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P R O L O O U I. 

It 1s a simple and yet fundamental biological concept that one of the 

essential differences between plants and animals lies in their mode of 

nutrition. 

The plant is able to 1188 soil nutrienta and synthesize its nutritional 

requiramente in the presence of li~t b7 the process of oarbon assimilation., 

The animal is entirel7 dependent on thoee a;-ntheehed plant products for its 

11.utri tion. 
,. 

In this v•rT essential. difference ruminants and herbage plants assume 

a oommensal relationship. becoming increasingl,- interdepend.ent as systems 

of pasture and anlmal production inten1if¥• 

This relationship has become a well accepted principle in. herba,;e 

acrot1.0U1¥ as to appea1;" almost a. statement of the obvious. lievertheleae 

thw writer nr1ur:E"sli! in field tlle t two decades 

the ioal of plaa t p.:ro-

duc tion<» 

of for ,..,.,,,..,,. •• ,, , with 

of an extended l!;ddll,l'J ... .uf11!. greater herba,;e 

bulk per acre, are ac.n.,1v1,mtm of the plant which have been making 

an. 

studies of the 

the advances b7 the 

us exclus as measure of 

t nn,11, fHl in o:r t,\! contl.'Ollable 

puz·pose of .roi'.llnEtn conditions 

'llpi)n individual plant apecios o:i: communities. 1947 (1). 
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He suggests that it is perhaps the most important faotor requiring 

investigation 1f a full utilization of improved paaturee 1a to be ob·tained. 

McMeekan 1947 (86) states that it i8 a proJ:alem which uphuiees the 

complent1 of these anim&l-puture 1nieractione and considers that of all 

of them 1 t 11 perhaps the moB t complex. 

So tar failure to produce 'Ute eondition 1n the field has def1e4 

the more orthodox methods of experimentation. An.:}/ solut1oa however reats 

mere probabq upon the integrated efforts of workers 1n allied rather than 

1n q one field. The crowin€ need for this t~pe ot approach 1n biological 

11tud1ee is keen!¥ appreciated b¥ the writer. 

How•Ter, the opinion is supported that ul t1matel.y mtu1sures tor the 

prevention of bloat will take an agronomic form. lurther, the acroat

ologiat sho\lld brin« that though~ to bear upoJ1 the problem which integrates 

those maJQ' aspects of his work de11gned to meet the needs of the cimal9 

Ml attempt w1ll be made to follow that recommendation 1n this 

diecouree. Should this dissertation provide also & r8ferenoe baae for 

constructive thought whaiev$r manner of iuvestigation is adopted for the 

bloat probl01, its purpose will be well served. 

Broad.17 the subJect ma\ter will b• treated as follOWtJ:-

AJ., 1'he bloat problem, its manifestations and 1no1denoe. 

13:S.1. The 1n ei tu. 1nteract1ona of past,ue and ani?Ral as phenomena 

a.sBociated. wi ·th acute bl.oat. fart l • l'laut-oond1 tioned 

interaot1on!I • 

. BB .• 2. 'l'he 1n si\u interactions of pasture and animal a.a phenomena 

aseoc1ated. with acute bloat. Part II • a.1mal•oondit1oaed 

in. terac tions • 

CC... Bwninant digestion and bloat. 'lhe pb,feiologioal proceuee 

1nvolTed, part1oul&l'l¥ as influena•d b¥ plant bioohemioal 

and :ph,ysical f'o.cto:-a, 

-------------



-5-

.......,._------------.._______.............. .....,__,.. ..... 

1s 

a,.1111•"""''"' , 



-6-

( 

f 



- -
months of 1949 was instanced as being so severe bl some areas that prod

uction fell rapidl;y, and paddocks ourTing what should have been ideal 

pasture for d.&117 stock were barred from grazing. 

