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¢ Participants in Conforence on Rumen Funstion

¢ H. W, Marsion, Heseurch Coordinstor, Agriculiural Reszearch

Service, U.5.D.4., Vashington 25, D. €.

STHRIRCT: Heport of Conferonce

Attached is a copy of the discussions and notes of the second
Conference on numan Functien, held at the Conpress Hotel,
Chicago, I}linois, on Degerbar 2 and 3, 1953; and a 1ist of
persons in attendance during the two-day nceting.

At the close of thig Conlcrence the group apreed that a similar
conference shoul? te held in 1955 and that the same approximate
time and place for the conference was satisfactery. It was also
agreed that the same panel ghairmen shouid be continued, The
chairpen ¢f the various panels are to be compiimented on their
worK in arrenging for a most interesting series of discussions.

The Conference convened at 9:20 A3 on December 2, 1953,

Attachments

(‘ - ",."57/ / -,-f -___‘_‘.-_'_:_q“__'_l.‘
S, -

e e

/ ,._,/ - ;',"i:a::'.'yw“t_/



REFORT O
CORFLERCL CFF HIT RN MTACTIOR
held 2t _
Cenprese Hotel, Chicaro, Tilinois
Doecesber 2 and 3, 1953

The folleowing porsens were in attendarnce duripg the tro-day meeting:

I, H. Pattison
C. £. *hiteha’y
P. 5. Hogg

. B, Pounden
ii. P, Bryant

G. 0. ot

Ha Hq UOlG

J. B, Foster

K. k. Richter

C. F, Rhuffman

C, N, Ueredith
K. H, Ro=thke
Thomas Y. Freeze
Rue Jenszia

H. H, Brugman

J. H. Hzre

G. C. Anderson
D, ¥, Creen

v, E. THousoson
Ac L, Meal
1. £. Kenncoy

J. 0. Grandstaff
E. A, Tuanniclifs

T, 5. Garrigus

V. G. Kammlade, Jr.
L. E. Childers

1'”; Ra. HitChan

A, F. SBellers

George A, Montpomery
L. C. Payue

0. D. Grace

F. R, Senti

Te N, Maclay

CROANTZATION

- Agricultural Hesgarch Council Field Station,

Compron, EBerxsikire England
Okiahoms Agri. zzpt. Ste., Stillwater, Okla.
Delta ®Wxph, Sta., Stoneville. Mississippl
COnio Apgris Pxpt. Sta., Veoster, Chio
A5S-Bairy Husbendry, TSDA, Beltsville, Mé-
Purdne University, Lafayette, Indiana
Univ. of California, Davis, California
Uriv. of Harylarnd, College Park; liziyland
Union Stareh Refinery Co., Granite City,
Illinois
Hicliipan State College; Eest Lansing, HMicha
M. ¥. Svote Veterinary Collepe, Ithaca_ N.Y.
Union Szles Corp., Columbus, Indiana
301 Vashington S5t., Columbus, Indiana
Ceolorado A & i Collepge, Ft. Collins, Colo.
Univ, of ilaine, Oromo, iaine
Patst Laboratories; Zilvankee, Vis,
Yest Virginis Univ.; lorganiown; ¥'c Va,
Hitrogen Division, Allied Chem., L0 Rector
St , Few York 26, N. Y.
Horth Dakota Apriculture Collegs,; College
Stution, Fargo,; N. Dak.
Dept. Bicchemistry, Cornell lUniv.,
Ithaca, K. Y.
Dept. of Apronomy, Cornell Univ.,
Ithaca, M. Y.
058, USD4, Washinaton, N, C.
Hontlrana Veterinary Research Laboratory,
Bozeman, ilont.
Univ. of Illinois, Urbana, Illinois
Texas A % il College, College Station, Texas
ARS-Information, USDA, Tashingion; D. O,

- Puprdue University, Lafayette, Indiana

Univ. of Minnesota, St, Paul, tinn,

Cappar’s Farmer. Topeka, Kanszs

Io=a State College, Ames, Iova

Baxter Laboratories, Moriton Grove, Ill.

ARS-dorihern Utilization Research Branch,
USDA, Peoria, lilinois

AtS-"estern Utilization Research Branch,
USDA, Albany, Colifornia



K. R, kllis
Ivan L. Lindahl

J. C., Thompson
E. F. Beber

C. D, Goctoch
James (0. Tackor

Gordon ¥, Roboxtsiad

C. . Kincasid
E. ™, Engel
Ke Ti. King
T, B, Beil

L. L. Bortree

C, K. Smith

J. T Cunkelnan
J. T. RBeid

J. J. OfToole
H. L. Jzcobson
F. Jd. Keilholz
R. k. Hunpate
. ", Doughec-ty

b. L. T. Smith
prvin Jungherr

K. E. Havshbarger
Y. G, Lanmiade
Kay Dankeabring
5. E. Park

L. 8. Gall

Pateh . Yoolfolk
/. P. Garrigus
A, i1, Lee

R. BE. Bicliols
T. C. Byerly
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CRCARIZATION

LES-Animal and Foultry Husbandry Research,
UiDw, Eeltsville, kuryland

ARS shnimal and Poultsy Husbandry Resezrch,

©UST, BelUsville,; Macyland _

Ralston Purina Co., S5t. louls, Hissourl

Veterinary llediczl College, Univ, of Ill.,
Urbana, I1i.

Purduc University, Lafayette, Indiana

Dept, of Vet, Sci, and Bact.g Univ, of
Vyorning, Laranmie, Vyo.

2

‘Depi., of Vei., Sei. and Bact., Univ. of

Toming, Laramia. Wyoa
irginia Polytechnic Institute. Animal
fiusbandry Dept.. Blacksburg, Va,

Virginia Polytechnic Institute, Agrl. Bxpt,
Station, Blacksburg, Virginia

Virginia Polytechnie Institute, Biclogy
Dept ., Blacksburg, Virginia

Virginia Polytechnic Institule; Animal
Patholegy Dept., Blacksburg, Virginia

Pennsylvania State Univ,., Depi. Veterinary
Seience; State College,Pa.

Michipan Stzte College, Dept, of Baci.;
Bast Lansing, Hichigan

Swift and Company, Chicago, Illinois

Cornell University, Ithaca, New York

Gornell University, Ithaca, New York

Touz State College, Ames; Lowa

Countoy Gentlemen, Philadelphia 5, Pa,

Vashington State College; Pullman, Yash,

Cornell University, JTthaca. New York

Ontesrio Veterinary College, Cuelph; Ontario

University of Connecticut Sterrs, Conn,

University of Illinois, Urbana, Illinois

University of Illinois, Wrtana, Illineis

Farim Journal, rPhiladelphia. Pa.

Lederle Laboratories, New York, N, Y,

National Dairy Research Laboratory,
Cakdale, Long Island; ¥. ¥,

Univ, of Kenbucly, Lexington, Kentucky

Univ. of Kentucky, lexington, Kentucky

ARS -Animeal Disease and Parasite HRescaerch,
U5™m, *“ashinpgton, N. C.

Univ. of Tisconsin, Madison, Tis,

ARG--Animal and Poultry Husbandry Research,
USDA; “ashington, . C.
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WA CRGAHIZATION

F, H. Dzl Colorado & & 3 Collepe, Fort Gollins, Colo.

