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SlTI1JEGT ~ Rcpo1·t of Conf e~·cnce 

Attached is a copy of too disci~ssions anrl notes of the second 
Confcn.nce on riumBn Functic•n; held at the Coni;ress Hotel.~ 
Chicago., IJ.lin0fo) on De~e:!'.b1Jr 2 an-'.': 3 ;,- 1953, anrl a list of 
p£.:rsonf; ~ n n.tt>;whnce duril{C the trm-day r.1c-1;:ting .. 

At the close of this Co~fcrencc the group ar,re;.ed th~t a similar 
confc.:rertc{; ~houM tc held in 1955 and thot the same .n.::,prox5.r:-,ate 
time and plac(> for the ~onference v;us satisfactory. It uas also 
ari·..c:ed t.hJ. t the same panel chJ..h-m.en should be continued.. Tbe 
ch?.irr.icn cf the various ~nels are· to be C(Jmpl::..r.Le:-itcd on thc:lr 
,·:ork in tirre.n6ing fer a most interi:;sting ~eries of discus!iions,. 

The Conference convened at 9:.30 Jill on Decr-. .mb(•r 2J 1953. 

Attach!:i.ents 
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G. 0. ;.to·.;.t 
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J. :I!:. Foster 
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C. F~ Huffm1::i 
c. 1). 1.k-!'cciith 
R, H. Roethke 
Thomas v· '~ Freeze 
Rue Jeris:;;:n 
H .. H, Brucman 
J. IL Hare 
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n. I, .• Gree!l. 

\'r • E. Dinu::,son 
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T- • '( 
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,. est Virginia rniv, j :-!o:rga:--~tOY;ni y;'" Va,, 
Nit:..·ogen Division, Allfo<l Chem~; 40 Rector 

St 1 Pew York 26r N~ Y~ 
No:..4 t;l Da~ota Ag1:1eult i::-e Collcga, Collage 

Stetion~ Fargo; N. Dak~ 
Dept~ Eicchemist~4 Y, Co:-nell Univ., 

Ithaca., N ., Y. 
Dept, of Agronomy, Co:..4 nell Univ d J 

Ithaca, N. Y~ 
OESJ US!lA, l\tashin':lton 9 n. C. 
?.fonthana Veterina:·y Research Laboratory, 

Bozeman, Uo:-it .. 
Univc of Illinois; UrbanaJ Illinois 
TexaB A & U College, College Station, Te:xas 
ARS·•Infor1,1ation, m;DA, ::-·ashingtonj D. c .. 

· Pm.4 due Univetsi.ty, Lafa~,'e tte., Indiana. 
Unive of Mim1esota., St .. Paul, il.finn. 
Capperrs Far.ner~ Topeka; Kansas 
Io·.-.a St ~tte Colleg-a, Ames lo Io.;a 
BaxtE:::.· Laboratoric-s, Mort.on G:::-ove, Ille 
.ARS--Nor-thern UtiLl.zation Res~arch Branc.h., 

lTSDA, Peoria.~ Illinois . 
ARS-;·-estern Utilizat::..on Research Branch., 

USDh, Albany~ C~lifornia 
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J t C. Th0~jpsc:: 
E~ F. Rebe:..-

G. D. Goct.::.~h 
Jn~.:es. O. Tucker 

Gordon u. Rob~~tstad 

c. ., ~ Kincaid · . .-... 

R. j•.I Enr,el . 
K. i:-i- ■ Kinr; 

•.. 
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A. L. Bortrce 

c. K. Smith 
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J. T. }{F.;id 
J. J~ 0 1Toole: 
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F. J, Ke::ilholz 
R. £ .. H-;.1~r;:ate 
R. l ';~ Douc-he:.-t~: ·• .., . 
D~ L'. T. Smith 
El·,.i.n Junghen· 
K. ~ H:1.t · sh_ba:: . .-cer .... , 
1· • G. r• ..,_ "' .\n::.m-'-aoe 
Ray Danke~11:lrinr: 
S. E. Por!c 
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,,: • P. GmTigus 
A. Ii. Lee 

R. E.. l!ichols 
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. . 
ARS--Anir.~,'.11 and foul t..-y Husbund:-y Research, 

m;D~~,, Bel tsvilJ e j t'.:clryla.·ad 
A~S· ,J.r.imal and ?nul tz-y Huc5-bandry Rese:rch, 
· USDA) Bel t:s·,.-n le;. !-fa:-yl@:t1 

Ralston Pu:-ina Co.,, St. Lvui::,, Hist.::oU:"i 
Veterinary :.~edica.1 C.:ollega, Univ 3 of Ill.;, 

Urbana~ Ille 
Purdue Universi ty 1 Lafayette~ Indiana 
Dept~ of Vet~ Sci~ and EactG, Univ) of 

\'iyor.,i.ir,., Ln!'amie, T?.yoc 
Dept., of Vet,. Se::., and Bact. 1 Univ~ of 

'ITyo:n.:.rie., I.a:.•mnie; Wyo» 
V::.:rginia Polytechn1c Institute; Anjrnal 

n~sbandry Dept;,:; Blacksbu:-g, Va,, 
Virginia Polytechnic Institute, Acri" Expt. 

Station; Blacksbu~e, Virginia 
Vil·einiu Polyt~chnic Ir~sti tute,:; Biology 

Dept;, Bla.ch;bul'g, Vi1·gid.a 
Vi:-ginia Polytechnic Institute; Animal 

?.:1·~holocr Dept_,, Blacks bur~ 1 Vi:q;i!lia 
Pem1sylvania Sta·tc Univ.:,. Dept~ Vetc:rinary 

Sciencej State College;Pa~ 
Michigan State Coll€' ge~ Dept~ of Bact .. ; 
. E~st Lansing1 Michigan 
S'lrift and Company, Chicago, Illinois 
Cornell University, Ithaca, Ne..-r Yo:-k 
Co:::-m~ll University; Ithaca,. New York 
Io-.ta State College; Ames; Iowa 
Co~mt~·y Gent.,lc~on, l-1llladcl~1hia 5 j Pao 
ra.shi.i~cton State College; PullmanJ ~'Iashc. 
C-:i:..~r.~11 U,niversity f Ithaca; New York 
0,1t~~io Vete!.'irrary co;i.le ge I Guelph, Ontario 
Unive~sity of Con:1ecticut1 Storrs, Conn~ 
University of Illinois; Ur\,ana., Illinois 
~nivel'si ty of Illinois_. lh-uana, Illinoi s 
Fa~~,:. .Journ~l_.: ?hila-:ielphia; P.i.11 

Lt:ide~le Labo:.·atories, Nevr York, N~ Y. 
Hational Dail"/ Resea-:-ch Labo::atory, 

Oakdale; Long Island; f.~. Y ~ 
Un.5..ve of Kent:.;cky ... Le.xineton, Kentucky 
Univ o of Kentucky~ Lexington, Kcnt,.1cky 
AP..S•~niraal Disease and Parasite Res~arch, 

US1A, t;ash:i.nrton, n. C~ 
Un:lv., of :·-iscon~in, H.3.nison, .,...iso 
ARS .. Jl_nir.ial anrJ Poult,ry Husbandry Research., 

U5JAI; ~.--a.zhinl:ton, D. C .. 
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L. E. r.mliry 

A. J. ... t~·u=s~)G!1 
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B. T. Sims 

t.. .,L J. Czarnetz:•:y 
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Colorario A &· i-: Colh.:pe; Fort ·Collins, Colo. 
Rt~ 1:,:. ~!e·:: A11g;_is"t.t~} Indiana 
Univ~ of IlJ~nois, An, Sci~ Dcp~. 1 

Urbana} Ill i n~lis 
A!ncrican ~.Ie;_,;, t, I11s"i:. i ~ut,c .ii Chicar;o, Ill c: 

Sout°h Da!~ota State Col]E1 ee; llipt .. of 
An .. Huse; College Station,. S~ Da~~ota 

South p2.kota St.:itc C<: l:C ge 1 Dept.,_ of 
An., Hus~ J College Sta-~ion.~ S. Da.ko-:.a 

No:.-th Caroli!'"la t:ita:.c Ccllecc-~- Anc Jnjustry 
Dept;,~ RHJ.3igliJ No::.'th Carol).na. 

Mississippi State Collegei State College, 
?11ississipri 

ARS-,A:r:imal Dit;case nnd Par-asi te Research, 
USDA., VtaE:hingtcin1 D. C. 

,:'ilson ar.(i Co~, ln~.,. Chic~go J Illinois 
ARS, Office of A!lmi.nist:.·ator, USD,\ 5 

Wa.shington, D. C, 

For purposes of discussir.n, the proermn was ~ivided into panel:s,. The identi
fication of' the panels and the chain.an of each \"!as as follows~ 

(a) AnL1lal I,i:anagement Dr,. H. H. Cole 
(b) R11men Pr!::s iolOfY Dl" ~ c. F. Huffrn~m 
(c) Phyf,io-P • .,. tho logy Dr. R~ ~~~. Dour,hcrty 
(d) .i-".r,ro:10m.:Lc n·~ -'-" 

,., 
K~ Kennedy .. ~ 

(e) gicrobiolcgy D:..~o ,,,. n Poun~~n ... ., .. 

The Relati,)n of Seil rt'"' ~ • .:..lity ad Fertilizer Tre::. tm~nt to' the Iricidence of 
Blo,~t. in ~2ttl~. - B~ F. t'..2.l"renti~e, :,;iss:.ssippi State College 

I don I t think t:iat there is any aoul?t that there is a relationsl"}ip bev.-,een 
fcrtiliz£r tre~L~ent anj the incidence of bloat~ at l ea:t on poor soils~ 
or that certai:-~ legll;::es grm·rinr, on fertile soils are m.o:.~e likely to cause 
bloat than thos(; gro1•jing on p-.x..r soils,._ 

Let us consider the less ext:·~u1e cases -· sa.y Y.rt.ere tr.e soil is fertile 
enot•th to gro'\': clover ~:s compared with heavy applica:.ions of phosphate 
; . .-;'!d pJtash on this soil. Is ::ilo:at an:t more seve ... fte on heavily f e:--tilized 
pastu!'cs than 0~1 r.ioder~ttcly fet·tilizeo? I don't think that, there is any 
d01J.it" that it is. Fe l'}ave r. . .i!1l" rt ports to sup1•ort this idea, One farmer 
fertili~es hec~ily and has an acute blo~t problem; his neighbor fertili~es 
rr.on.crat_ely snd has little or no trouble '!:1ith bloat, and yet bo_th had a 
good gro,:th of clov·ero 
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Of co•1rse, .-se have to be c;,1ref1!l in intc;-p:-eting such reports 1 because it 
i~ ,,:ell kr..or;r'! that fe.r-tilizers sur.::h as phosph::.tes can infl11e::1.ce the 
bot,imical cor:,~o.-::_ition of a pa5tu:::·£::., tc 1□ ay be corapo.rinc a. pas :.~e of ol
most r,urc clov~r ~·1ith a clover••grass mixt)Jre, 

In th12 f:tll of 19)11 ,~-e deci(~ed to s tcdy this problc'.ll further. ~-=e selE.:c ted 
a fa.i:tly fc1·tik area and divirkcl it into fou1· paddocks anci treat-ed a:::; 
follO'.rn~ 

1~ Check -· no f( rtilizer 
2. SCX."':--1 20::, f.up,;;:--phozphatc lad' KCL 
3~ lS0C/+ - 20~; Superphc::.,phat(~ and 200( lCL, no lir.t~stong 
4~ 1500-? - 20J; Sup~rvh.:..sph:,.t~ 200/1 :\GL 

/ boi..:t, 2 to:1s of li 1:1e.s to:Jc \.'r.i.s applfod to all plots; cxcc:r-t 3 J and the 
.ire~ -... -.'.s s1.;c;;.kd to 1adino cl.over!> 

In other v:ords., \·:e ,::a!;ted to :~turiy lac!ino clo;;,:r ·i:ith nc. ::ihosphate or 
potash, r.:oc~~~ate h'vels of ~:·o~h; c>.nrl a;i extrc.mel:i,t high le-.rcl of phosphate 
and potash with and without licesto1~~ 

~:·e d idn it get any clo\•cr J this was oue to dry 1,:eather, or 2.n early .freeze 
or a ccrubina.ti◊u of l::oth~ So in the fall of 1952; l":e went back, disced 
the arBa and put 1500fr' more of 20½ superphosph,~te on plots 3 and 4, and 
planted to lJ.clino clo'lcr- ~gain~ This time l',e ha1 better luck and got a 
good stand of clover in all plots~ 

This pa:::;t spring, after 11 hand rog-u.eing11 the plots for grasses and \·;,eci:ls J 