Thers is a pauoitj' of. informa~on in the li'\eratue oonceming 11Ulc 

production loa••• from bloat, but such losses a.re in evidence. In 

l:o.glan4, fooldri48e 1947 (21) refera to the lowei-ing of milk production 

in individual cows for several wtw after recov•rT from bloat. In one 

dair¥ herd in lib.gland known to the writer, total milk ¥i•lds dropped from 

a dail7 average of 200 gal.lone before the severe outbreak: of acute bloat 

to 110 gallons dail¥ aTerage ilulediatel;y after and in. the ten clqa following 

the attack. Longman (personal.. oomnmication). 

Cole et al. (9) comment on the fact that Ver-Ji few 1urve7e of ihe 

losses attributable to bloat hB.'Ye been made. fhq quote 1'eloht Mareh, 

and Ttmclitfe. 1929 (22) who state that on the b&eilll of a aurv17 in 

Montana, cattlemen ma;r e%pect a lose from bloat ~n sweet clover paature 

of less than l per cent, and sheepmem about 0.5 per cent. 

Mo Candlish (13) reports bloat on 34 per c~t ot the daiey farma 

in the South 'feet of Scotland, th.ie figure being obtained in replies 

from 152 livestock producere. 

Baneon and Bo¥d 1943 (23) $ made a 1u.rve,y of l, 106 herds with nea.rq 

30 000 head of cattle 1n Minneaota. A. total ot 11,205 head ware pastured 

on sweet clover and alfalfa in. appro:d.mate]¥ equal numbers. Yrom Mq 

to October 182 oases of bloat were reported. ant of these 50 were fatal. 

Alfalfa caused 28 deaths. eweet clover 20. Six cues of non. fatal 

bloat were :reported on non-legume puture. 

In California, :Bell and :Britton (16) · made a. surve,- over seven weea 

during Jul,- and .A.ugust of losses on ladino oloTer pasture. '!hese observ• 

ationa were coafined to six ranches with a livestock population ot 47,000 

lambs and 3,200 cattle,. Twenv lambs, repreeenting about 50 per cent 

ot the total losses during the period, died of bloat. fwo ete•r• died 

from this cause.more death• from bloat occurred 1n pastures with a stand 

of pure clover. or with a veq high percentage of clover, and bloat was 

not a problem 1n certain putures covered with more than 50 per cent 

grasses. Bathe 1948 (24) investigated the occurrence of bloat OTer 53 

dair¥ farms totalling 1.160 animals. 1n the South fest of Bngland. during 

the epring and s'W:llller months of 1944 and 1945. Loaaee amounted io onl,-

3 and 4 eou respeativeq 1n each 1ear, bu:\ a:aimal aud pasture aanacement 
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practices were seriously haapered bl" the incidence and risk of bloat. 

!here are a n:m1ber of reports which indica:lie the incidence ot 

bloat oocurr:1:ag 1a particular districts associated with envirGJ.U11.eatal 

conditions conduo1Te to rapid and lu■h herbace growth. (24), (13). 

la 5n Zeal.ad, Hawkes :Bq, Bai' of Plenv, and Maawatu districts a.re 

.l!W.mm; as particula.r]¥ troublesome areas, (19). (18), (93)111 Similar]¥, 

irrigated pasture areas especial]¥ where luoerne is cultivated are kn.own 

to stimulate pasturiag conditiens concluoiTe to bleat. Cole, Head, ad 

Began 1943 (25). Beruldsea ad Morcan 1936 (26). 

It is in the ,ra.rious mana,;eraat aspects of pasturi:ag uillals that 

the most serious inoonTeniaoe can reaul t when a.cute bloat occurs. 

Da.e to its in1idious nature it is difficult to predict the onset of bloat111 

G,lh 1943 (27), whilst accord:1:ag to Ferga.son 1950 (28), there is no wrq 

emept b7 grasi:ag to tell 1f a punre will cause bloat. !his un.oer

t&int7 neceesitates constant Tigilance of auillale at pasture which 

wholl.7 uneconomic practice is reported b¥ Kolntosh 1937 {29), to be res• 

po:asible for some stockownsrs sell:1:ag their herds due to bloat trouble. 