Georpe R. PBurch: Rt. 1, ilew Angustes, Indiana

Alton I, Parscns Univ. of Illincis, 4in, Se¢i. Pept.,
Urbana, Illinois

Yilour Y. Couliag Americon ieat Instiiaie,; Chicapo, Ill.

L. B, bkmbry South Dakotz State Colle ge, Uept. of
An. Hus., Collepe Statlion; 5. Dalota

Ac L, Busson South Dakotz State Ccllicge; Nept. of
An, Hua,, Gollege Station. 5. Dakoia

V. K. Themas North Carolina Staile Ccllepe; An. Industry
Dc_t s Ha‘nlgh, Forth Carolina

E. F. Barrentine ilississippl State College; State College,
Mississippi

B, T. 3irms £RS--Animal Discase amd Parasite Hesearch,
USDA,; Veshington, D. C,

ke J. Czarnetziy Mlson and Co.:, Inz., Chicago, I1linods

Ho W Marston ARS, Oifice of Administrator, USD4,

“'shlrgt,u, D. G,

For purpeses of discussicn, the program was divided into panels. The identi-
figation of the pznels and the chairnan of each was as follows:

The
Bio

e He
<L

{a) Animsal lianagement ~ Dr, H, H. Cole

{(b) Rumen Pro-siology ~ Dy, C. F. Hufiman
(¢) Physic-Pathology - Dre. R, V. Dougherty
{d) Apronomic « Do Y. K. Kennedy
{e) Microbiolegy ~ Dre . T, Pounden

ANLTRL MARLGE o NT Papisl,

:lation of Scili-%ility ard Fertilizer Treztment to' the Incidence of
i

n Czttle - B, F. ;;rrenulﬁe, wississippl Stale College

+

I dontt think that there is any doubt that there is a relationship betveen
fertilizer trestment and the incidence of blo 2k, at lea:t on poor scils,
or that certain legumes growing on fertile soils are more likely to cause
bloat than thos:z growing on poor soilse

Let us consider the less extreme cases - say vhere the soil is fertile
enoveh to grow clover us compared witn heavy espplications of phosphete

and potash on this soil, Is Dloat any more severe on heavily fertilized
pastures than on moderutely fertilized? I don't think that there is any
doubt that it is. Ve have many rcports to support this idea. One farmer
fertilizes heavily &nd has an acute bloat problem; his neighbor fertilizes
roderately snd has little or no trouble with bloat, and yet both had a

gosd growth of clover.
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Of course, we have to be caref) in interpreting such reports, because it
iz well krown that fertilizers such as phosphztes can infleence the
kovsnical compazition of a pasture, Ve way be compering a pasture of al-
mest pure clover with & clover-grass mixture.

In the fal1 of 1951, we decided to study this oroblem further. Ve selected
a fairly fortilec arca and divided it into four paddocks and treated as
follous;

1. Check - no fertilizer

2. S00¥ - 20% Superphesphate 10G¥ KCL

3. 150¢% - 20% Superphesphate and 2007 KCL, no Jinsstons
L 150C# - 207 Suparphosphate 2007 50L

fbout 2 tons of limestons was applicd te 511 plots; execpt 3, and the
area wes seeded to ladino clover.

In other vords, we wanted to ztudy ladinc clover with no phosphate or
potash, wmaderate levels of hoth; and an extremely high level of phosphate
and potash wilh and without limsstous,

Ye didnit get any clover, this was due to dry weather, or an early freaze
or a ccmbination of bLoth. So in the fall of 1952, we went back, disced
the area and put 1500F more of 205 superphosphute on plots 3 and L, and
planted to ladine clover sgain. This time we had better luck and got a
good stard of clover in all plots,

This past soring, after "hand rogueing" the plets for grasses and veeds,
vie had practically a pare stand of clover in all plots, and the clover was
ready for testing.

Here we had some more difficulty. Excessive rains Kept. wus from grazing
the area until late ¥zy. 7'e put the heifers in dry lot at night and the
next morning alloved them to graze clover for two hours. If an animal
bloated; it was taken off and put back on dry lei. Thet afternoon they
viere again allowed to graze for 2 hours and returned te dry lot, The same
procedure vas falloved for several days until we had 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 covld use 10 for
the testing-

We then degided to test Flot 1 - the check plot, and Plot L - the heaviest
fertilized plot. Ve devided the heife.s into two groups of five each, as
equally as possibla on the basis of their vlozt history. Ve followed ex-
aclly the sare procodure as in the preliminary work. One group was put on
Flot 1 moruins andalternoon, and the other growp on Plot L. The testing
period lasted for two days. Ye had L cases of tluul on Plot 1 and 12 cascs
on Plot L. This is cut of a possible 20 for each group.
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Thoen e reversed ing prosps #lloving a tro-dsy chanre-over peried. In
the reversal; ve had 7 cases of blozi on Flot 1 and @ cases of bloat on
Flot L.

Adding; these topzlhor, we gt 11 a 5 of Lloat on Plot 1 znd 21 cases

an Plot b, This is out of a pocsitle LD,
Liter & feur days, ne decided to apain tesy there sane plots using the

reversal :Ethﬂﬂ, Holever, 1 2id remove one hoifer from each grovp as they
had n+t bloated during the previoas t:zial. This left four heifers in each.
groun .

In tho second trial let uws consider the cowlete trial including the re-
versal. Ve had 7 cascs of blost on Plot 1 and 12 cases of blost on Plot L.
This was out of 2 possible 3Z,

There vars no visille differcnce in the clover of the two plots, or any of
the othr plois for that matter. Therce wss another thing e observed, ve
recorded 6 ¢uncs of severe bloust on Flot L and no cases of severe bloat on
Plot 1.

How this looks pretby encouraping, Lut this bloast is an elusive thing and
I am presenting this as 2 preliminary obtservaztion and I am looking forvward
to repeating this work next year, If what I have reported is a fact, then
it appears to me that it would lend strong support Lo the "toxic substznce
theory" as Lo the cause of bloat. In othor words, very fertile soil or
highly fertilized soil produces a clever with a higho contenfi of some
bloat producing substence thaa clovers of less fertile soils.

Dr. CGall raised a question as to whether tuo days was sufficient to allow for
chanpe in rumen flora,

Dr. Cole pointed out the need for information on feed cousumpiionm during such
teste., There is evidencc that animals ate abcut twice as much phosphorus
rich hay as they did of plosphorus poor hay. He amain supgested the adontion
of 2 standard methad of r»easvring the amount of presswue produced by bloat.