1·.,e:; ha,:~ p!'ac tical:ty a p·!lre stand of cla-.~er in all plots, and the clov-er i'ie..s 
ready for testing,, 

Here r;e ha.tl tome more dif f ic. ul ty. Excessive rains kept. us fl'om grazing 
the area until late !foyQ ,·re put the heifers in d~y lot at night and the 
next morning allm1ed them to graze clover for two huurs , If an animal 
bloated~ it •.::as taken off and put bac.k on dry lot~ That afternoo_n they 
were tl.ga.in allo-.;;ed to graze fo:r 2 houl"s and returned tc dry lot~ The same 
procodure .,l!.S f ollo·,;ed for several rlays until l";"C harl. sufficient informa
tion to classify an animal as a bloater or non--bloater~ Out of the 23 
heifers, 15 bloated at least once, and I decided that I could use 10 for 
the testing-: 

We then decided t~ test Plot 1 ~ the check plot, and Plot 4 - the heaviest 
fertilizE!d plot<, \'Je c'!t>vi<lad the he:i.fe.·s into t\'io groups o.f five each.1 as 
equally as po;:;s fal 0 on the basis of their l,lo\. t historr ~ Y'e foll on~d ex
actly the- sa1,·-u procc!,~c~:c as in th€ p:.~e 1. j rninary ',':ork. One group ,-.,as put on 
Flot l mori~~-nt, an.d ~te1·noon: and the other group on Plot 4c Tha testing 
pe1,iod 1.,.sted for tr:o -:bys, ~:'e h:i.d L cae~s of ch,;..~ o:i Plot 1 and 12 cases 
on i)lot 4~ This is out of a possible 20 for each vOUPu 
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Th\.!n ·::f: reyc;:-sc.1 t:-j.e c1·0,:ps .:-illm-.inr. a t-::-:o-d.-:.y ch~-i.~re-ovcr period. In 
thr..: r..::·.;ersal., •;.B lnd 7 cB.St:f. c,f hlo:::~ on PJ.ot 1 cirF1 9 c&~cs of blo<Lt. on 
Floth .. 

Andin[~ tbcsc toct;·:.,b-:!·_: -.·,e fL't 11 cH.~cs of b]o.:it. on Plot l ,::n-:'! 21 cnses 
on ?lot 4. Thi~; is o•.i':. of n poc:-5i~,le 4·J,. 

J.fttr ~~ ft,:; d~y~, r,e c1(Jcidc:rl to ar,ain test thE:~e s~::.c plots usinr, the 
rcver~el. ::te tho-J. Ho-.. ever s I r;id r~move one he :;.fcI' frorn ea.c.h gro1:p as they 
bad n ·t b:o;a.te,:; during the prc·.•io,1s t: i~L 'l'his left foi_;r heife1·s in e.ich. 
eroup_, 

In th.:.· ~ccond t!.·ial let us cc~:5i'1(.:r the co1:1.!·le:tc t:"i;.i.l incl,1e!ing the re
v~rs :i.l ~ ·:· e had 7 c.ase s cf blo ut on !'lot 1 and 12 u,::;cs of blor:. t on Plot h~ 
'l'his -,,'c!~, out of a possi~le 32 .. 

1'rH ... rC" , . .::.,, 1,0 vbit•le clif foi·i::n,:'.C in the c) ave-1, of tbc two plots, or nny of 
t:·,e otL--.~, plot,:; fer t}nt wJ t tc:;-. There i;;.'l.S a no the:::· thin£ ";re obse:n•e;j:, l';·e 
re~or,kd 6 C,!~cs of severe blo,;t on l'J.ot li ;~nrJ no ca:,es of severe blo~t on 
Plot 1~ 

?lo,,· this looks pretty e;n:::ou!"B.finc~ L,i.;t this blo.:;t is an elusive thinr, and 
I am prese~tine this aB a pn:limirim'y ot.scl"Vation an-i I a:n l.:ioking fo::-,;;a:rd 
to :'t.~pe.ating this i'iCl'k next year., If •;;hat I }:..;we rei>Ortcd is a fact, then 
it appc.1rs to me that it. l':ould lend strong sup;:ort to the r;toxic substsr.ce 
theory" as to tho cause of bloatc-- In other ~-:ords; very fertile soil or 
highly fertilized soil produces a clover ,zith a :i:Lg,1-.s:.~ content of some 
bloat producing sut:st.~nce th3.,l clovers of less fe,:,tile soiJ.s., 

Dr~ Gall raised a question as to .,-:hetht'r t•.-.,o d~ys ,~,as sufficient to a1lov: for 
change in ru;r.en flora.,. 

Dr" Cole pointed out the need for infonnation on feed co..is,.;r,iption during :such 
tests. The1·c is e·..ridcncc that ani.'ll.als ate abcut t.·:i~c a$ much phosphorus 
ric.h my as they did of ptospbo1·us poor ha:,, 1-:e. a~in suggested the ado!)tion 
of a. standard meth-:::d of :]il·asuri~ the amount of pi·essn::e produced by bloat. 

ThE; Role of An:i.nc.l ;'Janagenent in the p-_,cveut~o:;-: of BJ.oat - J •. E. Foster, 
l.i -l~ ''" ·-~ -,--1 ~.• 01' l·.,,,_. ,,,-. .,-:;:3 

_. .,h"" ~ .... ...,.. •t.V ,_OJ. .J .I.. ci.::(,l 

'i'he pror;rarn of dE:velo;.:ment of improved permanm1t pastures has_ marle t" apid 
progress in the East ar,d the South but the i~provcr .:mt, has been accompanied 
by an i:1ci:c-o.~1;: in the irJcl.rlence of bloat.. L::.dir.o clo·,e:r has been an ia
portant c:"op in the pasture ir.!p:;:•ovemcr..t proi;rar.i~ It hai; proved its adapt
ability to the arcaj it is palatable; has goo~ carrying capacity an1 high 
nutritive valu~ Lut' the nu.'r.ber of rleath losses from bloat ·:.rhere it is 
pasturc:.,d a~c in sane ccscs so great as to prohibit its use,; Actu;1l death 
loss from bloat is not. the only factor to consiaer., Other f~ctors are: poor 
performance of ani~als follo"::ing r-.,covEry 1 expensive procedures used to 
prevent blo;.it ~!1d the re.strict::..ons on the use of lt:gurnes. 
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:!:n o.t·t.~S:·l' to [E::-1. ;;.~ in·.~ic,d i·;n of i:.i1e exter:t of the bloat proble:n in 
i,:ar~·land; qltesti~rJn&ircs i·:e; r.: s~n-t. t~ .!'a":'1~.~rf; in. all pt>.rts of the State~ 
A total of 1170 ft.l.'!1'.(ff~ rE.:~:~c,,nr:k:d. Gl; 61.i.:; cf the~c-- filrms there ,;,e.·e 

"•C f . J... t... f l .. lt'<dino clover p~t,Jrt:s an<l ::;.,,~ o tn~se re:~•Cl' L-lng · uc use c flaino 
clove:::· p2:ftur;:; had hai:1 bloat,, I:-:d1;riduc.l :JUl".~ey~ r,ere me.r1c on 85 far;us 
nnd blc.c~t h:,c! occ\11·re-:! on 65, Pastu1·cs thJ.t ·.-:c!·e r~criorr.::.1::1r::tly la.dino 
~--e;re fo,:!~:1 on ?fl .. of th•..;sc f"r~s~ F~eding h.;:-;~' or oi.hcl' ~oug;wgc nay h~Lve 
hcl1,t<l Lt~t ,:iid not pr'1"vdtt bJ.o,1t~ Apparently \;e.:.ther a;m tir.,e of day •nas 
not ~ f.;v:k,:: :i.n bloat, bt~t t::e le.el c,f fe!'tiility t:ir·r ha::c been. 

In n cJc.st<;·ly ob:::.cr-..cd cn::c c!' st..:!e..,~s on la('!ina-bluc.: grnsf: p::1st11rn in :.:ay, 
fonr s t2cr b.:'1<~ i:1icd by ~=w !.G'~h (J;,;; .~ft..e~ blc:,_ti nr: ~tartf.:1::i., lkit he:: 
ti ~:\cit.by •·d nv.:-r· i:15.:-;.f(l h :,:; 01· bript~ v.-: ,e;.i ~ s i.','!.•~-.-.- f\:, d in i-a,!}: '..i p:'.'cvcnted 
blc,iti:ic, Tt11? c:tt Llc y·url: cr.an[:Ni to a n·:cad:i··! c~·cl.t;S pe.stm·{;: a:1r'i blc.;J.ting 
cc-3.~c<;. ·-,he:1 t~e c-attlc ·::ure :;:·c~.:.1,.rncd to tte o::-ir.:i;nl pasture aft-sr the 
clover n.:s l'.:':tlKr r,.µ.tl'~:i.:,; no casc;!'i of bloat c.evclo!xd~ Chtmical analysci:s 
uf forage frc;::i. blc,;)t p::-~,ducint: past~1;:-e ~h•Y.:ed a c.rude protein 1..'.0ntent of 
20~S'::~; I':hile the no:1-blo~,ti:-::,e f.:.ir.::r:e h;i,~ a ci·,1de protein cor.tent of 15'"9;{~. 

Dr, Foster n;.so outl~_no2;d :"l'J~,· ,·;ark btin~ devcloi:t:d in COOp8ration with the 
Ae:r:c1il,:.1r:al Re1:,carc;, S0rvic~. •JSDA, an.:'i :i•cv::e.:cd i!1!'ormation he had obtained 
f&"'cn a m::r.ber of State ~1e;:·ic1:lt'.?ral experirr,ant stations on res\llt.s or obse:r-..ra
ticr.s on bloat" 

Dr. Cole stated that California had experienced no r~al trouble when alfalfa 
v,a.s cut and hauled to cattle,. 

Dr., Pa:-sons reported that extracts of birdsfoot trefoil 'V:ere lethal but did 
not .-,ause bloat. These extracts cont~ir;ed 10 ti:r;es as much cya.nir:'le as clover 
a.""ld !00 times as much as alfalfa.. Sodium thiosulphatc counteracted the lethal 
effect> 

The questinn ,,,a.::,, raisfd as to ,·:~ether th€lre Y~t:.s any rela\ion betr;ecn blont and 
crass tetar,:.~ ~ Dr~ Ba ..... rer,tine cbse.rve.:! th?.t he had seen no relationship. There 
was a report of bloat on ,.·heri.t pastur~ in West Texas, 

Dr~ 9,:1;rrontine repor~ec'l th~t one farmer in Mississippi ,·12.s :prev~mting blost by 
close folding his cattle. 

Dr. Huffman reported that a crude sugar (Hytose) had been te.flted at ~ichiga.n 
to ck•t.crr.iine its value in prever.ting bloat.) ' hen the animals ;;.te abo•1t 1/h lb,. 
of this material on ladino clover - gras:. pastur'? there l.as little trouble 
fro::i bloat., Ho·::ever, the co:isu.-:;ption of t:ie pro·1uct increasert~ goinr, as high 
as 7 lbs. per day1 and bloatir.g incre~sed~ 

Dr.· Cole hact found no differeri.ce in ir.ci".3ence cf uloat on alfalfa t:hen Hytose 
was fed in ccr:J.parisqn ,:i th anirr:E.ls fef no S\lf~Jler.:ent. He al~o suggested the 
necai for tiore infor,;.:,ttion on tht value of gr-nssss for preYer.tj_ng bloat11 



Dr, Mus:;on r.tatcd th,.'.t.. in South D::ii-:ot.a th.:0 1·e had been death lo~ses from blo~t 
on alJ'~lfa p,'J.St"..u·c Gn:--t" ~tlt:o ro;;;,2 tlo::-.t on t;-_-;,.:18.t clov;er,, One anim~l ,0.:hen 
s~·,-i terH.:d frrn.1 s,·reet cl cvr-;ir to alfalfa pas tur~ _., tl<)·.~-t _ed an-:! died" 

Dre Grn.ndst.aff rer.:-ort~d t1~~t.- bloat dcv~lopad :ili ·1·:r:;-_:c ev,es fed alfalfa hay in 
Ne'.-, tc::xico l Var;;-ir.r the ~:u,o-.:int of ·h.:1;,.· h.-,.c1 no ciff (:ct. or: the incid.snce.. 'i'he 
heavy, rnor,~ vj_gorou s er.res ;'_-ers the ones th-.tt blc<. -~c-1. Ch91,ping the hay p.re
Vtntc 1 tbc trouble o 

Dr~ Huffm:i.n stated that fir.ely ground ladino stra·,,;_r; nhen fed with grain;,, vsill 
produce bloat in sheep~ 

Rllt.'.EN PHYS IOLOC~Y PAi'Elr 

Frotl1y J-no:1.t - Clyde Smith, }.~ichigan State- College 

Frotlw blo st 1.as ob:.;d'Vi..:d l;hfl1 anim'1ls r.m.·e feel alf;:.).lfa hay. This corr!ition 
ii, unrd.ir;vnble -,,,,j th .:t stom2.ch tube<- The frothy mass cxtet1ds throtighcut the. 
r_umen ni thout form.-1-tiPn of a soli,:1 nw.s::i tl!ld thcl'e is !lO rt;•g1irgitation .~ Hdy 
is uppur~,ntly a n,'lC(:~;snry p;:>rtion of t,hc r ;,1ti0n .,.,ri.?m frothy bloat occurs c. 