I». South Africa, Qµ.in (14L refers to the fact that stockowae:rs are com

pelled to use luoerne i:a hq fel"ll with reau:ltant nutritiTe losses and 

increased productie c::u,1·1a1. 

The risk of bloat on lucerne pastures in Fru.ce 1~ a particular 

hasa.rd. to :aight grazi:ac. Davis 1950 (30). This will be appreciated 

when it is realised 'ihat such pastures are usual]¥ unf eaced. and free 

grazing is practised. Similar difficulties will be expected to preTail 

whe cattle are extensivel7 grazed i:a ranch:1:ag ooun.tries. (86). 

!he feed:1:ag of hq to aaimals prior to g.rasill.c pastures on. which 

there ia a bloat risk is a preTeatiTe measure generall7 reoomMeaded9 

Olson 1940 (31). and practiced Oanq 1947 (32). .Apart from 'beiag un.economio, 

pa.rtioularly und.er all pasture s7steu of farming, there ia no conclusiTe 

evide•c• that such a practice is effective, although it has been olaiaed 

on the baeia of experimental t1Ddill.gs that feedinc hq will reduce bloat. (25 

ReoomMedations are compilation of seeds mixtures in 

which ... vii.-,v species are reduced or excluded to leHen risk: of bl•at 

Butler 1949 (33). Jones, :Ba.rle a:ad Brown 1942 {34), Mead, Britton a:ad Oole. 

Geaeral.]¥ the 1aclusion of a =r••u•.·•·•••· percentage of grasa species 
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1a reeommended; ~ie 1a an u.tirel7 eiapirical agronomic approach for 

which there is a. need to invea tigate experbtentalq. Legume paa ture 

plant, &J:I uauall~ iaplicaied in the etiology of bloat, and it ia reporte4 

that bloat will not occur or is reduced on pae,.ure in which graae species 

8.2:'e oYe.r .50 per cent dominaat (16}. 

1'his is not '\he experience of the m-iter who bu obaerTed under le• Zeal~d 

oonclitiona the onaet of bloat 1D dair7 cows eeTer•lT rationed on pasture 

ooniaining over 80 per cent grass apee1iea. 

i.eports from daiqm•n in lngland indicate that 1u,vere bloat 1 incidence 

with fatalities has occurre4 on pasture with oooksfoot dollinam.t,loung 

1947 (36), Shook 1947 (37). 

'ftle exclusion ot legumes from puturee would be a practice 4etrimen~al 

both to herbqe production and 1011 fertilit;, and ia a reconmendation 

to be queatiolled, on the buie of pr•aen.t knowl•d&• concerning the incid

eJlOe ot bloat. 

A number of Q'bsenere repor" the 1nc14enoe of bloat as being hid>, 

dlu'in« nu.sh•• of clover growth in pastures (12), {13), (14), (22), (44). 

Paa tu.re management to maintain. a balance between. grua and l•«um• apecies 

is considered to reduce bloat risk (93). ht even ,mder con.atant weather 

conditioJlS, this requires such hi~ skilled gru1n.g managem.en\, of'\en 

at difference with animal production, as to throw doubt on it■ economic 

value Wld.er farm oondUiou" 

Measure■ han been adopte4 for dai17 oow ~a•in& to re11trict pasture 

available at a herba&• growth stage when bloat 1s anticipated (19) and. 

Adams 1950 (38), tor which some aucc•ss is claimed. The s¥stem of 

rationed grazing to preTent bloat t"em.aina to be proved. however, an4 its 

effect■ on &llil!al production, and pasture composition Deed to be assessed 

before this s¥stea can be oonfi4entl.T reoomum4ed for general practice. 

It• adoption is strictl1 limit•d to intensive s~etems of pasture and 

manacemot. 