The_Role of Anymcl Management in the Prevention of Bloat - J.-E. Foster,

[SRBA \-'F:;-':l o of I.'EL.‘ - E.."d

The program of develorment of improved permanent pastures has made rapid
progress in the East ard the South but the improverzat has been accompzanied
by an inecrease in the incidence of bloate Lzdire clover has been an im-
portant crop in the pasture improvement program, It has proved its adapt-
gbility to the area,; it is palatable; has pood carrying capacity and high
nutritive valus but the nurber of death losses from bloat vhere it is
pastured sre in some cusecs so great as to prohibit its use, Actual death
less from bloat is nol the only factor to consider. Cther factors are poor
performance of animals following recovery, expensive preocedures used to
prevent bloat ond the restrictions on the use of legumes,
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Tn order to gel an intieatisn of ihe extent of tne bloat problcn in
waryland, onesticrneaircs ve:e sent to fawners in.zll parts of the States
A tolal of 1170 Farrers reswponded, On 6LF cf these Tarms there vere
iadino clover pastures and 535 of those rezcrting the vse of ladino
elover pestvre had bhad bloat. Individuel surreys vere made on 85 farms
and blent had occurred on 65, Pastures thal were predomirantly ladine
vera Tov“d on 75 of thuse Tsrms, Faeding hsy or olher roughuage nay have
helped Luh did not prevent vloat, Apparcntly veether and tirme of day was

not & fa~Lor in bloat, but tie lovel of ferbility mey have boeens

In o ¢lesely oboerved ence of stears on 1 LlHﬁ*blUL grass pasture in lay,
four stzer had dicd by the I0th dry ofter bleating stertaed, Nellner
tinothy-clover nixed hiy or hripht wicad stvaw fed ip raczks prevented
Eleating. The eablle verc changed Lo a weadsy grass pasbare and bloating
cessed.  -hen the cattle were returned Lo the original pasture aftsr the

clover wes rether mature. no cases of bloat cdeveloped, Chemical analyses
of forage froo bleat producing pasture shouved & crude protein content of
20,55, while the non-blouting forage had a crude protein content of 15.9%.

Tr. Foster also outlined noy work being devslo;ad in cooperation with tne
Agrienlynral Researvch Service, USTA, and iovievwed information he had obtained
fronm 2 nuwber of State agrienltural experiment stations on resulis or chserva-
ticns on bloat,

Dr. Cole stated that California had experienced no real trouble when alfalfa
was cut and hauled to cattle. '

Dr. Parsons reported that exiracts of birdsfoot trefoil were lethal but did
not cause bloat, These extracts contzired 10 tires as much cyanide as clover
and 200 times as much as alfalfz. Sodium thiosulphate countzracted the lethal
effect.,

The question was raised as to wheother there wes any relation between bloat and
grass tetany. Dr, Barreriine cbserved thzt he had seen no relationship There
was a report of blest cn vheat pasture in Vest Texeas,

Iir. Barrentine reported that one farmer in Mississippi was preventing bloat by
clese folding his catile. '

Dr. Huffman reported that a crude sugar {liytose) had been tested at Eichigan

to determine its value in preventing bloat,  hen the animals zte abont 1/h 1b,
of this material on ladino clovar - prass pasturs there vas little trouble
frem bloat. Hovever, the consunption of the provuct increased, geing as high
as 7 1lbs, per day, and bloating increansed,

Dr.-Cole had found no difference in incidence ¢f uloat on alfalfa when Hytose
was fed in comperison with animals fed no suprlement. He also suppested the
recd for more information on the value of grasscs for preventing bloat,



4
¥ hng J A

Zeath losses from bloat
One animal vhen

on alralfa pasture anl aleo some Ylozt on suzet clover.
1 and died,

Dr, Musson statecd thul-in South Dakota tnere had been
[¥]
swilehed from sveet clcvpr to alfalfu pasture, Lloz

on
Ve
+

wie

Ur. Gronds Lafi‘ reported that bloat czeveloped i1} ranpe ewes fed alfalfa hay in
New Mexico. Varying the awoont of hay had no effcet on the incidence. The
heavy, mors v:gorouq eries were the ones that blu:icd, Chopaing the hay
vented the trouble,

Dr. Hufiman stated that finely ground ladino straw. vhen fed with grain, will
produce bloat in sheep,

RULEN PHYSTOLOGY PASET,

G-

Frothy blost vwas observed vhen animals vere fod alfalfa hay., This cordition
is unrelisvable with & stomzeh tube, The froiby mass extends throughont the
rumen withoul formsition of a solid mass and lhere is no regergitation. Hay
is upparenliy a nzeeasary portion of the raticn wnen frothy hlouab occurs.
Corn and bay alone; or hay alone would not produce froth. Frothy bloat was
most severe in ¢arly morning. £fter eating, animals with mild cases of this
condition seemed Lo recover- The more severely blozted animals refused feed
and might remain in this condition for two days, Methyl silvcone was found
to relieve this condition and weuld prevent it for ‘several days when given
in recomcnded zmounts. Lipase-treated cream was also effective, as was
additional hay, in treating this condition,

Chemical analysis showed no significant difference in the amount of nitro-
gen in frothy =nd normal material from the rumcn. However, there was a very
significant difference in the non-coagulakble proteins from these meterials,

Bactericlogical examinsztlion of rumen content showed no difference that
would account for the frothy condition,

In lsboratory tesls, corn was shown to be an excellent sourc: of Ffoam vhen
beaten in a Taring blerder. Soytean 0il meal was also a good foam pro-
ducer, A mixture of corn and soybeen oil meal gave a preduct in which

the gas was trappsd in the combined material,

In severe frothy bleat 2 cessation of rumen motility was noted. Then
animals had access to shevings; no frothy bloat occurred. The dry matter
in the ruren content was slightly lower when frothy bloat occurred.

Dr, Huffman reported that hay alone was fed to one of a pair of identical twin
calves and grain &lone to the other. The calfl fed hay was healthy while the
calf on grain was sick bvt did not bloat, However, when hay was added ta this
calfis ration it bloated,
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Chesicel and FPhysissl Tactors in uhc Etiolozy o ifeute Plost on Legwe

r——— . r Pl

Pasiure — H, H, Gole, Univarsiuwy o ﬂu-lxorng_'

It is the pmposce of” this paper to reviss $hc evidz nee concerned in throw-
ing 1ight upon the réle v 1ch thT‘Cd_ and whysicil fzctors play in the
ebiclo;y of wioad.

F: brous 11 ficionny! Theory

sufficient
stah101n ECuﬂthl ir vho d'ut to elicgiy Lha f ﬂ”uﬁtaLic,a
I:LSH"“HlT, rovch pnrticles of inpesba rubbed s n wall by
rumin-l motility exeite afferont nerve fivors ros-iling jr imp. 15&5 build-
ing up a centr.] cxeited stute. Exactiy houw the nctive #ilation cf the
cardiac sphircter 1s syrnchronived 1 ith rumon esnrnctlon presents an in-
tercstiLg problein in nevve physiolopy.

The folloving evidence hos been submitied in seplsort of this theory:

{1) It was found that 2s much Fas was produced cn &lialfa hay a5 upon
green alfalfas indiecating thot the rate of gas produciion is not the sole
factor deftermining the incidencc of bloat. 1I7 ine rale of gas preduction
vere the only faclor irvolved, cne would expect as much kleoat on alfalfa
hagy as upon greenszlfalfa tops, which is not the case, This does not mean
that the rate of gas production is of no significance.

