLE T 

A9EBAQB T.D.N. CONSUUPTIGN G(MPARBD WXIK 
THE T.D.H. HEQUIREME8TS 

U-io-5i to io-2>51 10-23-51 to 6-2h-52 

Av. Av. 
No* weight Av» Av» weight Av. Av, 

Lot aniaals of T.D.N. T.D.N. of T.D.N. T.D.N. 
Nos* per lot animals required* eonsuaed required* consuiBsd 

1 3 1092 12.3 12.U 1177 11.6 12.1 

2 3 1033 11.5 12.5 1102 10,9 12.2 

3 2 1025 11.2 12.6 nJin 10.9 12.2 

h 3 10h9 12.5 12,6 1190 10.9 12,2 

$ 3 1032 11.5 11.5 1086 10,1 11.4 

6 3 978 ll.U 11.6 105U 10.1 11.1 

? 3 1078 10.9 9.U iiUo 10.9 9.5 

8 3 970 9.2 9.9 934 9.2 8.8 

9 3 989 n.U 12.1i III45 10.9 12,1 

10 3 1051 U.2 12.1 1057 10.1 11,3 

11 3 931 8.9 9.9 964 9.2 9.6 

<®®quir»a»nt8 tak«n fJrem Morrison's •Fee*!® snd Fssdiag,"
^tioa. For psrlod when cows wsrs nursing calves, Arkansas beef 

cow nilk production figures were used with Morrison's standards for 
ooB^ting sstiBBted T.D.H, requireaents. 
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DISCUSSION <F RESULTS 

III* Msults of this oagpflxlauit «r» (nuaMrlsod in TaKLo* XI, 

III, 17 «nd 7. niom tablos Includo tbo noolMr of onimlg par lot, 

tho svorago animal waig^ta, the avvnigo T#D»B* ccnagiuwd and ttei 

oatlaated avorago T«D»B« reqoizvd* 

A atttdjr of tfa» period trtm 6-.6-4t8 to lO-23-l»0, Table II, tfhowi 

there vaa a slight daily deereasa in the average T.D,H» oonaoaed 

by lot 7(70 p.p.m.) 6,9 poundai lot 8 (100 p.p.m.) 6,9 potarfaj 

and lot 11 (100 p.p.m. plus defluorophoa) 6,8 pmmSm, Lot 1,control 

group(6-7 p.p.m,) oonaoaMd 7,0 pomda, 

Tlie aotnal daily T«D,N, eonatiaqitioa daring thia period eaa 

eaaentially the aa«e aa tha estlBated T.D.N. reqnireaenta for all lota 

with tha axoiq^Qa of lot 7 which conaaaed 0.7 lba» T.D.H, in ezoeas 

of eatlaated re^iironanta* 

A eonporia<m of tha arerage daily T.D.N. oonsriaed within lota 

ffflr tha period 10-^3-4t8 to 3-15-tiS> ahows the followingi lot 7,8.0 lba.| 

lot 8, 6.5 Ibo.i lot 11, 7,1 lbs.I lot 2, 8.7 Iba.f and lot 1, 

8.2 lbs* 

Daring the aaata period, the averaga wei«^t gain or loss among the 

enomrated lota waat lot1 (control), np Iba. gaini lot 7, 6$ lbs, 

gainj and lot 11, 62 lbs. loos* Theze waa no approciable differonoo in 

tha gain in wei^t and feed eonsaagjtion of the other lota, aa ooi^pared 
to tho o(mtrol group daring this period. 
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fbM actual ingested bgr an lota aaa in exeeaa of tHo 

•atiaated dally requlreasnta aaeapt lot 11 ahich eonsuwd the exact 

eatiaated quantity of nutrients, Ihe intake of ttw rroaindjag lota 

eiweedad Hsm esttaated requireaatita aa indlcatedi lota 1 and 6 

(0.7 11>.)1 lota 5 and 7, (0,9 lb,)| lot 10, (1,0 lb,)j lota 3 and U, 
Cl*l 31».)| and, lota 2 and 9, (1,2 lb.), 

A study of the period from 3*1$«4|9 to 10-2$4»9, Table III, 

shows that there vaa a continued decrease in the average daily T»D»H, 

conaus^tion in the folloirijag lota coqiared to tl» control group. Lot 1, 
9,9 Ibs.j lot 7, 7,8 lbs,I lot 8, 6,7 Iba, and,lot 11, J^k lbs. 