(b) ... ~ Al tW Nl,UIW ...... :..::~au, ... ~r,lKilil A:i'i'W 611 t , --

According to Muir (3) it is evident that bowel inhibito17 aubetanoea 

1n forage plan.ts reach threshold lnela for the appearance of clinical 

e~ptome only under certain conditions of soil, weather. stage of growth, 

and botanical coapoai'\ion of pasture. Aoeordingl.¥ intenei•.-e eiud,y of 

th.ea• factors ia cons14ered even more neceat&J:¥ for the prevention of 
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bloat than the identification of the toxic ag.nte whioh m&l' be involved. 

It ia important then to be familiar with the teed and environmental 

oonditiona UDder which bloat occurs., 

O&"tle and sheep a.t puwr• were reported to snd'fer from bloa, 

over eight 4eca.dea ago. Large 1863 (99)~ .Aeute bloat 414 not become 

a ••rioua problem according to Biborg 1795 (39). until the niddle of 

the eighteenth centur,. when the pasturing of cloTer aat lu.cerne becae 

a common practice. !rhe con.di tion is now known as a common ••4'91 to 

gra11:ing on. clover or o~er leguminous cropa when 111 is of\en termed. 

11clo.,er 'blon" Phillipson 1942 (~. The following legominou.e crop■ 

baY• bee reporte4 as promoting bleat: lucerne (25) white clover (26) 

red cloTer ( 15) 1&41.no clover (16) sweet oloTtr (44) peae (42) an4 

\refoil. (90) 

Other green feeds e.re know to give rise to bloat; the writer has 

o'b1HrTed bloat ~ daiq ca.tU• feeding Xale, g:raes law tr11111iAill&S in which 

legume speciee were &been'\, pasture oompriaec\ of over 80 per cent grua 

speciea, and in sheep grazing rape, tumip tops ,grow1ng wheat &Dd barl.,.. 

Shanita 1946 (41) eta.tee that bloat mq occur in eh•ep duriJlg the winter 

1f tbtQ" have aoces1 ·to the gr•en o•r•al• wheat and barlq; rapid.17 growing 

green oereals are reported b7 Ohman 1938 (42) in .Australia to ca'Wle bloat 

1n cattle. In the same c01D1tq Veeoh 1937 (43) retere to tr&velltng 

cattle becoming blown when e~eea green fee4 1a available, such as varie

ga'\ed thistle ud ·the leavea of the KurraJong and willow treea. 
\ . 

The rate md et~ of growth at which herbage planis are paatured 

11 reported wideq aa being u. impor'8nt contributory factor 1D the onset 

of bloat. Ool•.et. al. (25) claim ,o produce bloat on luoerne paa~Ul'e 

1D aDl" season ot the 'J'ea:r and under T&J7ing enTirOna9Jlt&1. oon.41 tions 

provided the paature is in the pre-bloom stage of growth, succulent, 

and thick enough to allow for rapid ingesti®• 

Kephart 1929 (44) survqing the occurrence of bloa.t on sweet clover 

concluded that incidence was highest when the clover was succulent. 

llapid. auooulent growth of sufficient quantity would aeen io be the 

general pasture conditions for inducing bloat,. :Dixon 1938 (45), 1939 (46) 

a.nd others (41), (42). (35), (13)& 

i.efereno• to particular :parts of the pla».l 1s made bJ 'inin (27) who 

sta\es that bloa, in aheep was aaaooiated with the ravenous conaumpiion 

ot tlie green 1Nif¥ top~ ot luoerne. In thia connection it 1s worth noting 



a dairJlnan 1s observation on d&ir;y cows grazing a dominant}¥ cooke:t'oot 

paa·liure on which severe attacks of acute bloat were experienced: "th• 
cattle were curling their tongues around the top of the cocksfoot (which 

included \he flower). The tug then given to seTer each mouth£ul caused 

the cocksf oot stem to break off some wq below, with the reeul t that the 

unbleached oentx-e stalk was pulle4 out of its sheath, and this was con

sumed as well as that _which the cattle had al.read¥ taken into their souths'. 