{2) It was found that belehing occurred at the neak of ruminal contraction,
Since belehing ¢id not oceur at each ruazinal contraction and since it is
doubtful that the cow is conscions of umdinal activity, it is logical to
assume ihat €ructation is & reflex act:

{(3Y It was fou 4 that 2 meximun amovnt of bloat ocevrred vwhen rumination
was st a pininum. This indicates that bLoth ruminstion and eructation are
reflex acts responding to 2 cormon stimulus, It was shown earlier that
rumination is dependent upon scabrous material in lhe rumen fer its elicita-
tion, This would indicate that the amount of ti“a spent ruminating can be
used as an index as to ihe bleat-inducing ecapacity of & given diet,

{4) It was found thal 21 cases of bloat occurred on Tinely ground alfalfa
and concentrates =s comparcd to one case.of light bloat on whole alfalfa
and concentrates. Sinee the ground and wiwle altzlfa tere obtained from
the sare lot,; the only diffirence is in the physical condition of the
alfalfa fed. This provides proof that the physical nature of the diet may
be an etiological fector in bleoat.. One cennot deeldiy howsver; whether

the changz in the physical condition of the alfalfa increzsed the incidence
of blozt because of 2z reduction of its szabrous natu-g or whether fine
grinding merely made scrme cheomical substences invel.ed in bload production
more avallable,
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(5) It was found that blout could be prevented by feeding 10 or 15
pounds of Suden hay ta lactzting deiry cous psstured on lepume pasture
during the dey. Poih green Sudan and Sudan hgy produce @ maxinum ameunt
of ruminantion testifying to their scabrous navure.

{6} Acute bloat only occurs on diets lacking in scabrous choracter —-
for example on legire pasture, cabhage or lebtuce leaves oy on concontrates,

B. Other "Physical” Theerles

The evidence ecited above supporis the vies that acule bleoat is due to a
lzcik of sufficient scahrous matsrial in the diet fto elicit the reflex act
of eructalion, Others have sugpested Lhe piling up theory -— namely that
cattle eat lepemes S0 rapidly that the material piles up thus oceluding
the cardiac orifice and making belching impossible.  Tn support of their
theory, tiey presenl dntz indicating thet under theilr corditions lactating
Aairy cousn nle lepunes more rapidly than grassyo. Yo have found, under
our conditicns, fhot eaitle vill eat zbout tlree times as much green Sudzn
g5 tney will of alfalfe tops in g piven interval. Inzsmuch as bleat nsver
ceeurs in normal animals on Sudan pastume, this theory would appesr to be
unbenable,

A different physical theory has recertly been sugrested, According to this
hyoothesis, lepumes sink to the botiom of the rumen cousing Lhe watoer level
to reise. This blocks the opening of the rumen and prevents the cow from
belckinpa

Chemical Facﬂprﬁ

Presumably chemical factors might be invelvad inthe eticlogy of blozt by
several means. Firsi, the chemiszl natuwre of the feed nay hove an in-
fluence upon the raie of gas production in the rumen.  Secoidiiy, the
cheniczl substznees in the ferd or substances peoduced by micoo-orpanisms
in the ruwen may exert on influence wpon Lhe romsn mesevlabuce Fipally,
Toaning agents inthe feed may interfere with the release of gas.

B E@gmical Factorg Influenqigg Pyg_ﬂatc EE Gas Productisn

a—

In an experiment involving 2d libitun feeding over a lLi-hour peried, L-3
cubic feet of gas vere produced froa 15.% pousnds of alfslfa and h.7 cubic
feet of gas vere produced from L7.6 pounds of Sudan grass. It is reported
that noe gas was formed on prass hay a8 eompercd %o 2 marked pes- Tormation
on 2lfalfa, It mas found that the addition of silzge to an alfslfa huy and
grain ration depressed gas formatlon of rumen ingesta in vitro. A report
states that more eas was preduced from sugar than from starch and theopized
that bigh suvpar comtent of plants inthe late afternnon vas an eitologieczl
faetor in bloat. Ve found as mueh gas formed folloving drenching with starch
-as with sugsr when cattle mare on a basal diet ¢f alfalfe hay. There was

a more immedizte response in increased gas production u.on Lhe introduction
of sugzr by me2ns of a canule directly into the rumen. & have found ihat
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the rate of pas produclion on & diet of silage alene is extremely low as
one vould expect since the silape has alreuad; passed thronph & fermenta-
tion process. Il silage uill deyress tne amowvnt of gas formed from other
constitutents of the ration, this may be an imporiant factor in the control
of acute bloat on legume pasture. Certainly studies clearly indicate that
the rate of gas production varles with the fecd, As is pointed oul above,
hovever, the evidunce is equally clear that it is not the sole etiological
factor in blost. It is stated that the rate of gus production denen’s upon
the splitting of phesphoric acid esters of carbehydrates by phosphatase

and further that arsenates increasc the activity of phosphatase. Legumes
are rich in arsenates.

Be Chemical Factors and iuscle Inhibitlon

The profuction of toxie metzbolites in the rumen may interfere with the
normal functioning of the rumen musenlature. The evidence is clear-cut
that cerbon monoxide, hydropen sulfide and obher chemical suhstances,
normzliy present in the rurmcn in small concentrations; are toxic when given
in sufficient quentities. Reporis show & nuscle-inhibiting factor in lucerns
and evidence has buen Submitted that the substance in elover juice causing
paralysis of smooth muscle is cyanide. Limited evidence has indicated that
hydrogen cyanide is high in acuvtely bloated animals. However, cysnide
depresscs muscular activity, and ue have Tound in owr studies that rumen
musculature is very active in early stages of acute bloat. Furthermore,

it would appezr that the rapid recovery of bloated animals after the excess
gas is removed is contrary to what one would expect in cyanide poisoning.

Reports have shown thot extracts of birdsfoot trefoil are lethal in lambs

with symptoms sugpesting cyesnide poisoning. Extracts of a2lfalfa or ladine
clover, on the other hand, produced acute bloal aczcompanied with scouring

in less than an hour after drenching.

C. Chemicel Factors and Palatability

The chemical constitulion of the plant has an impoitant influcnce on its
palatability and thus upon the total amount of a given feed that is con-
sumed. Thus in order fa an outbrezk of bloat to occur, it appears that
not only must the alfalfa or legumes be at a succulent stage, but also it
should be palatable so that copious quantities ere consumed. The greuter
the amount consumed, the grezter will be the pgas production and thus the
greater the ¢ifficulty in expelling the gas as rapidly as 1t is formed.

D, Chemical Factors and the lielease of Gas from the Fumen Ingesta

It is sugpested that the high saponin content of alfalfa may cause cicessive
bublle formstion with & minimum amount of frees gas. The presence of the

gas in the form of utbles within the ingesta makes eructation impossible

or dilfficult. Data are available inlicating thai the saponin content of
alfaifa is higher than that of birdsfoot trafoil and these findings are in
line vith the fact that agute blozt is froquent in alfalfa ard rare on
birdsfeot trefoile Thus, the possibility that saponins are involved as an
eticlopical factor in bleat in certain instances should be considered.
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Summacry and Conclusions
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bvitence hz2s been subtmitted indicating thai both the physiecal and chemical
factors may be responsible 2s etiological asgents in bloat. Considershle
evidence is available Lo indicate that the lack of scabrous materizl in
the diet is a econiributing fector in acute Lympanye I am fully convinced
that it is not tihe only etioclogicel factor, The more fact thal, although
a very high percentage of animals can be blozted on any succulent alfalfa
pastures, fatal bloat does not noceessarily occuer, indicates to me that the
lack of scahrous quelity of the feed is noi the only factor involved,

There is convinecing evidence that the rate of gas production varies de-
pending upon the pature of tte diet -~ that is upen its chemical composition
and this msy be an important factor in the etiolopy of bloat, There is evi-
dence that toxlc constituenits or mebabolites of legumes may be inportent

as causative agents of bloat, The influcnce of ¢hemical composition upon
the pelatability of fred may be an importzut factor,

Lr. Lindehl reported that he has producsd bloat in sheep with 15 to 20 grs.
of sxponin =nd in & heifor wita 3 times that zmount, In 211 cases the bleat
vas moderete, ALl animelds hed been previously dosed with alfalfa and ladine
juice to ascertain that ithe animal wonld bloxzt, Bleoat produced with saponin
occurred within 35 to b5 minutes efter administiration, while bloat produced
vith alfalfa occurred within 10 minutes, The uwse of two commercially prepared
szponins gave no reactions, It was noted that rumen motilitly inereased in
the early stages of bloat.

