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CONFERENCE ON E'MEN PITRCTION
Conrress Hotel
Chicago, Illincis
November 2:-78, 1901

Introductory Remarss B, T. Sinme

November 27, 1751

Painel Discussions

Rumen Physiology = Dr. Carl Huffman, Michigen, Chairmanj
Wise Purroughs, ILowaj Beeson, Indianaj Ferbes,
I1linois; and Panl Plerscn, i.L.C., leaders

Mlerobiclogy of the Rumen ~ ¢ Chairman;
A. L. Bortru, Pemnsylvania State; (dall, 3
Hzs4ings, Wisconsing Amadon, University of Pemmeylvenia
The Rwpen for the Veterinury Viewpoint - Dangherty, Cornell,
Chai rman; Shalk, Chic; Pomden, Chio; Bonrne, Ceolorade}
and Barshfield, South Dakota, lsaderas
Livestock Msnapgement in the Prevention of Hleoat - H. H. Cole,
California, Chairman; ~¥os ter, Maryland; Otto Sell,
Georgla; Wise, Morth Carolina, leaders

This panel should include problems of grazing and dry lot
feeding as related to bloat

The Apronomistis'! Interest in the Problem of Rumen Function -
¥, K, Kennedy, Cormell, Chairman; Sullivan, Papture Laboratory,
BPISAE: Mett, Indiana; E. M. Brown, Misacuri: Petereon,
Californiaj H. L. Ahlgrem, Wisconsin; ard H. R. Ellis, BAI, leaders

It is suggested thst Chairmen of the Panels develop questions from
the discuseion to be consldured in drawing wp later recommendations.

Charge to the Panels for drawlng up recommendatione

November 28, 1951

G AN = 12 ¥ = Mzeting of Panels to dewvelop recoumendatlons as to
the phases of rescurch needed to £ill existing gsps
in cur existing information. These recommendationa
ghoyl” be a guide to research workers interested in
the part pleyed by the rmmen in dipgestion of feed and
1o those interested in the prevention of bloat,

1 KA - REeport of Panel Chalrmen on recommendzticns, Drawing
up &£ and approval by group of a program on rumen fanciion.:
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UNITED STATES DEPARTMENT OF AGRICULTURE

AGRICULTURAL RESEARCH ADMINISTRATION
WASHINGTGON 25, D. C.

QFFICT, OF ADMINISTRATOR

Wovemiar 1, 1991

(Letter to the Deans of the Schools of Veterinary Medicine)

For a mmber of years the Agricultural Experiment Ststions and the Depart-
ment of Agriculture have been advocating the improvement of pastursa., The
program of pasture improvement has presented many problems which require
research to fwnish the solutions, Among these problems is the area con-
corned with the effective utilization of pasture by livestock,

In many parts of the country improved pastures involve the inclusion of
legumes not only for the increased mutritive value of the herbage but
also far the lmprovement of the soil, Jn recent months we hawe receiwved
meny requesis far information on what can be done to assist in preventing
the cases of bloat that frequently occur among cattle and eheep graxzing
wpon such pastures., 1 am sure that you have also received nmeroes re~
quests for similar assistance.

It seems desirable, therefore, tc ask research workere who are working on
ruman function to get together and plan & program that will asxist the
llvestock producers in utilizing such improved pastures with less danger
to the health of their animals,

Because many workers who would be sble to contribute to such a program
will be in attendance at the meeting of the American Bociety of Animel
Production and the Conference of Research Workers in Animal Maseases in
North Ameriga, we feel 1t would be advantageous to get the imterested
wrkers together at that time. Accordingly, we are arranging for a
meeting to be held at the Congress Hotel, Chicago, Illimois, on November
27 apd 26, 1951. The meeting to open at 9 AM or November 27, This would
serve to r-dnm the cost of travel for those participating,

To bo most effegtive a program of the type deseribed showld be developed
as & result of broad participation by all of the talsot available, In
order to achisve this wide base of scientific backproumnd, the Department
plans to have representatives of our pasture, livestock and veberinery

ressarch programs st the meeting, It is hoped thzat those members of yowr
staff who are interested in thia subject may also attemd,

We would sppreciate learning the names of any members of your staff who
may attend.