Corn and hJ.y alone; or hay alone v:ould not produce fro the Frothy bloat was 
most. ncv~rc in ~arly morninf~ t.fter t-Jathi~; anim£Lls with mD.rl cases of this 
co1;dition seemed to r<.:cove;r~ The mor<.~ sevcr~ly blo::ted animals refused feed 
and might rcriain in th:ts cond.5.t:l.orJ for two days~ iEethyl .sili..cone w~s found 
to relieve th:.i.s conditj_on ar.t.1 Y,'oul<l prevent it for· oevtra.l rla~rs --.i.rhe.1 given 
in recom::;c ndcd a-rr:ountn. iipa$C-•treatcd cream 1-ius also e ff ec... t:'-ve} as was 
additiono.l hay, in tre,.ting this condition') 

Chc.~rnical ~malyr,:i.s showed no significant difference in the amount of nitro
gen in· frothy_ an~ norr.1nl material from tho · rrn,10n. Hm•icver; ·~here was a very 
significant diffcrcnc~ in the non-coagulable proteins from those mnteri.a.ls~ 

Bacto·iological ex.arrd.n.':;.tion of rumen content shorn::d no difference that 
would account for the frothy condition~ 

In laboratory tests, corn 1-1as sho·,·rn to be an excellent sourcg of foam when 
bE:aten in. a ~'-~aring hler.der.., Soyte:;..n oil mt::;!al •;:~s aLso a goocJ foalll pro
ducer. A mixtut'c of corn and aoybeon oil meal [a.Ve a product in lJhich 
th€l gas ,'!as trapped in the combined material. 

In severe frothy bloat a cessation of ru.rncn motility i'!D-O noted.. 'l'-hen 
animc1.l5 had access to =,havmgs_J no fl"oth;r bloat occ-..irrecl. l'hC! dry matter 
in the rumen c-ontent .ms slightly levier vrhen frothy bloat occurred,. 

Dr. Huffman reportod that hay alone Vias feel to o:1e or a pair of identical tY:in 
calves and grain alone tc-, tbe other.. Tho calf fed ha.y \'las healthy v-;hile the 
calf on grain was sick b1..,t did not bloatv Hoi•:cver., when h~~ Y!aS added to this 
calf 1s l'ation it bleoated.i 
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Cl,.1;.,::,ic~l t.!1d 1-'h·nsi~-.cl ?:ic:.ors i!-1 th1;: Etiolo;-v 01~ ; •. cut.E• P:lo;-;.t on Lcp1~~.:£ 
Pastun, - H. H~~Cole:; l!niv•Jrsh.y of C:1~ifornia' 

It is tho.; p:npxo::. oi'" t~d.!'j rn{<.:r to rcvi<::-·:: t·!.C. cvid,::.:~1~c cc,::c·cr:-1ed in throw
inf lit~Lt Uf1on th? 1·61~• r;!rich- .::,he:mic~ imd lJ!~Y_~:.c:l _f:::.Gto1·s play iu the 

tt ioloc/ of: 'JlOJ.t :-

Lcc<:1r-:~ ;..:1'.; t.c tl.~s frlccii•:,-, a~1,te · bloat is d0_:f..! t.o ::-, l ,u~k of _m:ffic:i.ent 
scabro-.1s mc,'t.ur.i.al ir: 1yi1,;_• eid, to elicit ~r.-,:; r-~-.:."J_;:,:: ~'.ct cf eru.-:t~t.5.e:1~ 
l .. ,,s---\1· ·-1- -· ·+· l· ... cf ~t(·-·-·1--, -,t.i., ~ ···-'·-.,-· t·1~ ,··11 by l 1. ... ., 1_r;., ....... } J, rot,;. :.. ~~·~ .. 1 ulC (::~, .t.. l _t: .. , ,J•.- • l_li,l,.-,.J ... ~c~ .:.=~- .,.;..1. ....... i... ,: ~·; ! .. Ptr~r;n lra 

~-1:nin-cl r.mtili t.:,• e):ci h_• 2!'fc ~·~nt n21♦-;{.;. !'i 't,;_:n, ::.·( s · ·l •,., :l}:f~ :ir~ imp" .. l se:s Lu:ilrl
inc; u;-i a c,,ntr,-1 c:~:<;it(:d st:,.t.e4,. ·b::Rctl:-' hm, t,:1e: n~~ ... hc r!il:..tticm cf the 
cardi.'.}C ~;.-!1iLctE.1~ i:::; ~yr::c.b1·oniu r1 ~ i th ru'.:!. n c,:;r, ... i-.-'.ct~on f-rf~c;rmts an in
b:1rt:,~t, ::..: .J_'. probl.:.:;c: in t1L~1·-....·t _ptysiol"c,i-'Y, 

'i'hc fc.J.lo·:.·inr c•vi(:anc.:: k:s bei.:n suLrnittec1 in f'_;i~)o1·t o:S: thi.n theo;:y: 
(1) It lHl.S foun~ thht as much ras ,•ta5 produced on alff1lfa. h::i..y ~s upo:i 
p:;:·ce:l <'llfalfn. indicat:i ni:; th·. t the :r,1 ~t'l of (.sis p·•o.::h.1ction i.s no_t the sole 
_fuctor detcrr.ii!'!i:1g th(; incice.:r.cc of Llo:lt ~ I~ . tM l'H :,e of r.:as pronuction 
,,.._ere tLe only .fw:..l.0l' inrolved, c-nt:: ·,,oul,-. expect a5 !ilUCh bi_OC!.t on alfalfa 
h.r.r as upon gri;'.t.n 3.Jfal fa tor-1S, 1·;}:ich is not the:.: cnse o This cloes not r.iean 
that the 1·at.e of gas p.t'0du.ction is of m sir,nifica.r.c<::;, 

(2) It ,me found that belching occta·re·d at tm p,;ak _of. rumim:.l contraction. 
Siric..o belc.hing C::id mt occur at each ra.;1ina}. ccr,traction and since it is 
ooubtfl,l that the co,: is con~<!:=,._om; of :·\1minal activity} it is logical to 
assuc::8 that eructa.tfon ·is ~ reflex act;; 

(3) It l,"as fo\ma that a ·m.:..r..~;:u~ aI!!o,:nt of bloat occi1rred ,·:h~n rumin;.;.tion 
was at a :i:1inir.mm~ 'rhis ir.rlic~ltes that l.Joth rumir.;~tion n.nr1 i;;!•ucta.tion arc 
re:(lex acts re-spondinr: to a cor.J;.on sti~ulus~ It :-,as sho·,·m earlier that 
rumin;.i t j_ on is r:l epe r!~Jent upon s~abj.~uus ma tcr bl j_o :Lhe l'Umen fer 1 ts elic~ ta
tion~ 'i'his Y.'0 1Jld in~ic1.te that the amount of t.i~ • ..: sp;nt l"Urr.ina.tinr-; can be 
used c1.s i)Jl ind8x as to the bloat--indu-:::inf c:1.?"~d t~, .of it. eivon diet. 

(h) It t.'::i.S found th.::.-!.. 21 c&se::s of bloc:1.t occuri·e-d on fin~·ly ground alf~lfa 
and concentrates cs corr.pared to one c.asi:: .of li rht- blo.·it on -:.:hole alfalfa 
and concentrates. Sinc•:l the ~ro•.rn-i an:1 ,·1hoJ i,;;, al f:i.l fa : ·ere obt,<'iinE:q f:rom 
the sJ.::.·.e lots the o!"lly difftTcnct- ,is in ~/he physical cc,ndition of the 
alfalfa fc---l. This p!·uvides p~·oof ··t"h;lt the physical ~1-:1turc of the diet :may 
b8 an ct io1 ~£iC~i1 facto1· in b:.!.oat •. _ 0;.1e (.,_._nnot C1('.C H ,i .,.- how~vcr,; 7;hcthsr . 
the ch::;nt_'. ~ j_n tr.~ _p'..iy:;j ,:.at condition· cf th2 n.lf.s.lfa -i!!Cn.iased. the incii:-laucc 
of bloat bsccrnse of a l'1:,,duct,ilin of its s~ab:·ou::. · n~,tu--q or ,;hE::ther -fine 
grinding merely made sct~e che::i.ical s·.1b~;tr:r.c~s ir~v...,l~~d in bloat_ prcductio:1 
tr.ore a\·uilabl€..; 



(5) It t:J..s foun~: th.at• blo;.it could be preve ntec by feeding 10 or 15 
pounds of Sud..:.n h~\Y to lac t ~tirj,e (1<.!.il':,' co,:s p~s~,1.:r~d on h;~lJ:ne p&:::;ture 
clurinf. the cay~ Both ,p·oen Sun an <1.nd S~t~3n t1::iy prod.lee ~. ·max.i.Lium a:ncUilt 
of rumin:,.?1tfon tes tif;.'ing to the;;.r sc,,.brou::s na \> ure r 

( 6) .,l._cu t e bloat only occurs an diets lacking in scttbI'(JUS r~hn.rac ter --· 
for- cx.,rt,?lt: (Hi le. [:tn~e pa3tUl"e., cabbar,~ Ol' lettuce leaves c~ on ~onccntra.tes ~ 

'l'he evid,mcc cit£d above; supports the vi1;-·.-; that acui..E bloat is ~ue to a 
lc:ck ('If s;iffid.ent scr.i.brous m.:'!t£rial in tb(; (l iet to t;l licit the !"Gf::.cx a<.: t 
o.t eructntion, Otbcr~ hc.1vc {mgg~sterl t..hu p5-lint up thcor-~· -- n.'.)r.tE::ly th~~t 
ca.ttl~ ent legl,m.:.:s so :rapidly th:.:t th1;;: r.-::it::;l'ial pi1u1:, UJJ thus occl •1(iing 
the cardiac or ifit:..: and rr..akir.c; belehinr,- i ll;i)(issihlc. In sop1;ort of th~ir 
theC'•l·y, th-~-~· present d:1t.:i in,llc.:1tiilf'. th,~t r .. n:~;_,r tbcir condition::; la-::t.c-1ting 
rlu::.r~· co:·.,~; atD le p;:,iJs rr.ore rn;,i~ily Unn r;r:A[;==~· n~ i.-~ have fm1nrl J under 
our condi tioris, Uut Cc~t.. tk ,,- i 11 eat ~ ~JO~ t tr .l'i.:-e tj ;;,~::: as 1,rnch green Su-i an 
as tn0y .·,ill of ali'.~Jlf.; t..ot:D in a i;ivt:n interv,c1 ~ ln~srnuch as bloat nG.v~r 
cc c nr ~, in norr..:i.l ·an im,il s N1 S u~l an paH t ~ 0 ~ tri i~ thco r~· -.-.·ou ld appc .i r to b E.: 

untcn.:.ible~ 

A dif fcrcnt ph.Jsic,,_l theory ha;s recently be~n. su2:.t::sted. According -to this 
h;_v~mtbe::;is 1 legumes sink to the bottom of the r1.um:m c~using the '\'Ia!.-~r level 
to rd:::.e~ This blocks the openint; of the rlll~n nnd prevents the covr froill 
bclcb.iq;" 

--·-·----
Prcsu..':!ably cher..ical factors might be involy.;;d in the etiology of bloat by 
several means~ First,, too cher:-Lic~l n:.i.t.Hr'.;;: of th~ foec r:iay h.:.."i.,·e. an in-
n uEnce upon the ::-a tc of gas production ir. t~ rumc.:n ~ S<;tco .. -~. ':.y J the 
checi!ic:"!l subt;t::rnce:-s in the fer;d or substf;.nus p:.~oduced b:; rn~.""-:;) • orcanisms 
in the ru:,:€n rncy ex~rt an influence upon i..hc re.~~"=n r.msc~ 1la.Lu~:~ Finally, 
foaming agent~ in the feed 1:ny intel'fere ,'.'i tri the rekase of gJ.s ~ 