Dr. Maclay reported the results on growth and feed efficiency studies with
chicks; showing the depressing effect as the amounts of saponin increaseds
Evidence has been accumulated to show differences in growth inhibiting effects
and saponin content of different 2lfalfa varieties and at different stages of
cutting, The saponin content was high alfalfa, ladino and trefoil. Results
indicate that there is mere saponin in the leaves than in the stems of plants,
It has been demonstrated that there is an enzyme in plenis which hydrolyzes
the szponin, Laboratory tests have demenstrated that saponin inhibits the
movement of the siooth muscles,

PHYSTO~-PATHCLOGY PANEL

The Effective Buoyancy of Rumen Juice of Cows Fed Hay,; Grass and Lepumes,
R. E. Ficholsy; University of Wisconsin

Specific gravities of samples of strained and of certrifuged juice from

the ventral sac of the rumen of 3 fistulated cows were determined at rumen
tenperature before, shertly zfter and o few hours arter intake of water,
hay, young fresh gravs, preblioom alfalfa and mixed clover. Drinking vater
reduced the specific gravity of the cenirifuged juice. Eating fresh green
feed apparcutly redueed the effective buoyancy of strained rumen juice

even vwhen the liquid portion of the juice tas not diluted by weter intake.
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The reduciion in buoyzney var groclest in saroles with the most bmbble
formstiorn. It wez much more evident with lepumes tuan with grass or hay
and extended over to the rexi day wore with legnimes than vith prass or

hay. . It is felt thet the position in the peuneh in which the major part

of gascous digestion takes plzce can bs Influcnced by plant density, by
reduction in the Duoyancy of rumen juico resuliing from dilution by water
intake and the degree of bublle formztion taking plzes in the lover portions
of the paunch, this forration being greatest shortly after the intake of .
fresh young legares, Sinee avery pariticle of focd sinking in it and every
tubble fovmed in it displaces an equal voleme of julce, it is feit that the
resulting rise in fluid level, if of suffizient magnitude, ean allow the
possibilivy of mechanical blockepe of the cardiz. Depending on the agent
used and amount administered; surface tension reducing apents not only can
cleoar excess frolh Urom the surface of paunch contznits but appavently can
also conbrol the degree of tubble iebenticn and/or formation within the

Juice of the venural sac This mas evidenced by sraller reductions in
the tuoyancy of juice followiny comsumption of fresh young legumss when

deterponts or surfaze active apents were zdministereds, The significanze
of leow lewel intake of tiese agenfisz 25 a practical neans of taking move
advanisye of lepurnes' superior yields was discusscd.

Dr. Doughirty supocsted thal bubbles can be broken by cither increasing or
decrvasing surface tensicin.

Dr. Gall supgested that the microorganism populaiicn be followed carefully
to check the effect of detergents on total nusbers and activity of the
populatieona

Dr. Michols estin-ted that bloat wos costineg the State of Tisconsin §$2.000,000
amivally. This is based on the muuber of cows treated by veterinarians., It
doos uob Lake into accoumnt losses due to animals golng off feed, etca

Cardiovascular and Blood Qas Changes in Experimentzl Bloat, C. D. ¥eredith
and R. I'. Barrett, Cornell University

A series of experiments have been conducted to determine the changes in
arterial blood pressure and in veolumes per cent 502 and Op under conditions
of raising intravuminal pressurc vith various gases, 0Op and COy uere used,
and also 2 &0 pcr cent COsz; L3 per cent methane mixiure as apprecaching more
nearly the natural gas composition of the rumen., The resulis obtained may
be briefly stzted as follows:

{1} Using 02 or 2ir, cheep can tolerate intraruminal pressures of 100 mm Hr.
vithout shouing more than discomfort. There is a moderate elevation of
blood pressure vhizh is subject to fluvctuatien -~ falling with each eructa-
tion of gas ar? incressing as the pressure Huilds up apaine

(2) Using C0s pure, oi COp:CH), mixture, there is imsediate distress,
hypervnosa, cyznosis,; marked elevation of bood pressure and eventual
collapse and deoth, These results are obtzined with differant prescures,
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and tiwes for which pressure is mrintained, in individoal shecp as there
is apperontly oacke? veristion in susceptibility. In some cases LO ma Hga
pressure will rroduce these effects, in others up to 00 mm is required.
Toleyance will vary from twos to five minuves,

(3) Blood gas znlyses show fneresses of vol, per cent €0y in arterial
blood corrcspending to the onset of sympioms 2nd blosd poessure rise.
This is more pronouvices wilth COp than COE:BHh mixtuve. as would be cx-
pected. Vhen vel. per cent COo shows a meaterial increass; a reduction of
per cent 0o cngenvs which in one czse amounted to an 67 per cent fall in
0o when the COz level rosc L7 per cent. This combination can be expected
to producge histotexic amd znoxic aroxize

(h) Two other phenement ave worlh recordinge A fall in vol por cent 0o
subscquent to insufilation with 0o pure or as z mxiture; Lo less than
the proeinsudfl-sion level, and 2 simultancous depression of the arierial
bieed prossuice 4 drop of 1-18 per cent has Leen recorded. A possible
sxplanation is that of hyverventilotion of the lungs and bloed following
M0g stimulatior of respivation and bleod pressure.

(5) An experiment on an anesthetized dog to observe whether partial or
toval ocelusion of the post vena cava Ly cxternsl pressure was a factor
in raising blocd prussure gove negative results,

Inferences

It would appezr thet the percentape COs present in the rumén is highly
significant since vith higher percentapes, snd hoence partial pressure,
corresponiingly lover total mressures may produce toxemic bload lavels

of absorbed gascs. Thos histotoxic and anoxic anoxiz may psralyze the
respiretory center end causc deatn very rapidly. Should highly poisonous
gases, ecge HoS; be present in #ipnificant concentrations. then thelr ab-
sorpiion under conditicne of inercassd intraruminzl pressure can be ex-
pected to reinforce or even cvershadow the effect of CQp absorption.

Vhere these corditions are MIfilled -~ viz., inability to eructate freely,
high pereentage of €02 in the rumen and possibly poisorous gases, death
may ensue without excessively high pressures developing in the ruren.