Very truly yours,

Adminiatrator



UNITRD STATES DUPARTUMNT OF ACRICULTURE
AGHICHLTIRAL RESEARCH ATR THISTRATION
Qffice of Administrator
Yieshington 25, D. C.
January 10, 1952

TC : Paerticivants in Conference on Rumen Functicn
FRGII 1+ H. ¥. Marston, Research Cocrdinator, Agricultural Research

Aduinistration, U.5.D.A., Yasbington 25, 7. C,

SUSJECT: Rerort of Conference

Attzched is a copy of the notes on what transpired at the Conference
ot Runeil Panstion, held et the Congress Hetel, Chicago, Illinois, on
Eevenber 27 anad 28, 1551,

Trese notes are not verbatim but are an sttenpt to record the expressions
o those vho participated in the discussionz. You will recoghnize that
pury items have been omitted but I believe I have recorded the gencral
temper of the meeting,

Someone has supggested that it would be highly desirable to accurnulate a
list of references that would be of value to those interested in the
problem of bloat. Xt is quite likely that those attendins our Confer-
ence vers quite feamiliar with the literature in their special field
tut had had only limited access to reports of research im ths other
fields of discussion into which the Conference was divided. If you
fecl that such a compilation would be of value, I would bz glad to
widertake the task of putiing the material together. In order to
ceriplle this list of references, I would abpreciate you sepding neg

in 2 form that would conform to the divisi:ns of our discussions at
Chicage, the name of the paper, the author or authers, place of pub-
licetion, and date of malerial vhich wyou feel would he pertinent.

I do not belizve that it chould ke necessary to repeat thke long list
of refercnces complled by authors of the article on bloat which
appeared in the August, 15L5, issue of the Jowrnal of Animel Science.

Vnen this compilation has bzcn completed, Y will be happy to send
you ¢copies for your information and files.



REPORT ON
CCHHIRFECE O PUIR.N FUNCTICK
Held At
Conarzas llotel, Chicago, 11linois

g

Novenber 27 and 28, 1951

The cesting wae—called to order et 9:00 AM on Hovenber 27, 1951,

The following persecns were in attendance during the two-day mestings

Nas INSTITUTION

Hoviard . Johnson BAI, USDA, Washington, D. C.

H, Vi, Scheening BAI, USDA, Washington, D. C.

Jares K. Lewls Ane Bus. Dephe, So, Dakotz State

- College

T. J. Conka University of Florida

N. R, Fllis BAI, U5, Washington, D. C.

¥illiam J, Murphy College of Agri., Unl, of Uissouri

Hugh C, MeoPhee I, US4, Washington, D. C,

T. C. Byerly BAI, USD, Belbsville, Maryland

H, H., Brugman University of Mains

. ¥, Green University of Maryland

J. C, Miller Texas A & M Cellego

J. I'y Francioni, Jr. Louisizna State University

Y. K. Kenredy Cornell University

J. £, Jaclinbs University of Illineils

G. 5. Harshfield South Nakota State College

R. C. Baskett British Erbessy, Washington, D. C.

R. E, Nichols University ci Wicconsin

E. R. Parrick North Carolina State College

Thomas J. Jones University of Ceorgila

E. H, Livesay University of ¥est Virgiria

E. . Klosterman North Dakota Aprienltural College

L. &. Gall Mational Dairy fesearch Lahboratory,
Qakdale, Long Island, H, Y.

H. D, Eaton University of Connecticut, Storrs

Y.ilson B, Bell Virginia Agricultural Experiment
Station

Dwight Espe OES, UShi, Washington, D, C,

R, L, Hodgson BEDI, USDA, Wishington, D. C.