During this peidod, the arerage individual gain in ireight of 

lot 1 eas 20 Iba.f that of lot 7 eaa 56 Ibs.i that of lot 8, 79 lba,| 
and, that of lot 11, 15 lbs. Small esdii^t gains occTirred in other 

lots. 

this period T,D,H» int«ybi fficeeeded the estimated require-* 

mente by small amounts In four lota. Let 1 ingeatad 1,0 lb. mora than tha 

estimated quantity. The oonauB^ion ef five lots waa lass tha 

aatimated requirements (lota 7, 10 and 11, O.U lb,j lot li, 0.6 lb.| 
and, lot 8, 1,1 lb.). lot 3 iagaated tha estimated nutrient requiroaenta. 

The estimated average T,D,H, eonaumed during the period of 

10-25-4*9 to U-U-.50 eaai lot 1, 9*6 Iba.f lot 11, 9.0 lbs.| lot 8, 
8.5 Ibs.j and lot 7# 7.5 lbs. Animals in lota 7, 8 and 11 raised fewer 
calves than the oowa in the other lota. Lot 7 did not oonauas the 
eatimated nutritive re<piirementa for malntenanoe, growth and laotatioa. 
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Bmi average 5P«D.», conexiaption of the other groupi wm iiallar to 

lot 1* 

In the period U-11-50 to 10>-2lr-50 eoae variation eae otoerved in 

the Mtimated T.D.K. coneui^tton aeong the variona lota, liot 8 emtauaed 

7,8 Ibe.i lot 11, 9,8 Iba.i and the control lot 10.8 lbs. All lota 

gained la eelght. Mo calves sere bom in this period. 

The daily T.D.H, consuned eroeeded the eaUmted requlreaenta fron 

0.2 llw. to 1.1 lbs, in 7 lotax lot 7, 0,U Ib.i lot $, 0,5 lb.| 

lot 6,0,6 Ib.j and, lot 11, 1,1 lb. I,ot 9 ingested th» eatiiaated 

requireaent, The other lota eonsmaed froa 0.2 lb. to 0.6 lb. leaa than 

the estimated rsquireaente {lot 8, O.U Ib.j and lot 1, 0.6 lb.). 

A atady of tha period 10-2li-5o to l»^10-5l, Thble IV shone that 

lot 8 Gonaiuaed 9»k lbs. and lot U,9,8 Iba. Jfo ealvea eere bom iti this 

period, Sone differences in feed conatasgxtion among other lota ocourred. 

However, aU lota consumed an exoeas of tha aatimated requiraaaants. 

A similar pattern ocourred in the period li-lO-Sl to lO-23*5l aa 
shown in Table v. lot 7, omeumid 9.k lbs,| lot 8, 9*9 lbs,! lot 11, 
9*9 Iba.j and, lot1 (the control group) 12,1$ Iba# Only cows in lots 7 
and 8 failed to produce calves, Animala in all lota gained in wei^ 
during this period. Lot 7 failed to oonaume the estimated requireaanta. 