In an eY..p~rfo.ent involving ad lib~.tur.1 fo~ding over a. !:-hour pe,eiodJ 4~3 
cubic feet of gas Y:E::re pror;uced frm1 15 ,; S" po 1mcis of alfalfa and b !) ? cubic 
feet of gas ,•,1er·e produced from 47 _.6 poun-:!s of Su".i.:..n g~a~s. It- is niported 
th.et no gas ~as fom~d on grass h.;..y as co;np~rod to a marked gas· formation 
on alfalfa, It ,,as found tl"n t the; acldition of silage to un alfalfa h:ty and 
grain ration deµ-essec gas formation of rumen inr;csta. in vitro; A report 
:state5- that more gas ·;:a.5 prducc~ fro~ sugar th::in fra:n st""?.rch·an~ the-a:·iz'::'d 
that high sugar c,:mtent of plants int he late aftermon r::as an eitologica..l 
factor in bloat~ :_;e fo~~~ as !f!.uoh gas forrr:t-d foJ.lo~--·int~ dr~nchinr- with st;;;.rch 

. as with sug:;r Ythen .:.~ttle ,·,~re on a basal diet cf alfalfa hay, Thorn ·.:rn.s 
a more int'TI-;;0.iat-e respori..se:, in increased gas prod•..::c.tion u .o!I the:: introduction 
of sugar b:_.r r,;e~ns of a canula directly into the rw::;eno i_:•e have foun(i t.h:;.t 
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the rate of r,as p·od,1cLion on a di€. t of sil ar.e alone is e:xtremely low as 
one 1.oul,l E-;Xj}ect since thi:; sila.f:~ hc:.s alread;;~ pas:sE;;d thro11r.h a fe1,r.ent:i
t:i.on process c,, If silr1.r,G -,,;ill rlt..:_.Tt::Ss tr1c ci!:·:01mt of Gu.S fot'!ll!.::(1 from other 
constitutez:ts of the::: ration~ this may be an i.i::pol·-Lant factor ir. the control 
of ac.ute blo~t on logut:e past11rt1, Cert3.inly st,udiel";! clearly indicate th"J.t 
the 1·.:-~tt:: of gas i::.·odu~tion va:-iE:s ·11ith tr.e feed, As is pointec out above:1 
hov:eVE!:'j the cvid0nce is cqu~1.lJy cl6-a:.- th~t it is not the sole etiolofic:tl 
factor i!l bloatc It is stated thr:.t the rat8 of r;a.s pro,j1_~ction cfo;.t::n~~s uron 
the split.ting of phosphoric acid e:,tt:r~ of c.:-:rbohyC1rc.tu:; by phosphatase 
ann fta·th~·r that ar~cnnt~s i11creaS(: the activity of phosphatar;cr Legunu:~s 
arc rich in arsenates~ 

l3,. Chemica 1 F~ctor~ .?.nrl i.tuB :::le Inhibi t:lo1~ 

Th8 pl·oductiob of to:-:h~ mi::tt:boli t~s :i.n the rumt;n m,1y interfere l":i th the 
noni:=i.l fun-:;tioti:ing of the ru1i,f,n mu6cula tun:;, Tb:: C;Vidence is clenr-cut 
that car hon mon0xi(Je, hydror.(;n s~1J. fick and o che:r chunical suhstances., 
,1oni:1:.1ly pi·cscmt in the !'Uir.e:n in. small concentrat1onsj are toxic 1;hcn riven 
in suff ic.ie nt q1,ls!nti ti0 s cc HE".:ports sho,·i a rl!US cl~- inhil.Ji ting factor in luc~rne 
and evidence ha~, l:xien ·~ubmittcd that thG st!bst:i.nco in clo'V"c:. j'Jice causinr, 
paralysis of smooth muscle is cyanide,_ Limited evid2nce has indicated that 
hydrogen cyanide is 1'igh in ae!'Jte:ly bloated anirr~tils. Ho·-·:evt:r, cyanide 
depressc s rnusc11lar_ activity;, 8Ir.'.l . ~.-ie hnvs f:Ji;.nd in 01.1r studies that r11--rien 
muscula. ture is \r8ry active in early t, tages of acute bloat. · Fur.thermo re., 
it would appear that the: ra1.-id recovery of bloatec'l :i.ni.mals after the excess 
gas is removed is contr;..ry to 11hat. one Ymul,j expect in cyanide poisoning~ 

Re:ports have shown thnt extracts of birdsfoot trefoil ;3,re lethal in lambs 
V!i th symptoms sur,eGstirif.! cyanirlc poisoning.. Extracti:i of alfalfa or la<lino 
clover, on t:r..e othi:;::r hanrJ, p.roduce;;cl acute bloat ;,.ccotzpanied ~ith scouring 
in loss than an hour after drenching~ 

C,, Che mice 1 Factors ~~ ~tabili ty 

The chemical constitution of the plant has an impo1·tant influcnc~ on its 
palatability- and thus upon th(; total amount of a given feed that is con
st:m.ad.. Thus in orclinr :fC!r' an outbi·eak of bloat to occur, it appears that · 
not only must tht alfalfa or l(.:eurr1£·S be at a succulfnt stage-, but also it 
sho1l1d b.c · palatable so that copious quantities ;:.re consurr:ed. 'l'he gre:lter 
the a!Tlount consum~rl: the g1·e«ter 11Jill be the: gas production anrl thus the 
greatt:r the diffic1.ilty in ex.pelline the gas as rapiclly as it is formed .. 

n. Chemic.:\l Fact~~£~ ~~-"! thn Ii..cleas.~ of Gas fro! _the Ru~nc!! lngesta 

It js sugr.E;stsd that the high saponin cor.t€:nt of alfalfa may ca1isc, c:.:cessive 
bubble form :-= tion :.'li th a minitnum amoi.mt of free f3.S., Tho pres<mcc of the 
gas in the form of bubbl12s "1-'dthin the ingesta mak.::~; eruct.a.ti.on i□possible 
or difficult~ D;.1.ta ar-6- available inJic::,.tinr, th~ t th£ saponin content of 
alfalfa ir-; high;;-:r than that of bir~sfoot tr~foil an::! thE:se finding:s are in 
line v.=i th the fact t.hat a$= 1;te bloat i.s fl•.:-qui;;nt in alfalfa arid r.?..re on 
bi:i:c~fcot t~,1:.-fo:U, ThusJ the possibility that sa1Jonins are involved as an 
ctiCJlotical f:wtor in bloat in certain inst:,:.nc£:s sh:m1d ti€ consj_il(!rcd,, 



SU;1i,:i.:,.:-y aw: Concbwions ______ .... ,_ -- --·----
i..vi.--tence ha!J been sub:d t.teo indic:o.tir1g t1n t bo' .. h th.:.! phy!;ical and chemical 
factor::-; r..ay bo r1;.spor.siblc ,?.s et:i ological q~ents in bloat~ ConsidE::r~~1le 
evidence is av.ail:.:i.b]e to im!ica.te that th8 lack of scab~·ous matt:·rial in 
the d:l et is a contributing factor in a cut:~ t}'1npany o I run fully convi.nced 
that it is not th,1 only etiological fact(,..:'~ 1'he more fa.ct thf1t, n.lthc.r1Jgh 
a very hir,h p2rc€nta~e o.f' Bnil!;a ls can pe blo:1ted o:: ari;[ succulent alfalfa 
p~st1.n·(;s_, fnt~1l bloat does r.:ot nccesearily oc:-cur, indic..i.t(!S to me that the 
la.ck of se;~ibrous quvlity of the fee::d is not thE: only hctor invol-.;8d., 

1'here i.s com' lr:.cinr, evidence that the rate of g.n.s production varies de
pcndir.g upon t:-:~ ~nt,Jra of t te diet -~ th:: t io u}~1C-.!l ite: chei::ical cor.:positlon 
and thi~ ,-1-7-y l:e an irq:io.:-tc1nt .fr?.c:tor in thi2 etiol OG/ of bloat., There is evi
dE:t1cc t:1-':lt toxic com;tituen-~s o:;: m,~tabolites of lcf,U::l.8fi r1c'.\)t be frLportant 
~s cD1w:ttive aE;1:mt~ of h)oat .. The influence of ct2:.,ic:al compos:i.ticn UJ)on 
th£: p~l ~it. ;~bi1 H .y of fci.; rl m!ly be an i;.ipcrt~d f.,ctc~'l 

kr. L:imld1l rq1ort8d th(l,t b<J h;:s producf;d bloat i.n sh'°ep t 1ith 15 to 20 gr.sf> 
of ~:,!ponin ;_fflrl in G. h,.dfot' " ;j th 3 tima; th:it <l::wunt,, In .::11 cases the blo:-.1t 
vr.J.:, mod..::rate., All anj.:iw)f; h2.d b8~n p1·eviou[;lf do~·-cd •,·:ith alfalfa and ladino 
juic8 to ascertain thc1.t the: animal 1•;01~ld blo,1t,, Bloat produced with s.1ponin 
occ\.1:rr(:d v:ithin 35 to 45 minutes after admiILiStration, i:1hile bloat produced 
,::i th alfalfa occurred Hithin 10 minutes, The use of t•.•;o cor.imercie..lly preP3-red 
saponins cave no rc~ctions ~ It v;as noted that rur.-.en motility increased in 
the early staces of bloato 

!Jr~ Uacloy reported the results on gro•oth and feed efficiency studies with 
chicks; sho,'!i-ag the depressing effect as th(; amounts of saponin increascdo 
Ev~.01;::nce h.?.s been a6ci.unul':l. ted to shovt d::i.ffere:nces in gro·.vth inhibiting effects 
and Baponin cont(;:nt of different alfalfa va:rhties and at different stages of 
cuttin.g., Th8 sapc.nin content was hizh alfalfa, ladino and trefoil.. Results 
in,Ucate that there is more saponin in the leaves than in the stems of plantso 
It has been d&monstra.t.ed t,hat there is an enzyrr.e in plrnts which hydrolyzes 
the saponin~ Laboratory tests have demonstrated that saponin inhibits the 
movemen:t, of the s::-aocth mus(;les:.. 

PHYSIO-PATHCLCGY Pi'1NEL 

The E.f fective Buoy1;1ncy of Rurr..-;n Juice of Cows Fed Hd-y; Grass and Ler.umes 1 u: E:-thchols;-Univcrsity of fa?isconsin 

Specific gravities of s.:implc.s of strained and of cer.trifugcd juice from 
the ventral sac of thl;.l rlH11(.:n of ; f istul ated CN, S i.'it:re deter:nined at rumen 
ter.1peratu.re before, shortly after and e fe;y ho-:lrs after intake of l'Jatcr, 
hay, you:1s fresh g .. ~iit:s, prt:;bloom alfalfa and rnix1.,d clover.. Drinking ~·:.:i.ter 
ri:;-dtlcGd the sr,c::c..ific gravity of thE, i:-f:ntrifuged juice. Eating fresh green 
feed apps1.ri:!atly red~ 1r:f,d the c~ffectivc, buoyancy of strained rumen juice 
even ,·:hen the liquid j)Ortion C}f the j_uice ". ,J.s not dilute:d by ;•!ater intake~ 
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'i"hc reduci.io~1 in bu0y~.::.r-:cy ,.--.a:~ g1-c.:, 1..est ir. s.J.,'.:.n~.cs vdth Uv:: r:iost bnbble 
for-~,LtL:ir1,. It •:;=:::=: nmch more cviilent ni1.,h lefL:r.cs t;-ian 'i;ith grass c.•:- hay 
;:nd (;Xtc•nckd 0\'-...:l' t,J the I1C:Xt dr!.y IuOr"t; ~-;ith legn.-;:(';~ th~n t",i th grass Oil' 

lwy a . It is fcl t th:t.t t!w pos:i tion i!'l the p.:,n:nc.h in ·:;hi ch the r.1.ajor pa.rt 
of t/12(:cus diges;.:.3.on tak~.'3 pl=:c~- can be_, ir..fl·,ir::nc.rd b~· ·plant o(;.nsity, by 
r~<luctio:-i :l.n the buoy,·l~wy of r1xr:en juic:o resultinc f:~om dil::..tion by l:i:'lter 
intake J.nd the ocp·ue of bubl~le .for.::~tion taking pl«-~e in the lo:·.•er portions 
of the pai.:.l!ch:- this· forr::..atio!l, b.:dng r,re:?.tes·t shcn·tly after the intake of -
fr.-ish ynu:i l;:0 f;lli\ss~ &incG c:ery particle of focd zin1.-c.i~rr in it an·-1 every 
l:ub:ilt:: fo·:men j n it. displaces an eql!nl volume of ju.ic(j ~ it is felt that the 
resu) tine rise in fl t:j ci J.€vels if of suffi-;ient m-':!..r:1itur-lE:, can allo•.:- the 
pon~ftd.l:i,.y of rnc~.bm1icc:l bloclrne~ of the !.'.-J,:::rli~.. DElp~nding on the :,.cant 
U5td e.n<l anount ,:.cirrd nist-';)J·~d; s~rf,;c~ tension l'ed1Jci~1~ atontt; not only can 
cluu:- cxcc~t;:o; froth ;'rom the sm·ft~r-c of' p-1'.mch corrt~ntG b1..:t appai·e~1t,ly can 
al5o cc,~k·ol thl; dcg:.·c~, of bubLlc ;,:t· t.(: nt icn .:: nd/ or formation v:i thin the 
juici:.; of tne vurt:· :-t 1 sac T;ii s l":ns e:vidE need Ly err allc~ reductivns in 
the: bnoy::!~;cy o.f j·.1i.cc fol101:;itl~: co~1~:1m1:,tio!l of frc~h yo11.1g 1(!-gu:::.ss .. -,he:i 
octcrp . .:t,ts or sir,~ra~:0 a(,th,e .-gents r:~re ad~inLt.c:nd.~ The signifiC<"!n::::e 
of lo,: h:·~-(:l intake of t~1(:se .;g,mt-,.3 ..:.s a ·pr~ctic-21 n,8ans of taking mo::..'•') 
ac1va1·1t.e.:.2,~ of lt,£l..:r;GS' SLli-,'-{;rior yields \',~s rhscusscd .. 