Leslie E. Johnson BAY, Lincoln, Nebraska

T'. 7. Pounden Ohic Apricultural Experiment Station,
Fooster

J. X, Meflarten PAT, TISDA, Washington, D, C.

Ray Dankenbring Farn Journal, Philadelphis, Pa.

John H, Helwig College of Veterlipary Medicine,

Ohio State University
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INSTITITION

Iowa Slate College

Texas A & M College

University of Goorpgia, Tifton

BAI, UhPw, Yashington, U, C.

University of Illinnis

Conutry Gentleman, Philadelphia, Pa,

BAI, Usth, Denver, Colorade

EDI, USTA, Yashington, D, C.

Univeprsity of Illincis

University of Illinois

Cortiell University

hoarvd's Dairyman, Fort Atkinson, Wis.

University ol Minnesota

Stats Collepe of Mississippd

State College of Mississippi

Univeroity of Arkansas

LPISAR, USDA, State College, Pa,

University of Kentucky

Hichigan State College

J. J, Aster Experiment Station,
Astoria, Oregon

Kew York State Veterinary College,
Ithaca

School Veterinary Medicine,
fuburn, Alabama

Alzbama Polylechnle Institute, Auburn

Iniversity of California, Davis

BPISAE, USNA, Beltsviile, Maryland

University of Tennussee

 University of Illinois

University of Missouri

BPISAE, VSDA, Belisville, Maryland

Korth Carolira State College

Cklahoma A & i College

BAI, USNA, Vashington, 7. C.

Rowett Res, Institute; fberdeen, Scot,

JPISAL, USHA, Eeltsville, Haryland

University of Missouri

Hayo Foundatlion, Rochester, Minn,

Dixon Springs Experiment Station,
Robbs, Illinois

Dixon Springs,txperinent Station,
Robbe, I1lineis

BAI, Ush%, Beltsville, Maryland

"ARA-OA, US™A, Vashington, D. C,
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For the purposes of the conference, the program vas divided inte five
penels for discuesion purpeces. The naps and chairazn of each of these
panuls wgs as follows: :

Eag Furen Physiolopy - Dr. €. ¥. Heffman
b} Physie~Fatholory - Dr. R. ¥. Dougherty
{¢) Agronecaie - Dr. ¥. . Kennedy
(d) Aniual lznagoment -  Dr. H. H, Cole

{¢] Iicrobiclegy - Dr. 7. T. Founden

FULEN PHESYORCGY

Dr. E. ©. Dougherisy orened the discussion by stating that, in his opinion,
the toxic pas theory as related to bleat was a misponer. He is ab present
worting with unkpown substances found in the Ingestz and the plaint to
asoartaly the possible relation to bleat. BSome of the characteristics

ot the material. have been debtertinsd bub no substsnce lias been identified.
Togs are heing used &5 test snimsls. It is essupea that the active sub-
stenes of the materisl affects the nerveus system. He has nobt been able
te produce bleat in catile with the materdial.

Dr. W, E. Thomas reporied that a Juice had been extracted from alfalfa
and ladine clover which will preducs bleat regulsarly, especially if
animals have been on pasture for 24 hours. A pint of the julce will
prodece Yloat in catile. On= pint of the extract will kill sheep in
frem 1 to l% hours, while ons pint of extract made from birdsfool trefoil
will ki1l sheep {70 pounds) in about 10 mimuites. Sodium thiosulfate,

20 to 25 grams, will £ave the sheep, The reaction of the animal appears
simil=r to HCH poisoning, Approximately 30 ounces ef the extract can

be prepered from 10 pounds of alfalfa, The extract was prepared by
running the alfalfa throuzh a cane mill.

Dr. H. H. Cole observed thait in sheep bloating on alfalfa the pain spasms
which caused the animzl to twist to the left were related to the rumen
contraotions.