™
o

hi eper was followed by & very lively discussione
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p
sloated Gub and Fusen jiotility as Affected by Forage Juires and Qther
clated Substances; A. R. Parson, University ol 111irnois

e o

The Illinois study is being conducted witnthe idea that bloat may result
because of a toxic substance in the forage and/or ruzen contents that
paralyzes the eructation mechahism of the rumen and causes an accumulation
of gases in the rumen, Ferguson reported the use of forane juices with
respzct to their effect on the activity of isol:ted smooth muscle, and
this suggested the use of not only forage juices Lhat had caused bloat

but to also tes® tho effect, on smootn muscle, of rumen contents of cattle
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that dicd from Yioat, The test subssances vere testad by using the jejunum
section of the rzbbit jntestine in or'ur Lo cilain 2 more consistent re-~
zgetion of tnc smeooth mmselce,

Eymopravh tracings vere presentoed thot showed tns reaction of sections of
intestine to rormal rvren cortenis and also to rusen contents taxen Iron
tlosted animals. Similar recordings were ghovn of the reaction of tne gul
to juices talen frem forepges that were cawsing scriouvs bloat. Normal rumen
imresta dif not inpibit Lne intestinnl motiiity vhile rumen contents of
Llozted animads aud also the julces frem bloat producing forrspes did in-
hibit the molility of the inlestinc. Copsiderable variation was noted in
the motilily of the isoltcd rabbit ot when = wvariety of lepume and grars
extracts as vell as some sclected chemleal componds wire vsed, partisu-
larly urez of szponing. Both alfelfa sponin snd cateus saponins ivhibited
1he molility of the intestine. The inhibiting influchee of urea was stimu-
lated by the ‘additicn of urcesc to the test portlon of wrca,

deute blont and dooth were produced in sheep using @ extract of 1ludine
clover althourh considerable warintions in response were obtained by orally
atpinistering the diffirent forape juices to sheepe A fistulated cow was
used to study the effect of forage jrice on rumen motility. An orally ad-
minstered legume Juice was noted to inhibit the eructation mechanism of
this cow. Further studics have indiezted that the inhibiting substznce

in legumcs seems Lo be heat stable, waler soluble and alse dialyzable.

From the results of these tracings it may be postulated that the increased
ryainal pressure, apparently resulting from 2 paralyzed ervetation mechanism,
afTects the sbrorplicn; of a substance or substances, into the blood streanm.
If the animels body is unsble to adjust to this abserption of an as yet un-
identified materisl; a critical threshcld is reached that causes death to
the "bloated" animal.

MICRORIOLCCY PiNEL

The Facteria of the Rumen and Some Obscrvations on Their Possible Relatione
ship to Bleat, X, £. bryant, Agricultural Hesearch Servies, UsDA

Hethods now availsble for determining the numbers and kinds of bacterla
present in the rwen leave much to be desired. UDirect microscepic methods
are poor because morphologically similar organiszms may very greatly physio-
logically «nd microsceopic methods give little knomwledge on the physiclogical
reactions carried out by the tacteria. Cultural methods to evaluate the
florz of the rumen give better datez on the kinds of organisms present under
a piven set of conditions but much is as yst unkoown as to the physioclogiezl
reactions carricd out by the various bacteria or of tre kinds of bacterisa
present. Culturel methods now availsble allow the enltivation of large
mitbers and a wide variety of different kinds of bacteria tut few selective
metheds are availzable so thet the individuwal kinds c¢on be isolated if
present in small nubers,
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Althevyh large differences have boen shown in the riminal lora of animals
fed purificd relicens or ratiens Adefizient in mincrals as compared to the
norral florz, the flera of animels on the uwsusl farm type ration high in
roughapo ¢ p.gtra {0 remain Fairly constent. Animale on nigh level grain
retions aprear to suppert a more acid tolerant flora thabt causes the pro~
duction of large amounts of lactie acid, vhich may lead to a2 lowering ef
the pH in ithe rumcen,.

Bloat as It occurs imn high grain raticns may be due to the lowering of the
pH in the muzcn and subsequent rumen atony thet would tend to cause fauvlty
eructations

The small amount of datz ecollected at Beltsville on three animals tnnt

blo Led on hiph hay or fresit elover rations showed that many of thﬂ Erouns
ol bactoria and the protosca ~omn mnly found in larpgs norbers in normel
animals vore also preucent in larpge noshers in thc bleatcd snimals, This
SUEE"’Stei that thove are no larpe differences in the kin”s of micro-

or'g anl a5 prosoph in tlosted and nornsl eovs, It was sugpgested? thay
certain reac t* ns of the norwal flors mey be acecniuated vhen bloat pro-
ochnL F =0ds are evuilable end thoeose moy be a Factor in causing bloat.
nte of Volatile A o’'uction in the Ruonen; R. b Hungabe. St 1
Raite of Volatid i1 Profucti in the Runen, R. k. Hungabe, Statle College

The rate of production of acid fermentalion products has been studied by
removing rumen contents from tvo fistula steers and an unfistulated bull
and incubuting In vilro unter condilticas simulisting those of the rusen.

The contents were analyrzed for vol: tils acids at the time of removal from
the remen and after 1, 2, 3 and I hours, respeciively, of incubation.

From the average volatile acid content a curve was Aravn showing the amount
of vol tile acid at different times. The slope of the curve ab time zero
was estimated grephically and this rate of acid production was a2ssumed to
be the rale of acid production in the rumen.

Rumen contents were removed at varionrs times of day in order to obtain
representative vealues and the rates of production of volatile zcids on
different diets vere delerrined. Eleven experiments were completed on
rumen contents of a hay~fed fistula steer; threc experiments on a grain-
fed (2/3 grain, 1/3 hay) bull; and three experinents on animals on grass
pasture, two of them with & second fistuls steer and ore with the bull.

The estimated average rutes of producticn of volatile acid were: 36 equiva-
lents per day per 100 kg of rumen coutents for the hay-fed animal (ranpe

20 - 60); 55.2 equivalents for the graimefed animal {ranze 53 - 58); and
22.8 equivelents for the grass-fed animeds (range 19.3 ~ 25).

The amounts of acetic, propionic, and badyrie acids, respectively, in the
valatile zcid 2t zero tize and four howrs tere detcriined for six of the
experinrents with the hay-fed znimal, The average volatile acid proeduction
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in these six exporimeuts furing tne four havrs of ineubation vas L.18
millicnonivalenis por 106G grams rrzon contents, The differences betveen
Lhe ”*IJJeuﬂlvalean of the iﬁdlvldual zcids inilielly and after L hours
vere: acelic acid - 2 L1, progioric acid - Co8h, e bLuteedic acid - 0.7k,
or a total of 3,99 gii-covivzlents. This a;reecs vithin & per cent vith
the amount of tolsl volavile ecid increasc (4.16 meq).

If it be assned in theso six experizents thint these individuzl zelids were

produced din the smze proportion during the Iirst hour of ineubutiocn vhen

prohiction ves more repif (1.48 meq/100 g/hcur) the amownt of each acid

would bLes acelie acld - 0,9 ﬂen, propionic acid - CG.31 meq, and butyric acid -

0.27 mog per 106 ¢ per hour a total of 0.22 Lo of asid per hour, Through

absorpticn and oxidation of these a2ids the ansual of encrgy per 100 kg

romen contonls 2available to the hovine por day vould be: acelic acid -

LIPSO calorivs. propionie aeid « 2750 calories, and bulyric acid ~ 3LEC
calories. In individual exgperimoris the 1olﬁt1 le aqid production in the

hav-fed aniweals was eslinated Lo rauge beiiezsn 0.12 2ud 0.L pounds per 100 ke

per hour.