Dr. Doughu·ti su rcr.:.stc:-d th;/.;. bubble~ can be broken by c i thE:r incr1.;:~sing or 
dGc1·t:..aSir!g surfc.ecc tcnsfon,, 

Dr. Gall sur1;1.::stBd thi-1 t tba microorgani~r!'. popul.::iticn be follor;ed careflllly 
to ~heck the effe:ct of detergents on total mrnb;:-rs encl ac.tivity of the 
p--.;1:,ul,, tion ~ 

Dr, N:i.chola estiw tE;:d thr.it blo,...,.t r:::.i~ c::is ➔~iut; th,-:: State of ,:'iscor:si.11 $2:0COsOOO 
an:iu.rl ly ,. 'l'h:i s is based on tht: mr11ll0r of cm-:s tre8.t(d by vetcrina1·ians. It 
clo£:s not. take into account losses due to animals going off r~ed 1 et.:::., 

Ca:rn:iovasci.1J..:ir a1:d Blood Gns Change::s in Experi!I!cnt.9.l B:oa t, C. l). ~:!ere di th 
a:nd R. r-~ B~...rre:tt, Co-...--nt..ll UniVtrsity 

A series of exre:d.ments hci.ve been cc11.ducted to detf;;r~,ine the changes in 
al·tcrial blood pressure arr. in volum€.f-i per C(..?lt GCl~ and 02 unde:r con<litions 
of. raising int:..4 n·ur.:d n~ prt: s sure ·::i th v a2.~ i ::ms gn.s cs ,. 02 ar..11 co2 •:ie re used, 
and also a 60 µ;r cent CO2} L.ci per cent li'.e,thane mixt~e as .1pprcachinp more 
nearly the nat1-:?·al gas cor.posi tion of the r,.m:.en~ The results obtained may 
bt'. briefly 5tat,3:d as fo llo-,•ts: 

{l) Ush1r. 02 Ol' air;, eheep c2.n tolerE:.tc intr~m:d.m,l pressure;s of 100 uiIIl Ht .. 
~.-:i thou t ~h-7.-dnc r.i J:-e t h;.n d.iscomf ort . There is a moti.:-r.ate elevation c,f 
blood pr-e:::sur-c -;-~!li:;:h is subject to n,lctuaticn -- .falling: ,.rith each eructa
tion of ge:s at.--? incre.::,sir.r as the p:ri;:ssu:-e builds up a.gain-t 

(2) Using CC2 r_:;'.lre, o;,~ C02:CH4 miXtt~re 1 there is irr:-!;1ediate distress, 
hypcrpno;,;a, c;,,-::.;.nosis, mnrk(:rl elev'3.ti,:m of bood pre;:;:isur1;3 an~ evcntu?..l 
col lap.::: e ,1n1 d~ ,th. 'IheS(: res-:.il ts ar-c obt~i r.c.:d ~: l th d if fe1·.:!r:.:. prBs.::urcs, 
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and th':.cs fo:· :·.:Y.:.ch prt.ssure is ni-'3.intRin.::d 1 in iw'!ivich:il r;hecp as thEre 
is ;i.pµn.rcntlr ::-.1 .. ·kf<~ v.::ri£a.tion in susceptib~lit.y~ In sor.-ie ca~o:s 40 mi.1 Hg"' 
p:cc:$[·.;r~ 'i':ill. fro-:1uce thes~ effects> i;: ot:--iers up to CO .nm is :-eqi;_ired~ 
'!'olcran~o ';:ill v.,ry fri:i:.i tT:o to five niiml'(.eS., 

(3) Blood f,:'..!.S .;;1t~yscs sh::i-.-; :t:-ic,!"Cf.f:;~:s cf voL p;.-r ce!";~ CO2 in arterial 
blood co:-r(.:Spcr::'::i.nf. to t.he onset. of f;:_.·mi-:,t::.ims ;":.nd blo'.)d p:-cissure riseL. 
Thi~ is narc r:,r::ino,,Ji~C(:::l with co2 t.r.~n CO2 ~r:tt4 mixtm·E-; us v:ould be c:r::
p8cted. •:1.<.m H'l,, f-E:r cent CO2 shn·:,•s a r.t,. tE.l'ia 1 in~reat;e j a re due tion of 
p~r· ce?Jt 02 ;'..!.~):,:r:::,J:s ~-!hich j n o::.e c~se a:-::.o'..1r:.ti:il to an 67 per cent fctll in 
02 i.-.fa-=.n the CO2 l.:::vcl rose 47 pt;!" ce1it... 'l'h:i.s cc,mhil~~~tion can be expected 
to p:-o(h.ice histoto::d.c arid ::nox:'i.c aroxia(I 

(h) 'f',;o ot,ht·r pb~~w:-1,~rn a:r;.; ,·:~::."th recordi n:-:o A fa] l in ·vol pcl· cent CO2 
subscqneiJt to ir,su-ffletion :;i th C02 pure or as a 1:1:::xtu::e; to less than 
the pr·~inruffL,:.ion lcv<.:l~ and a si.::11..:.lt,i?J•;;ous dcp::-(:::;sion of the arterial 
bloGd 1;-r,..-:.:;su1·c~ A d~·oµ c,f l!!-18 i,.)Ci' cent, has Lf'cr1 reco:.·ded. A possible 
(;_ ... _plmiat.ion i~ th:Jt of hy!-1£.:-,·•~ ntil::-:tion of the lun&s and blood folloTainc 
r.02 sti:::ulatior. of r1:.:f:pil·a..tio!1 awl blood preesure .. 

(5) An cxp~rime!':.t on an an0sth~ti:.1,f2d dog to observe whether prrrtinl or 
tot.i.l occlusion of the post ven.n ~av~ oy e:xternal p:~:essuro was a faetor 
in raising blood p:rcsSurE gtxe nE.gativc results(! 

Inf6-rences 

It would ar,pe::a:..· tr.t,t th-a pcrcentart.- CO? Pl~cs"'nt in the rumen is highly 
s !.gnifica.nt sir..:-e ~- i th h ighsr i:-e:· C€; nt-ages, and hence partial pr(•ssur€.:,, 
cor=espon~ingly 10°.-:d"' total p:essures may produce to:-:flrnic blood levt1ls 
of absorb0d gases,. '!'h"Lls hist.:>toxit: ar.-:'l anoxic anoxia may paralyze the 
rfspirc:.tory ce,;tn· u1d ..:,.;_(-L1sc de.1th YCi'Y ·n.pidly, Should hichly poisonous 
gas~s> e~g~ H2S; br p ... --:sscnt in ~tiG~~~..fisant concentrations; then thBir ab
sorption ur~ci::;r condi.tic"1~ of i~'lcrcnsed intrarumin.;.l pres~ure can be cx
pt;ctecl to r€::i.nforct: or c,vf;]n c·.~c.rshado':.1 the affect of CQ2 absorption .. 

1'bere tht.S(; cor.::::itj ons ,"G"E: fulfilled ---~ Yizc 11 in:1bilit~1 to c::-uctatt:) freely, 
hich pcrcentac'-~ c,f CO2 in tht:. n.iirien arid i:;ossibly poisor~ous gasesJ death 
m,iy c,11suc ~:itho,_~t c:-:ct<5tLivdy high p::·tWDures devclopinc in thri rur.-:en-.. 

This p2per '-';as follo,:1{-:d by a vtr.,, lively o:iiscussionc: 

The Illinois study is_ being conducted ':.:-it h the id(:& that bloat may result 
beoause of a to:-:ic substance in the fo~age and/or l'Utten contents that 
paralyzes th~ e~uctation IDE;chanism of the rumen and causes an accumulation 
of gases in th~ ru..;:en. Ferguson repor G6d the use of .forate -juices with 
~e~p6ct to tho1~. tfI'ect on the activity of isol~tEd smooth muscle, and 
this sugge-ttE::d ~nc use of not onlr fo.-rage jl~ic£s th .. ,.t had cau.se.1 bloat 
but to also tE:~'" tho effect, on sr.:coth muscle, of run·;{;n contents of cattle: 



that clic:n fr0r.-: !J'.l.oat~ The test s•1b!-::..n.nces ~.-_(Tc tc$t;:;d by using the je;-junum 
.sect.ion o!' the l"';:.;;·1-~: i::-i:.c$"1.,_i.r.~ j.ri oc,'r,r to c-:,t.:d.r, a more, o:-Grn,ist,mt ra
~ct l~1D Q :· Lnc, r:::ooth I:!USCh.,, 

Kymorr~1l,lh trac int,s v:c1 ·t.- pr;,:;: s r:-nt.cti tha:_ t shc·.-ri:.d t c1s rt.•act ion of sections of 
int~ stine to r.:orr;;.3.l r1.11~.cn c or. tents an~ nl so to run:t r= contont5 tate~n from 
blo,,t .. d animals.. Sir,ri-_l::-:1· re:ccr,1inr.s ,;;en, d-10·.·n of tt-112 :r-cactL:m of tric r.ut 
to j\1icr:~ tal-::E:n :.~1-c-m f{ir2-rcs th,1t ·:.-ere c<'.'.i~1nr: ~cr::.vus ~:,lo;Jt: Nor~al rumen 
inft: .st::i. di :-1 not inr:ii,it the.: intt.:stin;-:1 mot.i"aty ~':hilf:_- ruIT'J3n contBnts of 
t-loc:tcd anirinls .:i:,d also t lK jt.iic(~s from blo:1t prodncinr for?ges did in
hibit thi:.; motility of the intestir:c-~ C::nsidt:rc:.ble variation '.-;-as nat8d in 
thE; ~otility of the isoL tc~ l"f.J.bl·it p!t Y:h~n 2. variety of kgum;;; and grat,~i 
1:x tracts as riell as ~'11.nc se h ct~,d chcr:-:5. c,11 C-O!:lflO' m-is v.-:.:.rG U$E;:d > parti.::11-
larl:; uri;;:: of s~pc1ninJ. Both alfo.l fa .:,pcn:!n :md catc 1w saponins in.1--iibitec 
t:w =~LOU J Hy ot t~!O intc!itinc ~ The inhibitinf inf'J ucncE.~ of urea ,::.::ts stimu
latt:d l.y t hE: ·acditi0!1 of urc:&.SG to t bt:: tc.;;t :£.,Ort.iot1 of ur0a~ 

Ac~ltc blO'.: t ~-md dcat!1 m:rc product::d in sh.:.:cp u::-. lnf ::.u txtract of l:~~Jino 
clovtJr .1lthm1;r_h cont:;id1;n·ablc vn1·:I:·-!tion:;; :i.n rc!;ponr;c., v;e1•c, obtain""'d by orall.y 
a ·~;nini::.tiJrir.:.6 t. ;1i;.; diffu·cnt forat;E:i jui cc:s to sheep., A fis t•1la tcd co;7 ,.-~a.::. 
m:::€.!d to study t::~ c: f fc:.c t of f ::-i-ra6(' ji:icc on ru...,.,e; n rnoti 1 i ty. An Ol'O.lly ad-
rn :i nster0r. le gu~.2 juice ,•:as noted t..o inhibit the cruct.:J.tion mechanfam of 
this r::ov.·. Further ::;tnoi<.:s h.a:.·e inr1ic:1t0d th:it the inldbHinr substance 
in le:-cu::-~.:s sctrr::s to l,e heat stable 1 l'Ic1ter solul>) l:.: mil also dinlyzable~ 