Or, D. . Colvard reported that questicnnaires had been mailed to county
agents, vocational aprienltural teachers and to farmers to gather in-
formation on about LOG cases of bleat., -The material compiled revealed
that there had been 121 deaths, that 1L0 cases of bYloat occurred where
hay had not been fed before turning catile on pasture and that 130 cases
coeurred when hay was fed before turning on pasture. Most of the cases
of bloat were in the never livesiock areas. It was also cbserved that
apimals died after consuming wilted wild cherry leaves and thet bloat
followed the ingestion of such leaves.

B. F. Barrentine told of e ssction in the Delta region of Mississippi
w@ere tloat can be produced at will. In tests at State Collepa, Missis~
sippi, with L0 stser calves turned on clover pasture it was observed
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that 2bout 1/3 would always blozt, about 1/3 would bloat sometimes and
zbout 1/3 never bloated, These calves were kept in dry lot with no

fezd during the night and turned on clover in ibe moralng. It was noted
that more blozt occurred in the afternoon if the animals had grazed in

the mornirg. It has not been delermined vhether this is a delayed effect.
The differences in location effects will probably lead to a study of the
relaticn of fertility levels to blcat., lo mineral mixture so far tried
or dry feeds were successful in preventing blont, It was noled that steers
differed from day to day in their prefercnce for different plant materials.
Clovers trcated with 2-4 D until the plant was almost wilted would still
procdice bloat.  Brzhmu steers secned to be more resistont to blost than
steers of other breeds., Survey fipures indicated that of 6,000 cases of
bleat reported in 1949 there were approximately 600 deaths, and in 1950
§,000 cases were reported and 1,000 deaths.

Dr. A. T. Phillipson raised the question as to whether animals died es
a reault of gas pressure or does the gas pressurs excite some othar
fantor to prodvce death. No answer.

Dr. H, H. Cole sugpested the posaibility of adopting a uniform procedure
of maswring ges pressure in the rumen ithrough the general wae of &
pressure manometer described in the Review of Seientific Instruments,

Vol, 16, Mo, L, 79-81, April 16L5, He also pointed out that the funetion-
ing of the cardiac opening was controlled by the central nervous systen,
Also, their results had indicated that the pressure in the rumen was
sub-aimospheric,

Dr. Dougherty stated that he was working on the fracticnation of pland
juices. A protein fraction has been recovered that is not histamine
but which might possibly give & histamine reaction on the body.

Prof. Baskett explained briefly the technique used by Fergusen of England.
The work is concerned with measvring ileum preparations for potency by
determining their effect on the ileum of rabbits,

PHYSI0-PATHOLOGY

Dr, Call raised the question as to whether bloat was a ¢ause oF an effect,
She also pointed out that the increased gas pressure could cause an in-
orease in gas absorption.

Dr, Dougherty polinted out that under normal conditions an animal was able
to pet rid of all gas produced by eructation.

Dr. Nichols found in studies with 12 head of shecp that the ingestion of
any kind of fluid would btring about a cessation of belching, The intro-
duction of water or gas elone ints the rumen would not produce bloat. In
observed cases of bloat it was noted that belehing did not cemse as soon
as symptoms of runen distention becezme evident. He found a gas- pressure
of 1 1/h 1bs, in the rumen in cliniesl cases. A sudden release of
pressure in heavily bloated animals throws the animal into a ‘conma,
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Dr. Sampsca stated that clinically the relief of pgas Lressure does aid
ir bringing comfort to the cow in the case of cormon bloabl, Frothy
bloat is not relicved by cither a stomach tube or rumen puncture, Under
field conditions many aninals reccover without treatment, or with such
fipst ald" as tyirg a stick in the mouth.

Ir. Burrourghs found that the surface tension of the Ingesta of chronic
bioaters was lower than that of non-bloaters. It has been difficuli to
froduce gas in test tubes from the fermentation of certain types of plant
materials. The glucoze content of young slfalfa plants was higher as com-
pared to more moture plants., Xt also appeared to be higher in the after-
noon than in the morning, This condition is apparently related to the
ancunt of sunlight for on eloudy days the glucose content does not rise

in the afterncon.