In the final period oovared bv this study, 10-2>5l to 6-2li-52, 
the average T,d,m, conaumptim wast lot 7, 9.5 Xbe.j lot 8, 8.8 Ibs.j 
lot n,9,6 Ibs.j lot 5, n.U Ihs.i lot 6, ua Ibs.i and lot 1, 
12.1 lbs. I^t 7 was the only lot that failed to consume the estimated 
requiriMBenta. 
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Hha dveragtt weight q£ the enlaale ia each let wae ewMttitially 

the shoe ct tto beginning ©f tl» eag^eriaaitt* A Terlaticm in the ii«i^ 

of eniaala within end eMeg lote wee evidenced dnrlag the eeperijaeatel 

period* Anioais ia lots 7,8 atid 11 oonsisteatjty oonEnmed leee T*D*If* 

then lot 1, the control group* 

5I» rsduotliMi ia feed ooneui^tloa asjr preeuaably be directly 

ftttributable to fluorine ingeetion* Before final interpretation of 

resolte cen be wade the iaflunnM of calving end other environaental 

conditioBB wet be considered to relation to feed conaua5>tion, weight 
gain, final wei^te, and calving. 

' '-"V;' ' ■' -v'' • . , ■ , "■ 
' • • . ' • j ' ' 1 ' i 

. V 
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smmsx Aim cascLtKioij 

Ibit iflMtt of am oxporimmt wm stcuUtd to dottroiae am offeat 

of dlfferont lovels of fluozddos on food coniffiijsptioa in Ocit>tIo« In twdei* 

to oompmm am T.Dai* eonsuaod with tho ostliiatod t,d,S. reqalroaaoto la 

tha ratioii, tho faXloring flgoaros wer» twedi k7m$% T»D.H. for the he^, 
7B% T.D.H, for tha concantrate and 1/3 pound of T.D.N. par pound of 
prodaoad. ItLlk prodiction vae astiaatad using tha avarage figure of 
6,5 panada of ailk during tha lactation period. 

Ihe ration fad during this oKperiaent oonsiatad of3 parta ground 
corn to 1 part oottonaaed meal. Each coar was fad approxXwataly li pounds 
oftha abova ooncantrata alaturo. Laspedaaa and alfalfa hay of aadLua 
to good quaUty waa fed all lots with tha oxcoption of tho two lota 
receiving Blount 1 and Bxount 2 hdr respootivoly. 

Sodium fluoxide waa added to the concentrate of each lot to give 
tt.foliortBg t»t«i „.total diy ration buloi lot 1, o p.p^., 
let t,10 p.p.«., lot 3. 20 p.p.m., lot h. 30 p.p.n., lot $, kO p.p.m., 
lot 6, So P.P.1B.J lot r, 70 p.p.n.1 lot 8,loo p.pai.| ono 
lot u,100 p.p... pjo,a porto Aanorophoo por 1 part oodln. nuorido 
•ddod. lot p. oontrol oonoontrato, Blount 1 k^r oontolnod on tho oymga 
1? p.p.«. auorlno(mg.ly-63 oonMotroto, 
»~«t 2 hay oontolnod 32 p.pau fluorlno. It no found thnt th. oontrol 
«Uo« of hior and grmn oontotnod ftw,6-7 p.p^ iiuorlno. 



a 

fo dA-tof th» affeot of iodluii fluorid® cm feed eooauraptioa of 

cattle Mtet be studied farther before definite conclusione are drawn* 

During the first$ obnths that these enlnals vere ccnsasiBg this' 

teqpmpimntBl ratlonj, precticelly all lots eonsaaied enoagh feed to giia 

eiaall amounts in body weight, Osing the eetiwited requireawat 

figaree practically all lots eere sli^itly under the T.D.N, rm&Xrmmat 

Hgoro, 

Daring the foUoiring years there has been sons Tariatioos in 

feed oonauisption wiiSi lots 7, 8 and 11 consiwlng Isss than ths control 

group 1* Sodium lluorids, oalvingf wivlronmsntal eonditions, etc., 

either sepirately «r eynergistically, were op<»>ative. Purthar stac^f 

is needed to detonalne th» ^sfinite influenoe of fluorine ingestioa. 

-.i » 
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