From thr: r('·s1Jl ts of these t!'acinf;S it may l:.e postuld~.~ th-:it the increased 
r,iminal prC;Sf::Ul''-', af r-~.r(; ntly rt!:n1l tir,.g f rorn e pa.ralyr.e:(1 crvctation rr,echanism, 
aff-ect·s the:: ab~-orption, of a. ~ubftr.ncE- or subste:mces, into the blood strc3171:
If 1,ht; anir.mls Lody is unable to adjust to this absorption of an as yet un
idcntific:ci m.Jtc.:dal; a criticnl thri;.::.hold i~ re-ached that cau5e.S death to 
the 0 bloat~d11 animal~ 

?HCROBIOLCGY P/!. I-Jr.:.L 

The:: Eacto:riA. of the Runen .:ind Sorr.t: Obscrva.tions on 'l'hcir Possibl,;i Relation-
~ 

S'n1· ~ to -:., c--.t ; ; ~ ;..~-<>"lt 1-" D-:.,.,;:_, ......_., • ... __.-,,i'---•• .J Agric'.1lt ural Re search ~ ervice 1 USDA 

Methods no':1 available for dctcrCTining the numb~rs anti kinds of bactt~ria 
present in the ru:,t.:n leave rr.uc:i to L-e desired., DiI"cct microscopic methods 
are poor because. :::orphologically Si!:lilar organhm1s may Verry greatly phys io
lof;ically t.nd microscoi.ic methods zive little knorrl~dg,;i on the physiological 
reactions carried out by the 1:acteria., Cultural methods to evaluate the 
flora of tr.c rur::€-n give bott~r data on the kinds of organisms pre:sent under 
a given set cf conciti ons but r::uch is as y£t unknoi.m as to the physioloeica.l 
re:actions carrit:·d out b,r the v:i.rious bacteria or of t·,- e kinrls of bacteri9. 
prese~;t~ Cul tur~l rr.ethods nor; availzblc allot;; th~ c11lthration of large 
mrn:bt:-rs an~ a TTidE- v2.riei.y of diffE:rent kir.ds of b.o:1ct1:-ria but few se.lective 
mt: thcris are avaiL1ble su th.,_t the ir!divid~l kin-is c~.:n be isol._]ted if 
prt: se:1t in s:r.a 11 r,~.:;,:bi::rs ') 
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Al thc-1!_:;-h lcu'('.12 c:i f".°"<.re11ccs h,r.vc h~c:i sh,y;;n in 1,ht,]. ru['linal flora of a:1i,11als 
f1::d purifit!d r-~t.i.:..in:'.> or r,~tions •lefi:for~t in r.:ir.-..:r:i.ls as c::imr,i.:-'=-·d to the 
norr:::al flc:-i., tho .flt:>ra of a~im~ls on t~e usuBl f:-:rm type ration high :i.n 
1-ough.ir.o t!.p:x:Dr~ t-o ·ru::nin f..iirly C'OnE tc:.nt.. Ar.ir..::i.l~ 011 high level gra:i n 
1·&.ticm, 3f,1;o ~, to sup}-:crt a rr..or£ a.cir) toler&nt. flora th:i.t, causes the: P!'O

duction o.f hrte ~:nount~; c;f lactic acid;- 1 hicll may le.;id to a lo·:1erinc cf 
the pH in th~ ru~~n. 

Blo.Jt as :_t occt~rs in hi[h r,rain rntiC':ns i:!.:.y be ch~c to the lov:o?·ing of the 
fJlr in the: ru:::-;;n ,:;m'l subscsque;}t rur.ien ato1jy that •uonld tend to cau:;:;c i'aulty 
€:!'UC.tationo 

The s:1!.:.1.ll .'.l.!1';.0'""nt of d~1ta coll e-cte--'l at Bal t svillc on three .3.!iimal:=; trv:t 
blo •Vd Oh hi t.h h;-,;!' o:r:• f:\!Sh cl<W~:r r:1t.:;_,:::,·ns sho-:,c..d th::!t r~1i:l.n)' of ths gro>J.ps 
of bHet.e:ria J.n.-1 th{! proto-1,0.:i. ~O;i-;•::orily !'OU!i(1 in 1.arce nu;;:~)e:t·s in normal 
animalG r:,:rc al~o I•r•::::.;cni:. in larr;L= n;1:-r,b,: )·s in th(; blc._1tcd rnimals. This 
st:,ceostc~ th-,t thu·f~ ;:1rc no lru-e,.- diffd"'criccs· Jn the kirJ"!s of miero
o:t:gani:s:::::; p·,:_ s-_P-l iE l lr,;. t...;d an~ n-:,r:kl c0',-'!:'i1 It 1:-:at. suLg~st.c,., th,tt 
cer-t0-5.n r0~ct-fons of tb·:.: :Drr.:al flor;:•. m.-::.y bL! nct'cntu;itu: ':_h~c:t blo;it pro
ouc.:inr, fcc:ds ar,2 .::jv~d~;Jblc .:.,:nd thl-!;(: mo.y be a factor in causing bloat,.. 

R;!t8 of \To}:1til€ _-\~~.:!. Pr_?r1H(~i.:1.1.::_ir. the R.:1;;('l_:,J n. h. Hungntc-: State Colleee 
of\\-,,~ h in gt.cm 

Th~ r.:it.c of pro-:3nction of acirl r~rmer.t2.tion prod1Jcts ba.s been studied by 
r,;;moving ru.~E:n contents from t~·.-o fistulc. steers anrl an unfistula.ted bull 
and incub:;.tint :in vitro un-lcr cor.diti(ns s::.muja1tine thozc of the ru:,cn~ 
The contents t;c~ ano.ly1,1;::ti for V('ll.: tile acids .:tt thE tirte of removal from 
the l'\.:n0n an-:4 after l, 2, 3 anti h hours;, resi:,ectiveJy, of incubatinn., 
Fro:n the av-2,rar,.:;; vol0.tile .ic:i.d content a ci.•rve vas drawn sho·dng the ~mount 
of vol tile acid at di ff(;rcnt ti'";lt:;'S.. Tbe slope of the curv~ at time zero 
Y,as esti::..:itt::d gr,,r)hically and this :rati; of acid procuction v:as a.sstimed to 
be the rate of acid i;roduction in thC:.: rwr,cn9 

Ru.'Tlcn contf:!r.ts -..-.ere removed at vario11s tjm~s of day in order to obtain 
Tt;presentativc v~ucs and the rat8s of Frocluction of volatil€: acids on 
diffE-l'Cnt diets n::rt; dt:.:i...t::rr:ined.. ElE:vcn m:pcr:iJ:1tnts .-re1-c cci:-,pl&ted on 
rum~n ccmt1::.nts of a h3.;.·-f~n fistula sti;:er; three expt:>1~irr.ents on a grain
f-ed (2/J gr:1in_. l/3 hay) bull; and thr-2e exp(!rin~nts on anlmals on grass 
p:::i.sture 1 t~·.'o of t.hem vdth a second fintul8. stt=.~r and or.e r.'ith the bull., 

The esti~at![;d av~ra[e r.,tes of production of vol.1tlle acid ;1cre: 36 equiva.
hnts per d;;;y pe:1· li"i1 kg 0f ru.'Tir:.:-n cont(;nts for the h;,_y-fed anilllal (ranr.e 
20 _, 66); 55 ..,2 eq~ivalents for the graiu--.. fcd animal (range 53 - SB) j an~ 
22 ~8 cqt.d.V<_!l~ntr. for th;_; gras:::;-f~d anfotrtlfe (r-arli:C 19 a3 - 25) ~ 

Th~ ar'.lour.t s of ac€t..:, r:: ~ propionic., a?'!.r. b•Jtrric ac irls j, re:spi;cti vely., in the 
·volati 1::.- ~cid at zero t:h::;,;; ruid four h.;io.rs ':".ere dt: tcr-Pincrl for six of tht.: 
exp.d t>.::.: nts ,1i th tht: he~•-fcd anim.aL '!'he averar-;(: volatile acid i:;roduct ion 
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in tllE·,se six e:q:~c1·h:·:d,t~ ,•~1ri ng th£. fom· h(,1·r:;; c; ine:..ib .. ticn ;-:r:.s li ~ 10 
:r.;il l.i •-~!,liv:'lh:E":~::; i~r 1CG rr~ms r1•::-.i..:r, contunts., The d:i ffcr..:ncE:s bcb·u:~f.n 
thE -:::illieq~1ivalt:1iV' of trle irvtl::j6ual acid~ in.:i. !.,il·lJ.y ;ind afttr 4 ho·.1rs 
r:c:i•c-: act.tic fLcid •· 2 !..1, p?·opior:ic acicl - 0-oSh,. .:'ff~ t.ut~-'::ic ac:i.d - O. 74s 
Ol' a t..0tn.l o.: 3.99 :-;-:i.Lt:C:_t,iva1&nts. Thjs· a.;:r-~0s l.'ithi n 5 ::.}C?' ced, ~.-,ith 
the a::-.ount oi' tol,.--:1 vol&t.ilc ~cid incn::i~c (4~18 ceq),, 

If it be a~~1.i:11.:.d i.n thc~.J six ex;_,eri~,:mt.s that thc?,C; individuGl ~ci~s ,::ere 
pro-.:h1c;;;,J in th::• sa,:.c.: p·oportion 4b:t·J_;,G tki first. b(iur of incuL«tior1 d1en 
pro lnc-Lion r;<, ffi{'I!'<.:· r.:::pif! (1,40 tftc,Jl.00 r/hc.,ur) iht3 am . ..1tint. of each ac:id 
,.O'lld h:!: ~c0:..ic acid - O') 9 i~c1cu propio:;::iic adn - 0 .. 31 IT!(!(!_~ and btit::;-ric acid 
0. 27 !J:{J(j re :r 100 r, pc:~~ ho1.i:r or a tot.J.1 0f O c 22 lo, c,f a::: i -i per hou:.-, lnro1;gh 
aLsorJJticn m..c~ oxitl,J.:L-ivn of thefio D~ids t.b('. ru;1cunt of tmc~rry r,,cr 100 kg 
rn"':cll cont. .. i; ~s ~v~,.jJ_:tbh: to t be~ to•.' ine pC:l' cay n:·,ulrl bE:: 2ct". tic acid •· 
4hBO c;_llorit 5; propionic a.ci ~ ~- 27SO calorif.:S.,. ani:-! buty!"ic Heid - 3460 
c~iloril;.';l ~ In iwlividu.:i.l experirnct: tG thu \'Ob tile adr:i productioa in the 
h~Ly-fcd ani1CAls \\"as (;Sl.irotcd 'Lo rJ1igL: btit.::1..::::n 0~12 anfJ O,h pou!tr1s pE:r 100 kg 
I,x:r hour .. 