Dr. Simas st=ted that Oregon State had figured that tlozt losscs had cost
£5.00 per acie per year on a 30 acre irrigated pasture, This fipgure was
calodated on losses over a period of years. In this particular pasture
ladins clever had gradually erowded ouwt the grasses,

Dr. Boyd pointed out that the stomsch tube vas the treatement of choice
in the hands of the practitioner, The administration of salts is some-
times effective. A gag is w first aid treatment if accompanied by knead-
ing of the rumen, Advances sre being made in the use of drugs for treat-
ment of blozt, Removal of animals from pasture or feed will permit most
animals to reccver,

Dr. Nichols pointed out that pressure influences bleod supply and lowered
blood supply affeots muscular sctivity.

Dr. Dougherty sumred up the discussion by saying it was apparent that.
nol too much is knewn about the fundamentals of bloat and the cause of
death in cases of Yloat. Aside from mechanical treatment, knowledge on
treatment of bloat was also deficient,

AGRONTMIC

Dr. Kennedy introduced the subjeet with the statement that bloat had not
been & seriocus problem in lew York State. He 'pointed out the elimination
of legumes from the pasture mixture reduced the amount of nitrogen not
only in the soil but also in the plant. The fear of bloat appears to te
the greatest deterent to a more widespread adoption of the pasture im-
provement plan, -

Dr. Brown felt that the use of legumes is the key to success in pasturs
improvement, In Missourl annuel lespedeza is the most commonly used
lepume and 2o far there has been no difficulty mith bloat. If the pro—
portion of grass to legume can be kept in proper balance, the trouble
experienced with bloat will be minimized. It was reported that two

new species of tall fescue are being develeped which will probably com—
pete favorably with ladino clover of poor clav soils, He feels that
orchard grass will also ccmpete suecessfully on well drained coils,
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Ur. Murphy reportad that bloat had prebzbly been mere serious in
Missouri this yesr then it had been for many years. It was cbsarved
tirat 1ittle blozat trouble was experienced vhere the proporticn of
ladino clever to grass was not greater than 507. Exzorience has in-
dicated tpat a fairly heavy epplication of nitrogen ut preparation
tine cnabled the grasses to make a good start end cospate well with
the clovers. :

Dr, Hobbs stated that in Tennesses theie vas little trouble .with bleat
until #11 of the grasses had disappeared. With a fair proportion of
grass in the pasture they had had little trouble, They have found that
seeding prass in the fall and lepune in the spring had made it possilie
for the grasses to compete with legumes.

Dr. Barrentine fcund that nitrogen treastement has made it pessible to
produce pure stands of fescue in plots at Kississippi.

Dr. Beard reported that heavy applications of nitropen Lakes the legumes
out of a2 mixture,

Mr, Hein had noted that two crops couwld be harvestsd from a newly es-
tablished starnd without any diffipulties but at about the time of the
third harvest bleoat became a problem, This was especially true during
the month of June. He called atienticon to the fact that widely different
rates of seeding orchard grass were used in various parts of the country
in order %o get ggod stands,

Dy, Phillipson called attenticn to the fact that bloat does occur in
England on strictly grass pastures.

Prof. Baskett stated that rapid growing rye grasses will produce bloat.

Prof. Leveck reported that bleat will eccur.onm any lush clovers in
Mississippi.

Dr. Kennedy stated that trefoil production was so small in Now York State
that generally speaking they had little trouble with Wloat.

¥r, Dent indicated that the big trefoil being used in Oregon had not
caucsed bloat Lo date.

iy, Sullivan raiscd the question as to vhether the amount of readily
fermentable carbohydrates in pasture forage mighi be s factoer in pro-
duzing bloat. The amount of fermsntable carbohydrates available varies with
the type ol forage;, Carbohydrates are higher in grasses than in lepumes
wvhile the reverse is truc in the case of nitregen. Grazing permits

animals to ingest living cclls that are stil) active ard to add them

to the system already present in the rumen.
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Dr. Gail pointed nut thit bacteria require both sugar and nitrogen
for growth., This may be a facior in producing bleat on legumes.