In the abtove exeelinents with hay ib was possible thet the ratics in vhich
the 1nd*u1dnnl zcids were produced during the first hour of incubation
differed from the average ratics fonnd for the l-hour period. In the cx—
perigents with animals on prass pasture analyvses of individuel acids were
made a2t zero and one heouvrs., The 2i'ferences in the infividuwal acids were:
acctic - 0u0] meq, proplonlc - 0.2h mey; and butyric - C.17 meq/100 Es
totzl increase of 1.02 mgq as compared vwith an increase of (.91 meq in
total volatile acid as deterninced by sieam distillabion. The discrepancy
is of about the same magnitude as the experimental error.

On the hay diet tle millicguivalents of the individual aeids supplicd per
hour vere in the ratio of acsiiec acid -- (1 Ler ceni; propionic acid - 21
per cent, and butyric acid - 18 per ecent. On the pasiure diot the ratios
vere auile similar, nuncely: acelic acisd - &0 per cert, propioniec acid -
23.% per cent, and butyric acid -~ 16.5 per cent,

The analyses Tor the gralno diet vere made at zero and two hours. The sum
of the amounts of cectie; proplonic, and butyric acids at zecro hours in one
cxperiment an? adv tvo hours in another was in such disagroeement with the
arount of total volatile acld that the resuvlts could not be used. The

one successinl experiment shoved an.increase of 0.73 meq acctic acid per
10} kg per hour, 0.38 meq of propionic acid, and 0:31 meq of butyric acid.
These are in the progortions of acetic - S1 per cent, propicnic - 27 per
cent, and bulyric - 22 per cent. Using thnese nercentages and the rate of
volztile acid prodactirn dwing the first hour as determined by differenze
ir steam distillation values the amounis of the acids availalle per hour to
2 bovine with 100 k¢ of rumen contents would be: acetic acid - 1.01 egquiva-
lents (0.6 g), propionic acid -'0.53 eg (39 g); =nd butyric acid - 0.43 eq
(38 g), a totzl of Q.3 peunds per hour. ©On a caloric basis these would
provide each 2L hours a total of acetiec acld - 507C calories, propionic
acid — hGO0 eszlorics, and tutyrie aeid - 53C0 calories,
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The above raics of microbis p"oﬂuctlon of volulile wcids are about those
which vaould be expocted i Lhc caloric requircments of the tovine are

atislied by the oxidelicen of volztile acidds absorbed fror the rumen.
Althouph the resulus ere rob extensive cnowph to pernmit  wide generali-za-
tions, Lhcy m.bskqt Lhut tioe rate of velstile scid production is highest
on a gradn diet, inlermediaie on hay, and lowvest cn a grass pasture diet.
felatively more propionmic and bubtyric acids were formed on the grain diet
than on grass pasturege or hay. There are wide variations in the rate of
volalilce cel produciion at different times an the same dieb:

In view of the magnitude of the microbial fermcniation in the rumen it scems
feasible Lo unlertaie Pk:£r¢nﬂﬁlﬁ to determine in cases of bloazt whether
there is an abnormall; Ligh rate of jroducticn of fermentation products,
InTorniticn on the acidily in rumen ceonients of blosted aniwals will e
usci-] in asceriaining vhether changss in the moagnitude of mierdbial zctivity
in Lhe rusion ore etiological factors in c10=tq

Nr. Gall stated thab there is a poinled rod Llype of orpanism usually orecent
in mumber 100 Limes prezter in animals that have blosted then in nermal anie
rels, This orpenism is & heavy gas proticer. Gos producing orpganisms zre
2)ways in gruitcr muzbers in bleating aninals. & 10 times difference is
neeessary in order to bte significant when working with rumen material.

Dr. Poundon observed that thoere werc fener cases of bioat in Chio this year,
as comparaed to last yeare Differences in weather accounted for differcnces
in grovth of grasses and legumes,

Dr. Hungate, in response to a guestion, stated that ro information was avail-
able on uhe possiole toxic effects of orpanic acids yroduced by fermentaticn.
He thought it might be possible.

Dr. Pounden raised a question as to why we do not meke differential diagnoses
in bloats that appear to respond differently to treaiments. His experience
has indicated no value Lo commercial preparations inlendsd to give a desir-
able rumen flora,

The Influence of Nitrogen Fertilizer on Botanicsl Composition, Palatability
and Foeeding Value of Torage, P. G. Hogg, Delta Branch Experiment Station,
pississippi

The agroncmist has a major responsibility in the development of satisfac-
tory feed and pasture crops for the livestock industry of the country.

The animal husbandman desires a pasture that #ill nave sufficient available
T.D.M. s0 thet a dairy cow can produce at a high level without supplementeary
feeding and =zt the cune time maintalm animzl body veight; or, looking
through the eyes of Lthe beef produc:r, a pasture which will be good enough
to produce 2 to 2.5 pounds 4aily gain on young steurs,
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For a pu,turc te meet the zbove requircments, it nust have a high protein
and carbohzdrate content with a reasonzble amernd of dry matier. Cellu-
lose and lignin mas=t oo Sziriy lou,

Under Hississippi Dedts cornditions, such a pasture can be obbained only

by the preper rixture of legumes and grasres, IPlre or near purc legumc
pastures apoesr Lo have sveh a hiph molsture ecorlert that animals de not
consvie gufficicnt Ary matter to make sutisfaciory gainse I heve been un-
able to get anyihipy resembling accurcte znima2l yields on pure stands of
ladino elover, hecause the btloat problem is so scvere that animz2ls cennot
te left on sucb a pasture. te gid, hﬂ”evu:, obbtain strong indiczticons that
animals praving on mixed pastwre whese ladino clover was dominant were notl
ingesting suificient cerbobydrates to make satisfactbory gains. This points
up bhe most dif'fievlt probleis in pasture manapemcnl in the Mississinpi
Delta and most of the rost of the United Sn 2tes, that is; maintzining 2
desirible mixbture of prass and legvome in a pastore. This is preatly com-
plicaled by the lopp prowing sezsen and vneven rainrall. Aside from the
bloat probtlem, the cost and productivity of the pustures are of great im-
portance.

There are three gensral methods of controlling the percentapge of grass and
clover in a sward: (1) The balance of fertility (in our case the use of
nitroben), (2) method of seeding; and (3) the intensity of grazing and mov-~
ing, "“hen other soil conditions are faverzble, nitrogen is a powerful
stimulant to the prasses and has little efrfect on the rate of growth of

the clover. It is thus possible by the judicious use of nitropen to stimu-~
late grass growth and prevent the legume from dominsting the clover. In
practice this is nolb as sinple as it soun's. Gver-fertilization vill result
in thc legume being crovwded toeo mmch and result in lower animal production
angd higher pasture costs. If perennizl grasses are stimulased during the
peak of the clover season; they will likely crowd the legume vwhen the goove
ing season advances and growing conditions favor the grasses.

The study of accurate placement of grass and legume sceds intended to grow
in assoclation has lorg been neglected. In the case of such grasses as
Heimuda grass, blucprass, and bromegrass, the cresping nature of the plant
makes controlled seeding of little value. Hovevir, in the ease of tall
fescue and Dallis grass, these bunch type grasses do not spread by creep-
ing root stalk and do not thicken from natwral resesding to any extent in
an established pasture.