In tht: r~:::,-:ivc" e:>:['(:1·h,c:r:rts ~-:ith hay it. ,,-,,ts possib1.,·: th~t the ~atiCls in ,·rhich 
the illd~-d.dtml aci0s were i-•roduced ciuJ."ing the fir8t hour of incubation 
diffo:i:•cd frotn thi;. aver~ge rn.tics fomJ.d for _tho 4-nour period~ In the cx
p~r::i:r.-;:nt:s Ydth animals on E':t~Ps p..,.~,turc analyses cf i!1:1ivid1ial acids i'!el'e 
marlE:- .at zero and Ol1E; hcn.·s. The _.-1i :~fe l'ences in the in,.1 i \•id 'Jal ac ins were: 
ace tic - 0,;._61 r,~eq, propio t1ic - O~ 24 nit:q; E.tW"l butyrlc - O., 17 meq/100 e, a 
total incr£ase of 1,,02 me,1 as comr:are1 ·,.s:ith an incre.:i.fe o:' 0 .. 91 rneq in 
tot;:i.l v-olc!tflc a.d . .-:l .."!.S dctcrr:lincd b,:,,- st..earn dif-t:i 1 laUon~ The discrepancy 
is of abo•Jt the s::.mc rnagnit~~e as the t:xperim~ntal er1·orc 

On the· h-:1.y ciiet the mi1.l icq1.1iva1ent~- of fuo indivichial ad_,1~~ supplied per 
hour 1·!8rtl iri tho ratio of acstic acid .. ()1 r.er cent.j propionj_c aciil - 21 
pnr c+:.-nt; anrl tutyric acL1 - 1e. i;er cent. Cn th, p;ist.urc diet the ratios 
n~lY quite: s.ir.J.il".l.:r- 1 rni::icJ~.r: ti.cetic acid - 60 J..-Cr ccr:t 1 propionir:::: acid -
23c) p1:.:r CE.int, and but.yric a.cirl - 16.,5 per Cbnt~ 

The ar1nlyst;s for th•_· c,r;,;i i rJ c i1:-:t \·,ert: ~l,,1.{fo at zero :.md t'l;O hours~ The sum 
of th+:.: am:::nmts of ,,cc tic) r:,roiiioni~, and butyric acir-!.::s at zero hours in one 
cxft:;?·j mcnt an,! at t·:·o hours in anoth~r ,:as in such disaeroe~e-nt i;dth the 
ar::·.o·mt of tot.al v·olJtili;· acid that the r~sults coul(l not be used. The 
one suceessfol expi;;rim£.nt sho·::erl an. increase af 0~ 7:i meq acC:tic acid per 
1n.1 kf per hour, 0~38 meq of p:~opionic acid, and 0~31 meq of butyric acid. 
'i'hese are in the pr,:.:iportions of :tcetic - Sl per cent, propionic - 27 per 
cent, ;::;.nrl butyric - 22 · per cer.t~ Using these pe:,rcE.ntages on~ the ratE of 
volatile acict prod,.tcti,,n (hiring the first hour at- deter~inen by difference 
in steara. distill::itL:,n Y~.l ut::s the am.011.1ts of t.he .,1 cids a.vailatle per hour to 
a. bovintS •,-tii..h 100 kg of r-,:.1!€n conte-nt~ ,·:ol!ld be: acE.tic acir::1' - 1 .. 01 equiva
lents (60.;6 g), pro~ionic acid -· o,,_53 eq (39 g}; .?.r..<'l butyric acid - 0.:-43 eq 
(38 g), a tot:al of C, 3 pr, ... mds per hour. o~ a caloric basis these 1,•,"0uld 
pro·,ide €.:ac~ 24 ho-:.1rs a tot:i.l of acetic acid - 5070 caloi-ies, propionic 
acid - h660 cclorh~, and tut.yric acir1 - 53CO calorics" 
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The a bovc rff' ... C:~ e:f r."ii.crobi~l pro.-lnction of vol:.itile t:iCids arc abmlt those 
\'!hich .-oi;) d be c::xr,ccLtd if the:, cnlor:.c requi1·cmenfr; of the bovine are 
satiGfi~o t;.::, the ox:iddiun of vcl:::.t,ile acids absortcd fror. th·.:: i-u.r;i_cn. 
;'.l thou ch the rosult-s ~:--0 r.ot e:xt.ens:in: cn0 1.1r;h to r•er1-:-,:i.t ,1ide reneral..i. 7.a
tions~ they &1.;grc,st th,,t tht, ratt: cf volatile ncirl production is highE;st 
on ~1 o·;:in ,-li(:t;, inic:nzli;d:;..::1t.e; on hay, and lm·_;cst en a gcn~s pastllre diet,; 
f~ch ttvdy mo1·;., }•ropionic arid bt; lyric acic1s ·,;ere for::ied on th0 £,rain diet 
tk1?1 on p·::i.ss p;,.st\trc::gc or hay. Thn·e are \;fide Vm'iations in the rc1te of 
voln:t,D c ~ci~: proch1ction at different timl s on thB sar.io oiet,, 

In vie•:; of the lilJ{~niturk of the mi.c1:·o°!';l.a l fi;;rr.:cr.tution in the rumen it seems 
foasH•lc to 1.uv:ertf1'.~c c;-::;er:i.iu.,nts to dckE,~ne fr1 ca~es of bloat •::-!wthcr 
tberG h, an <!.b~i,)r-:ri"'•ll;, b:i.,eh · :.:·r. te of 1jrodud,ion cf f£:rmen-t.ation prc:.4ucts11 
In form:, t icn ~n t,hE- add j ·!,y in ru::-.Gn co~tcnt-s of blo ::i ted ani;;ials •::H l oo 
usc.:f··l :i.n 0sccrt. 0d.ning l:hcthH' cl1c1~1['?S in t.h!:J m.::igi~itudc of microbial .;.ctivit~· 
in l,ht; rr,c..n <!!'C ctiolo[;ical factors ::i.n Lloc_.t9 

Dr. O,ill st ::dco Ui~b H1<::1 ·c is ~1 poinl.ul rod tyi.;e of orp_.- mism ust12.ll~t pre~cnt 
in !J\lm1'n· 100 1...j!~<2 S gn.:c!ter in a l1i111al~ th:-;. t h'.lve l1lo:ttui th.'.'"m jn ncrr:ial ~mi
r:wl~. Thi;; orgunis~1 :i.s [: he<lv;:: ras pro ·1uc(:l' ~ Grw pro~uC'.inr; orr;anim!:S a1·e 
~h:ays ir1 gre,;tcr nu~:-:li0l·t> in blo::iting ,tni1;?,~l~,.: A 10 ti.r.-10~ clHfe:rerjce is 
nt:.curnary in order to te s J.gnif icar;t ;,;hen wo1•':{:inf;; wi.t)1 1·t.1m8n matcrinL. 

Dr. Pmm-·1~,n obs{!rved th:-it t..hcrc,: ...-.. ~re fc ·.·ier casc..s of bloat in Ohio this year, 
as C('lrnp:}r~d to la.st, y~ .Jr~ Diffrrenct::::s in we.ither accounted for differcnct:ts 
ir1 gro1.1.th of gra5ses and lot:;txru:.-s ~ 

Dr. Hunr,~tc J in response to a question, rta. ted that r~o infor!lation -;;ms avail
able on the possible toxic effects of organic acids i.':!'oduced by ferT;'lentation .. 
He thought it mit;ht be possible .. 

Dr. Po1Jn-ie:n raised a quest ion as to why ~-··e do not make cl if ferential (1iai?noses 
:i.n bloats that appear to recponrt diffcr~ntly to treatments~ HiD e::x:pcr.ience 
h.s.s irnUcated no value to COJTIF.1.srcial preparations int.ew:k.'d to give a oesir
able rumen floraQ 

AGJWNCMIC PP.I1~L 

Z~(~ lnflu~nce of Nitroren Fertiliz_:E_~ Eota.11ic1l Co:::.E_osition) Palatability 
and F~ec.ling Valu~ of For.qgeJ P. G. Hogg, t,.)lta Branch Experb'l.ent StationJ 
llississi.1:-1i:,i 

The ar,ronomist has a major responsibility in the development of satisfac
tory foed anc'f pastur(~ c1·ops for tht:: livestock inchistry of the country~ 

The ~nirn.;i.l husb:ind':l;-i_n clesires a pasture that "lill have sufficient available 
T. T). N. so th.:..t a dairf cov, can proouce at a high h:vel without supplementary 
feed inc and Et the ::.::,:;,.e time muintain animal 'oody \·:~ight; or, looking 
thr0t~gh th~ e:_,res of the beef producer, a pasture Y.'hich v;ill be good snough 
to produce 2 to 2,...S poun~s -iaily c;ain on yo-:.me ste.::rs. 



For a p;_1st,1rc te: meet the above re:~1uil'f:'::0!',ts, it. :n1.wt have a hit:h proteln 
ci.r1-:l cF:rboh;; dr:lt c c<:•ntd:t •1: i th a. rt:to.l;,O~.,,bJE; a:r.r,1 ·r/., of' dr:.' rr£.ttcr.. Ce~.11.1-

lof:0 an~; lii.~:r.i_n r:,iJ -.-: t. bL. .f&.irly lo~·.', 

IJnrt,..,:;:• :.[iss ifisil-~Pi lk:it ct. coi,..-J i timjs, such a pas t 1.il·G c.:m be:.; ohkdrie(~ only 
by the r,r op12r r:i.:-: l.1.Jr~ vf lor,1.1:;,Gs anr1 p·n:,!-·es, i:ui·c or ne.1r pul't; 1P£'J:-rtc: 
p,~st.~n·i...:$ o<p1.,ear to hT\T B,ich a h5 r.h tiloist,,:..!.'t~ cor.:.cr:t th;:1t .nr;i"'.'"!E,ls do not 
con:<.;••: . ..:- ~mf ficiu"!t •lr,J !:'l'.J tter to r.wb:; s-:itif.lfnct.cr:: gJ.in11.- I h;:n~ been un
abll" to get ;;my!ihiJ1~; l''{ seml·linr accm· •• te anir.:al yi!=Jds on pure; r.tani:1s of 
lucUnv c1 ovf'.:r, becctu:::u th::: bloat problem :Ls so scv-~-re tha.t ani?!13.ls c~nnot 
be 1€:ft on s~tch E, pa:-;ture~ te did, ho~:.'evc1·, obt11in strong irn'1icatians th.1-t 
cl.nirn,ql::, ~r., :d ng on mixed p::l.stnre :11hE";cO lad ino clo-:€.:r ,·.•as do!Tlinant \'.'Ore ~1ot 
int.i;:st:lng sufficient c~l·bobydrates to inai-:,:~ sat.isfc:ctory gains. ?his :;_)oints 
up th,J n-,ost rliJ'fimilt probluj in pastur~ rnan.;.eemu;t in the 1~is~isd!)}Ji 
Delta :iti-J mo~;t of th~ rost of th,;--, l1nitcd Stat~e, thut isJ maint2.ining a 
ch:sir~cbJ.c mixtnru of rrass ,1nrl 1egt1m•~ in a pa:st11r1::. This is gr(;atly com
fllicrl,tvT by t!1-2 lon['. rro·,tin~ S(~s,:.n anrl ~,nov'eu :rainfall. Afiide from th£ 
blo,.:.t pro1:.•l~m., tht coEit and µ-oduct:.vity of the p~tstu:r(;S arc of great im
portancoe 

There arc three gen0ral mE:;thods of controllinG the p7rcentago of grass .nr.d 
clover in a S\'-.:~rd~ (1) The balancE, of fertility (in our case the; use of 
nitrogen); (2) method of seeding; o.nd 0) the intcnsi ty of grazing a.."ld mo,·!
ine,~ ~·b~n ot.he1' soil conditions a.re favor::.ble,'l nitrogen ·is a po-:,·ierful 
stimul&nt to the grasses and has little effect on the rate of r,rm~th of 
the clover, It is thus possible by the judicious use of nit:.ogt:n to stimu
late grass gro·.-1th ~:nd prevc,nt the legnm€ from domin;:,.tinf the clover., In 
practic~ this is not as si:lple as it soun..-1s. Cver:-ft:rtilization \".:ill result 
in the lEgume being cro1•irlcd t.oo m~1ch mcf result in lower animal prorkction 
and hteher pasture costs.. If perE::nnia.l gr-9..sscs are stirrmla-:.cd curing the 
peak of the clover se&son; they v,ill likely· cro,;,~ the kgu:ne Y!b.,n the g:.:o:•:
ing DGason adv.:,.ncE-S anc1 g:.."'o·.-ri.ng conditior.s favor the grasses,. 

The study of accurnt12 ph.cement of grass an<l lcg,1mE seeds intendc-d to groi.·1 
in association has 1 or.g been negk ct8d. In the case of such gr~sses as 
Bcl'muda grc1.s~, blucgr~ .... ss, a net brom6rrass, the crcE,pinr, nature of the plr,nt 
makes controlled see-Jing of little v;;i.lue.. Hov;ev,_ r, in the case of tall 
fe:scue and Dallis grass;; these bunch type grasses co not spr~ad by creep
inc root stalk an-~ do not thick En from n.;!t ural rc~Gu!inc to any m:tent in 
an established pasture,. 