Br, Barrentire reported that they had had no appreciable trouble with
blecat on cat and rye pastures conteining from 259-30 cerecent protein,

Dr. Asmodt stated that rye grass is probably the best pgrass available
te grow with ladine clever for preventing bloat. He also polnted out
that while a 10% less smenp enimsls from bleat is serious, it should be
regerbored that this less mey be more than offsel by the gains produced
on improved postures, Improved pestures way inercase productlon of
enizals as mech as 200 pereent, Fertiliser treatments influence the
type of sland obtainud., Heavy applications of phesphates increase the
legemes snd reduce the prasses.

Dr. Livesay reported that bloat had caused little trouble in West Virginia
on their bluegruss-glover pastures, This was true even on the pasiures
that voere well fertidized,

KAWA GEVENT

Dr, Cole stated that the water content of the soil, and presumably that

of the plant growing on that soil, influences palatability of alfalfa, He
pointed out that we have to deal with two types of bleat -~ chronic and
souteblgat, The former condition does npt depend upgn the nature of the
feed ingested, He feels tnat it would te desirable to differentiate the
types of bloat in any discuesion., He also pointed oui that any condition
which interrupts the mechanism of belching will produce bloat., Many

cases of death, which have been attributed to bloat, were not actually
caused by bloat.

Dr, Miller of Texas reported that there has been no 4ifficuliy with bloat
vwhere cattle had access to a variety of feeds, Howewer, grazing on pure

stands of clover had been accompanied by bleat troubles, Wheat poisoning
of cattle had been largely eliminated when the animals had grazing access
to other feeds such as hegari, eto.

In using supplemental grasses as a means of bleat contrel, Tr. Cole
pointed out that it was necessary to have these grasses ln a palatable

condition so that enough is consumed to overcome the effects of the bloat
producing feeds.

Dr. Hobbs stated that in Tennessee they were recommending to farmers
that mivtures for seeding should contzin 503 or more of grasses, Then
too much lepume appears in the pastures then the farmer should seed cats,
Vater and salt should be available at all times, Additonal pastures of
ryegrass where legume stand is heavy is alsa helpful, In cases vhere
additional seeding is nobt feasible’ a portable hay-bunk'Zan be soved

inté pasttre for feeding hay,
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f'r. Hein pdinted out that certain grasses - timothy, brom grass - cannot
corpete with 2adino clover especially during the summer months. On the
otter hand, crchard grass will grow during the warm months. Ryegrass is
a setisfactory competiiive grass until rost hits it, Fescue is a satis-
factory cool ssason grass and while it lives dwring the summer months it
produces but little feeding during that time.

Prof. Leveck recommended a mixbture of fescus and ladine for his area
and pointcd out that fertilizer levels influence the growth of lepumes,

Or. Barrick pointed out that it wllil be difficult to maintain an even
balance of grasses and legures in pastures bacause of weather condltions,
diceascs; etee

Dr, Cole reported that grazing a1falfa alone will produce bloat in sheep.
However, vhen they grazed alfalfa at night and sudan during the day, or
the reverse, there was nn evidence of bloat., This system of grazing,
however, cut the consumption of alfalfa from 10 to 153, Xt was necessary
to feed 10 pounds of sudan hay to prevent bloat on zlfalfa pasture.
Barley straw was ineffective for this purgose as the animals would con-
sumo orly S peunds. Alfalfa hay was of little or ne walue in preventing
tloat vhen fed to animzls grasing alfalfa. Cattle fed the top 3 inches
of cut alfalfa bloated but when fed the whole plant no difficulties were
encounterad,

Dr. Nichols observed that animsls receiving an adequate diet could be
made to bloat by changing hay,