Tield data, where fescue was seeded broadeast and in l-; 2-, and 3-foot drills
and all ploils tiere over-seeded with ladino clover broadecast, indicate the
marked effcet mebhod of seeding may have on teotal yield, percentage of
clover in ihe sward, and protein content of the grass growing in assccla-
tion with the clover. In this exgeriment, no nitrogen fertilizer was used,
and the differences in protein content vere due ertirely to the nitrogen
fixed by the clover,
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Data indicile t*"+ e erude rreobrin conlant of prass ewn be rendily roised
Ly nitrozen fertifizers Lo oa level eausl te ov abex, th:f obLuln=d by grou-
ing elover vtk tiwe grass. Nitrogen is quickly talen up by Lhe grass

There S0 pornis of nilrogen vere wsad, the crude protein production rcacﬁud
2 maximus 7 veoxs alter lmrtlllzavlch. This roul? indiecate that if the
protein content ¢f grass is to be kept at & hipgh level by nitrogen fertili.-
zalicon, the feriilizer must be applicd huout every & wecks during the grow-
ing seasorn;

Even thoush the erwde protein percentzge and total yield of doey matter may
be good, the yield of anima) vroducts may be estimsted by actual grazin
tests. This is a point vhere ueny agronomists have gone estray vhen inter-
preting data from small plot studices,

In grezing experiments; nitratoed pure foscne with a protein content ranging
from 1€ to 18 percoent geve less than 1 pound deily gains, cven though the
cheniczl picture of the hsrbage was excollent and an adequate level of
nitrosen was used, Clere no nitrogun vas used tut vhere 2s much as 25 per-
cent of the swnrd wes made up of ladine clover, the daily gains jumped to

2 pounds a dav. The cost of the nitrogen for the fescue was abovt $20 per
acre. Yhet is more. dmportert, the aninals on the mixsd pasture conbinued
to gain,; while thosec on the nitreted grass becaac unthrifty, declining in
general condition as well as daily peinsg

The reason for the great difference in animal response to the two tyres
of pasture is not clear. It is likely scveral factors are involved, in-
cluding low palatability an? possible doficiencies in the pure grass diet,

tiost of the bloat in the Delta cecurs on so-ecalled summer permanent pastures
where the grasses are Dallis and/or Eermuda. For all prachtical purposes,
clover is responsible for all the trouhle. These grasses remein dormant
until late in the spring, b vhich tine the clover hue made a heavy growth
and in years favoring the legume will be completely dominant to the grasses.,
The common practice in the past hes been to broadcast annual ryegrass on

this sod in the fz11l. This practice hzs not proved satisfactory. First,
because it frequently does not make sufficient growih, and second because
rycgrass appears to be one of the poorest grasses to reduce bloat in a2 grass-
clover comacation.

In recent years the develorment of the so-called "Pasture Dresm" machine,
which makes it possible to pult out s.ed and fertilizer in one operation
in a permenent pasture, has been developed in kississippi. ‘Mumerous ex-
periments vdth this type of pasture planting have boen very satisf{actory
in reducing bloat by the seeding of a winter-growing grass or cereal in
the summer sod. About 60 pounds of nitrogen are reauired to make this
practice satisfactory. This seeding iwust ke done after the warm-seasoned
species ave dormant; otherwise the fertilizer may be uscd by the summer
grass. By zllowing tie winter-growing cereal to mzke sufficient growth
in late wirter, the cercal-clover mixture mey be grazed off vithouk
difficulty during the season viken thealover is most dangerous.
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The: cerezl then matures in szrly sy about the time thet Dallis, Johnson,
gnd Iermada grass becowe active. This mrastice, while not in pencral
use al Lhe present Lime, rerits 2 great dexl of consideratien. Tt will
cost about $10 rer szere; and in edldition to giving tleat contrel, in-
crezse the total anmual production of the pasiwre. The cereal; or -ye-
grass,; as the cass mey be, should be seeded at 2 rather low rate of
secding; &nd Lha nitrcgen fertilizer, while essential, she 'dld not be
used in excess. Ag“in) the pasture must be grazed at the proper timc

to prevcnt the ceres) Irom over-grouing the clover, which will damage
snmrer productiorn of the pasture.

The intensity and mothod of prazing have a profound effect on the botani.
eal cospositicn of the pasiure sward, BEither the pracs or lepune may be
rrootly suppressed or even comnlelely eliminated ty graning man.gcment
alonze  Impropoer grazing is res pan;lble not only for mueh bloat bot greatly
reduced pasture yiclds. For exanple; by over-grazing sumwer pastures in
iate sumer snd fall, the grass in the mixtare will be weakencd and food
reserve 1o ered bo such an extent that spring growth will be slouver and
tie astual ground covercd by the prasses reduced. leaving more space for
the winter groving clover to becoms established.

In the fescue-zlover combination, the some thing may occur. On the other
hand, undergrazing will allow the tall-growing fescue to get above and
shade out ths clover, Either: condltlun may ruin the pasture; the first
by eliminsting or weakening the grass will cause an over—growth of clover
vhich will result in bloat losses and poor gains; the latter will greatly
reduce the clover and resulis in nitrase-starved grass of poor quality and
low animal yields, The proper grezing management must be worked out for
each pzsture combination, In the case of fescue snd clover, it appears

to be; roughly, this: Graze moderabely thrusat the fall and winter, maine
tzining the prass at from 3 to L inches in heighi; shorter if the clover
is weak, 1In the spring intensive rotatiomal grazing will likely give
somewhat better yields. Houever, the pasture must not be allowed to get
more than 10 to 1? inches in height or the fescue will lose palatability
and be refused by the animals. If this occurs; the pasture should be
closely clipmed with a mower to the heipght of 2 to 3 inches. This will
favor the clover and allow 2 desirsbaé regrowih of a more palatable pgrass
and elover.

To summarize the bloat conditions in the Mississippl Deltaz, I would list
the following peoints:

(1) Clover is the cause of practically all the bloat in the area.
(2) The freguency of bleai is definitely correlated with the percent

of clover in the pasture. Less than 5C percent clover infrequently
cavges bleat under owr cenditions.
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(3) So--called methods of controlling Eleai wre either too expensive,
© thet is; Feedirg dry feed, or are of litile or no valu¢, lce..
Keeping catble off pastures until the d=w dides or rain has dried,
fecding mineral supplements; fecding ysast, elc,

{L) There is a great deal of differeuce in the frzquency of the
occurrenze of bloat at different times cof the year, i-e., spring
and fall-

(5) FBloat is nore frequent and mere sevore on warm, sunny afternoons

Soil fertility level and thc use of nitrogen as a grass stimulant are im-
portant in the zalntoining a desirvable mixture. The use of nitrogen as

a substitute for the lepume is: (1) Too costly, {2) has not given satis-
factory animal ricld, (3) reovires t2o frequent application unless the
pratures are very carefully rmomnped and frequent rotational grazing is
used, and (4) ths moct profitablc pasture is the prass-legune combination
pruporly fertilized, seedid; and managed.

The participanis agroed that a similar conference should be held in two years,
that is in 1955. 2t a tiws and place comparable to the present conferencea
It was also agreed that the same penel chalrmen should be continueda.
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