Yield data, v:hcre foscue was scE:d1;;,:l bronc1cast and in 1-;i, 2-, an<l J-foot driils 
anrl all plots :;ere:: ovcr--s Hr:k.d 1-_ith l~d..i.no clover broader.st, indicate tha 
lll.arkcd effact mis-t;hod of se~ding may hn.vc on tctf-1 yit:;lri, p1:;rcentage of 
clove-r in th1; s,i:-:.trd, anrl protein content of t.hc grass gI'o1·dng in associ<;1-
tion with th~ clcv1;-r,. In this ex,i;.eriment, no nitrogt:n fcrtilize:r v,a.s used, 
anrl the differ€'n-~e::: ; n protein c ont(lnt -..;ere clu~ cr:tirely to the nitroeen 
fixt!:d by the clovc:ro 
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Data ~.nrEr::.t.c t~-- .~. t.::t cn1-ic- ;:-ctc.i:1 cor.~u:t- o~ gr:t~., C'in be rt::.:-:dily r;-iiSE'd 

t:.r nitre•;:;:..'~~ f1;;::;• .. ~i -:..i::d'& l.o a lcv"l 1:,;:!'-~.,1 t(' o:i: i".b·J'.-,.; th~-t obt;.;in-==d l,y g_1·0·::
:iq: clnY..:r ·::iti1 t> ... ~ f!'ci5~, t•:itror..::n it. qu:i.c:kl/ t3.l-:.;;n up by lhc g-r;:i.sr," 
t.·nt.?r.: 50 1;01.•rds of nit.roti.m •;.er.., '-~s;,;.d 1 the crude protdn prod11ct:Lc.n n,~ched 
.t- f'l.)xirr.1~'~; 7 :·.;;i::~s c!.ft1c.r .fortili1,3.t,irit!, This l",oul,..:i iwlicat.e th:c:.t if tr.,~ 
protein cor.knt cf g:-t:ss is to be ki.;i,)t ~~t a hi.rh h::sel by nitror.tn fertili•~ 
zr.d.ic.-n> t!K fr:<:.i 7.iz.cr must b,;- J.pplitd .:",bo11t E;V.:;.1:-1 6 weecks du:-inf the e;ro,·,
inc S,;;,u~on: 

E.vl::1 tho•..:[h th~ c1·une p1·otcin _:;£:-rc..£rrtc:g(:- and total yi~ld of cky r,:,::1.ttcr m.'l.y 
l:;; g.:lo(:s thE: yfolrl of aninw.l p~ocl·Jcts r-.• ay be e:stim'"ted by actual g::-azir:g 
t.=:-sts. This is a point v:h..::~·<.:~ r.:.!r(r' a[';!"Ol10rnists have gone ast:i.-cy -.·:hen inter
p~·e:tin(r d:l.ta from srunl 1 plot s tudicfi .. 

In grezi,~E eY_pE;rir.Knts; ni.trako p•.n-~ f;,:-scne '!;:ith a p:rotcin co-nknt ranging 
f1·om 16 to 18 pt:rccnl:. £<'.Ye l"~S t.~wu l pounr-l daily gains, evo::n th::iugh the 
ct)(;:r.Lic;~l picture of tht? hc::rliag~ m,~ c·xc,.;lll£nt~ ~nrl an adequate level of 
n::tro~:en ·:;f.S used, 'her(:: no nitrogc-n ·;;as used but ·,·here: 2s much 2s 25 per
c..::nt of the s.-... ~tl'd liar:; ma.c18 ui:., of ladino clover, the do.ily .r-:;;d ns jl!:::ped to 
2 lJOll11ds a d..-;~r. The cost of tht: nitroKcn for thf~ fc~clle was abol•t $20 per 
acl:"e ~ ,_.:11:!t is r;-:orc . i.r.!:X, .. :tilr.t., the a:1:!.::i:;J,s on the :r:ixod pasture continued 
to r;ainJ .-:hile thor.c on the nitl"'c'tcd r;;~as~ beca!ac ti;rth1·ifty, declining in 
gDne:ral condition 2-~ ·,·:ell .a~ (faj 'i.y c.::ins., 

The ri:Hl.Son for t hG gre2. t 
of pastu~e is not clear. 
clu<linc lo-.-.· palatability 

difference: in animal r1;:;:5~onse to the two tyi;e s 
It is likely scv~ral fa~tors are involved,& in

an-:-'I possibl(; licfici1;.;ncies in tht: pure grass di£t. 

1tost of the bloat in thE; Dc:1 t!:'I occu:rs on so--calle:d Sl~i.m€::r perman~nt pastures 
vihe:re th:: g:-asses al'(; Dallis and/or Ee~uda., For all practical pu:rposi:::s., 
clover is responsible for all th~ t::i:oublc:. These grasses r~ma.in dormant 
until l~t<:: in the sprirJf,;, b;,.- ;;:hidl t'i.rhl:'.l the clover hae made a heavy grorrth 
and in years ft'!.voring the- legume r:ill be ccmplctcly dominant to the grasses. 
The corn:::-on practict:: in the past ht.s been to bro.udcast annual ryegrasf: on 
this sod in the fall~ This practice has ~ot proved satisfactory~ First, 
because it frequently does not make sufficient grm·;t.h, anrl second because 
rycgrans appears to be one-: of thl poorest grasses to rer'luce bloat in a grass
clov~r co:-a'·,:.i...:ation{, 

In rt;cent years the develo~ir..ent of the so-calh,d 11 Pasture Dream" machine., 
which mak~s it possible to put out s_.ec and fertilize:r in onti 01::mration 
in a permanent pasture, MS been developE;d · in Mississippi.. N11!1(erous ex-
p(~rimE:ants ,.,,i th this type of p;;1sture planting have ocen very satisf~.ctory 
in rt,ducine bloc!.t by th1;;: SE:-eding of a uint€:r-growing gr~ss or ce:-eal in 
the sum::;c:- sod.- About 60 pounds of nitrogen c:rc req_uirci1 to rnake this 
practice satisfacto~y~ This secdi~g uust b~ dooc after the warm-seasoned 
sp{:·Cies are dormant j othendso the fE:rtilizer m.c:1:,0 be used by the: su~er 
grass., By cllo:·1iug 1,i1e ,:intcr-gro,·:ing c6real to make sufficient growth 
in l;:ttc. wir.ter., the cer€a.l-•clover mixture may be grazed off ·dthout 
difficultr ci•.irinb the sea:son \·i!>.e:n the c-:...)ver is most dangerous~ 
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Th<: cel·..:.~~l th~n r.:J.tt~rt, r-; in ~~rl:,· i·.;e-.y about the time th ~lt Dallis., Johnson, 
an~ I crm·Jda rr::ss b.:.coi,:e active., T'hls :"l'P.~tict:, ',.hiie not in gcn.:-:rc:il 
us,:_, tit the p:r-(-:Scnt t ~rtL,, ~ .. er its ~ g:~t:..:i.t dectl of co1 ... i<~era.tion,, It \'tlll 
cod atc 1Jt ~10 ;:sr nc:tc; an::-? in adnition to givir:g bloat control, in-
Cl'c ~r.,,:'. th;;; tot -:1. :;, a n:~u:, l pror:u cti on of th0 pa:s •~ 1.1re. The c<;!"ea.l, or -=-Ye-
grass,; tis tl:~ e r~,% ritc-:.y b€, sh0ul d ho seeded at a rather lm•1 rate of 
se~chne; e:!"id t h2 ~itrci:::;t::m fertilizer, l'.'r.ile esse,rtial, she 1ld not be 
used in excess -~ Ar,,dn) the rfl.st~u•f; rnust be grazed at the proper time 
to p::ce ~r..:,:r:. t :1r: cere:, l froil oi:u·-gi-oui.ng the clovt:,r, wl:ich v1ill damc1ge 
sii~::.e .:· p.;"O<hi Gti -:- ·- r. of the pu-;t·•.1re Q 

The j_nt,(-n~~:i ty ar::d tn,::1 -!..hc.,,! of (7ai,ir:ir have a profound effect 0:1 the botani-~ 
c.;.il cor;,1 1ositicn of ti:H2 pa:e-;t,_n~::: 5·,•;;.i:rd •, Eith•~r tho r;rR:::.~; or legu::-:-,i" may be 
p·c.:!t.ly t;~r-·!·'r(';_ Ll ;H,d or (:--.,-r.!1 cc:np1ck ly el.imirnt{:(l by g:ra7.,ing m,:1r.~,cc-1:-1•_mt 
.::Llon-:~c !mpcor,(;~~ e-•-•;~ :?oi:r1~ is T'•::.~p()!'J'.>iblc not, only fer much _bloat but greatly 
r, 0 clucul r,~1 ,-; t\1 .n ; y :i.c l ri.':i. For exrnr;~_, lc; ~ by over-•e~=L 7 iq· .sumrP~r p,!Stu.:-es in 
lP-t~ surr!r'•:::, ~ ;;nd fall :, t.h~ r;.:::-.s.ss in thQ niixtu~e y,r:ill be YH:.nkcnud and food 
r.::Si..!J'\10 lo· c rt.':d to .such n:.i cx.t.t;nt tlnt. sp:..:-ine p·c".-.'th v1ill be 81.0 1:.'e-;,· a:1d 
the D.'Jttul r,round CtY.'tJl" '.:;(L by thE r:·asset. reduced; leavine more space for 
t.b(; \·:int-er g1v::ing clo.--.,!· to beco~o:;; £- ~t::i.blisht,d,., 

In the fescuE;.-clov~r combinr,tion, the: Sl'!Jh: thlnr; may occur.. On the other 
hand, un-:k::reraz inf. ,;•ill ~l lct: the tal 1-grorring fcscue to get above and 
sharlE: out the clov£:r~ Ei thcr · condi tiun may ruin th€· pasture., the first 
by clirnia=.!tj_ng or '.'1eakoning the grass will cause an ~vor-g~or!th of clover 
v.-hich v;ill re~ult in bloat losse:s aril poor gains; the latter l"iill greatly 
reduce the clo-:~r and results in nitr:1.:.e-starved grass of poor quality and 
lo~.--: animal yields~ The proper grazing ma m gement must be -.:or!~d out for 
each· p:isture combin:a tion? In the cise of fescue c.n<l clover, it app(lars 
to be,; rouehly > this: Gr.;:1ze mode~a~ely thr-n.:r.1t the fall and winter, main .. 
tainirt[' the gr.;.ss at from 3 to h inches in height j shorter if the clover . 
is ;':eak,) In the sprin1.~ j_ntensive rotational grazing will likely give 
somt:ff,h::.t bett~r yields.. Ho:.,e·,rt,;:r, thc:;- pasture must not,. be allo\'tet'.l to get 
more than 10 to l? in('.hes in hi:::ight or the fescne vdll lose palatability 
anc'! be, rt.ofused by the anim.cls.. If this occurs.s the pasture shoulrl be 
clos~l:,- clippa d ·.-d th a m0Tu1;;:r to the heieht of 2 to 3 inehes.. This will 
favor the clover an11 allow a d6.sirable. regrouth of a more p~latable grass 
and clover. 

To sumr.1arize the bloat conditions in the Mississippi Delta, I would list 
the follm·ang points~ 

(1) Clo':-er is th-2- C.J.IJSC of practically all the bloat in the area., 

(2) The fre::;_uf;:ncy of bloa.t is definitely cC1rrclated with the percent 
of cloYer in the pasture., Less than Sc perce:.nt clover_ infrequently 
co.t~~cs bloat und~r our conditionsc 



(J) So--callc c ri.::::thod s of 1:ontroll i.r.e t-lo.--.:t.. L!'e ei t!..Gr too m .. --ponsi •.-e, 
th~t is; ft~.::::dh:g nry foed_, or &N! of little or r:io vaJ.u(;, i~e.,; 
kcepir:g c.::s.tt.le off pa:;:-.u!'cG until th~ dr:r: ci:•j_~s or ~aii'l has dried, 
feed ir;e r:,i no:::?.":-!.l sui:;.plc~n11;:nt~; fu,,-jing y\:;< ;:st; €tc ') 

{4) Tlxn-.J is a grf!ti.t. dea.l of dif fer8nce :i.n 1.he f::::-8qm:ncy of the 
occu~ren~e of bloat at differt~t tirres cf the ye~~ 1 ire~, spring 
and fall.., 

(5) Bloat is r.1orc frequent .ano mcl'1;'. :::iev01·e on ,·,arm; sunny afternoo:ns 
tha.n on c-:il-i.- i::ct > da:r~: d~ys :i 

Soil ft;.rtjlity lc,vel and t,hc u."30 of nitrogen as a grass stimulant aro im
port.J.r.t in _the :::aint~dnine a ckr::i. l;'abL,, n1ixture. Tho use of nit: .. ocen as 
a substitute fo~- the ler,.11m8 is; (1) 'i'oo costly, {2) has not given satis
fnctory animal 1:fold_, (3) requirl:s t:::io frequ<:nt application unless the 
Vt:::;t.,Jr1:.:s n.re 'r,._;!"y c~:~·..:-:f\1lly r.:rni;-, Ceci and f::equc~t :rot.ntion,11 erazing is 
ma:1d.f ;rnd (~1) th-;, ir..::,:::;t µ·of 1.t:::i~] c pashu:·c is the crntis-legiu:LC corr.!Jination 
p~vpc:rJ "J fertilized, si;~d;;,;d_. anc manof,ed.,. 

Tho pa:;.·ticipa.nts a.grc£d th:1 t a similar cori.fu:r-P.nc~ should be held in t1·:o yea"t'S;) 
that is in 19)5.~ 2.t ~ ti1n-::: and place cornp~~able to the present co~erence .. 
It v!as alno agree~ that the same panel chairm1:;;n should be continued,. 
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