Dr. Miller stated that prairie hay had been effective in preventing bloat.
He also stzted that scme lines of cattle showed nore resistance to bloat
in dry lo% than other lines. Both Dr. Miller end Dr. Green urged that
the metier of apparent inherited resistance to blozt should be takeu

into account in planwing experiments,

MICROBIOLOGY

Dr., Pounden opened this section of the conference with the observation
that we reed to know what causes bloat in order to determine whether
organisns as such are associated directly or indirectly with bloat,

He raised the guestion as to whether some crpganisms produce toxins
that may ke in pari responsible for bloat. Thatch resuits indieated
that beet pulp was 2 feed which aidsed in preventing bleat, both because
of its lower sugar content and its mechanical effect. Changes in feed
of calves changed the character of the rumen flora, There is evidence
that calves tried to bzlance their feed in order to control the rmen
flora. He suggested the possibility of using orgsnisms in test tubes
to determine the bloatahility of feeds,

Dr. Gall pointad out that the feed ingested was the only kncwn thing
that influences the ruen flora. ALY roughage i& procassed in the rumen
by the crgunisms present. The pH of the rumen in bleat is lower than
under normal conditicns. A rapid evolution of gas and an impairment
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of the eructation grocess are necessary to prodvuee severg bloat and these

conditions must coincide to produce the condition. It is also probable
that a toxin may be involved in this process, Environmental conditions
are such that the afternoon would be the most optimum time for bloat as
at that time there wonld be more sugar and more amino acids present in
the rumen than at any other time. These facltors ore ideal for bacterial
erowth. In order for organisms to produce bloat there must be present
(1) the proper kind and proper quantity of bacteria causing rapid fer-
rentation, ard (2) enough fermentable materisl in the rumen for these
orgsnisns. If a toxin is a factor in bloat it could be introduced inte
the rumen vith the feed or be retzbolized in the rumen.

Floated sbecrs were found to have a normal russn {lora as far as kinds
were concerned but there was a quantative increase in certain orgenisms,
espeeially one that produced €0,. This organism 1s a rapid grower.
Hosever, in experimentally bloated steers this organisa was not present.
tork is being done on & certoin proteolytic organiem to see if it pro-
duces a toxin,

Any work on the mierobioclogy of the rumen prior to the last four or five
years is absolete. Vhile bloat is a complex problem certain advances
are being made that should aid in solving the causes of bloat.

Dr. Phillipson pointed out that the greedy cows are the ones that bleat.

Hay feeding, therefore, may govern the rate of ingestion rather than the
arount consumed.

Dr. Cole stated that there is a theory that acute bloat is dve to a
lack of searifying material in the ration. Rumination in the ox is due
to the stimulation of this type of meterial in the rumen, There is a
relation between the smount of rumination and the nature of the food
ingested. If an animal is not ruminating on pasture it is apt to bloat.
Eructation is also influenced by the nature of the food ingested. Fine
grinding, for example, will change a non-bloating feed to.a bloating
feed. The central nervous system controls the eructive mechanism.

Dr. Richols stated that rumination can be produced by a rubber glove,

In the opinion of Dr. Dougherty, the eructation and rumination functions
are two different mechanisms. Goats gassed with phosgens would bleat on
elfslfa hay. There vere indications that in these animals there was some
interference with the belching rechanism.

In studies in an artificiel rumen, Dr. Burrovghs found that the following
factor had to bte present in order to stimulate the proliferation or organ-
isms at 2 rapid rate - a readily available carbohydrate, a simple form of
nitrogen, phosphorus, various iron salts (at a high P level), and unknown
substances or factors occuring in young growing plants and molasses. A

processed ruven Juice was of only temporary value in treating chronic
bloaters.



-10-

Dr. Gz}l has been able 4o grow from 25 to 30 varietiez of organisms
in the test tubes without rumen juices. These organisms digest the
sare maitcrial in approximetely the seme time in the artificial rumen
as in the true ruren. Sne has found as many as 10 million azercbic
organisms pex prem of rumen content after reeding. ferobic organisms
can live it not netabolize 2% an EN--250.

Dr. Thitehair peintad out thai bloat was a characteristic of urea toxicity
indicaving the relationship belveen high nitrogen intake and bloat,

Dr. Aemedi sugpested that the addition of alfalfa or ladino to a ration
may introduce many new organisms into the rumen. It is also possible
that the plants may inbroduce an antibiotic that would influencs
temporarily the rumen flora. Some of the seasonal effects noted in-

sbility te produce bleat may be dee Yo changes in the microflora of
the planis.

Dr. Moore stated that in silage studies it was found that the flora of
the material varied greatly, presumably due to vhat was introduced by
the plants used.

On November 28, 1951, the group produced the following sugpgestions
for consideration in developing and plamning further research on the
various phases of the bleat problem:



1.
2.
3.

1.

2.
3.
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PHYSTOLOGY

Physieal and chemiczl nature of the food and ingesta .
Fluid level in ithe rumen
fovement of ilhe ingesta
Frezsure
(a) Cas
(b) Ligeid
Degree of fill
Fhysiology of eructdtion (belehing) and regurglation
(a) Physieal
{(b) Toxie
(c) Yervous
Rate and time of ingestation (water and focd); Habits of
anlmals and influeuce of climate
faterial, rate snd place of abserption for digestive tract
Effect of the more distant parts of the digestive tract

ACRONGIC

How to maintain lepume-prass balance
How far can nitrogen replace the legume
Effect of different species to prevent bloat, and why
(a) Chewmical fraction
{b) Physiecal properties
(e) Fertility leval
(d) Stage of maturity
(e) Water balance
Feasibility of varying the pasture diet
Palatability and vhat influences it

MICROBICLCGY

Presence. of toxin products

(2) Use of artificial rumen to study organisms found

in bloat cases

Presence of organisms thet sssociate with bloat
Antibiotics

(a) Plant organisms producing antibiotics

(b) Antibiotice production in the rumen

(c) Antibiotic modification of rumen microorganisms
Application of bacteriological techniques

{a) Diagnosis

(b) Bloat stimulating feeds in rumen



1,

2.

3.
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- PHYS IO-PATHOLCGY

Canse of death in acute blrat
(a) Intoxicstion
{b} lechsniesl interference with cardiv~vascular mechanisms
and with respiration
(¢} Shoelk
Predisposing csuses of bleat
(a) Putritional status
(b} Previous ratiuvns
(c) Tyres of pastures being grazed
(d) Influence of patholeopical conditions
(e) Genetie factors (znimal)
(£} Enimal habits

Study of disturbed physioclegical processes of bloated znimals
{a) Comparison with eninals that refuse to bleoat
{b} Blood pressure
{c) Salivary secretion
(d) lotility of entire digestive traci
(e} Absorption
(f) Studies of induced cases of thphenites
Relationship to oversgating disease
Diffevential diagnosis from other diseessecs
Efficiency of varlous treatrents ’

MANAGERENT

Infinence of water lntake
{a) Intrarumenal temperatures as influenced by
temperatuore of water drunk
Influence of two species on the same pasture
Type of grazing monagement :
(a) Intermittent vs, intensity
(b) Staking of animals
{c) Intermittent vs. constant prazing
(d) Supplemental grain 2nd hay- feeding - mineral
Climatic - rain, dew, change of temperature, wind
Shade
Topography of pasture
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It vwas glso suppested that consideration be given to a more desirable
classification of the kinds and intensitites of bleat than thzt now
corronly used,

The grovp agreed that another meeting on this problem should be held
in approxinately twe yeors. The time and place of this meetlng were
censidered satisfactory. XU was agreed that Lihe chzirmen of the
various panels, together with the general chairman, should constitute
a comnitiee to plan and call the next meeting,

The meeting adjourned at approximately Y:30 R, November 28,.1951,
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