Young (36)41 

fhe stall feeding of lucerne top• has induced severe bloat 1n cattle (15) 

al thOU&h lucerne tops sampled from the same putve at the 1uune time a:nd. 

fed in the same dr7 matter proportiou did not cause bloat. writer 

under New Zealand bu induced bloat in cows cutting 

and feeding random samples a mixed and clover species. 

cm. which bloat regularl~ occurred. In this manner it ia poeeible to 

determine the amounts of pasture oons'Ulled causing the onset of bloai. 

SimilarJ.i· more controlled atudiee regarding the time interTal to the oneet 

of the condition can be ll&de, as well as certain reactions of the rumen 

mo~il1t¥ qcles. 

The feeding of cattle on grain alone is reported. as oauaing bloat) 

Mead and Goss 1935 (47). In this cue continuous feeding on the saa• 

ration gaTe rise to the condition which could not be considered the same 

as acute bloat a:rbing from legume putving., 

Where soil conditions are conducive to lush pasture growth the risk 

of bloat is generall7 considered to be increased (20) (13) and it is not 

uncommon for the top dressing of putur•s to be implicated (8) (93). 

In this respect Molntoeh 1941(48) in Canada mu:e, th• oontrar7 statement 

that bloat is less frequently encountered on lucerne pastures where fertil• 

iaation and irrigation have been well maintained, than 1a the cue on 

neglected pastures growing on poor soil,. !hie b not in accord with the 

report o:f' :Be.ruldsen and Morgan (26) 1n Australia who insta:nce bloat as one 

of the problems associated with lush clover growth under irrigated oonditiou. 

Similarl1 Cole et al (25) state ~hat irrigation of luceme is necessaz1 to 

promote the sucoulent growth oonduci,re to the experimental production of 

bloat. Alwq 1927 (49) reports a wide variation in the Sulphur content of 

leguaes depending upon the sulphur content o! the soil .. 

Doak 1929 (100) 1n Bew Zeala:n.d has found that the sulphur content ot luceme 

is decidedl1 increased in maDl" cases b7 soil treatment with sulphur or 
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Sulphur oompolD148. He found that untreated lucern.e on aual7si1 showed 

a range in sulphur of o.26 per cent to o. 3 per cent. l.uceme leaves 

contained a higher percsntage of sulphur than the steu,. It what extent 

soil factors affect the chemical. composition of the plant aub•equentl7 
of 

influencing the leTel/h,fdrogen sulphide gas production in the r,men is 

a matter for conjecture at our present state of knowledge. 

feather factors no doubt. have a ver1 i11portant if aom.-.hat 1nd1r♦ot 

influence on bloat b7 affecting thoae pasture conditions aaeooiated with a 

incidence" Ba.inf all and temperature variations ma.y haTe the 

following pria&r¥ .tfecte on a pasture. 

a) luoreaeH quanti t, of herb8€e per acre(! 

b) Conditions palatabilit¥ of the herbage. 

o) lnfluenoes the dominant production of Rn¥ one or group of herbace 

species in a pasture • 

Su;perimpoaed on and accentuating the influences of o) will be those in• 

fiuenoee resulting from the defoliation effected b¥ the grasing animal. 

It will follow ~at those quantit&ti.w etiological factors in bloat 

will operate as a) and b) reach optimum conditions in respect of the graz• 

ing aniraal. 'fhe qualitative f aotore will be determined by the nature 

of the epeoiea 4.011.inance inc) all other factors being eq:ul. 

Thie teatpsrature, rain:t&l.lt and pasture growth relationship as it 

mq be contribu'tor;;r to the incidence of bloat will be developed further 

in the following a•ction. 

At this stage it ie pertinent to not• that Oole et al (25) claim 

to procluce bloat at will in a:rq season on lucerne pastures where plant 

water requiruienta are under control b1" irrigation. :Bathe (24) in lngland . 
reports ihat weather favouring bureta of euoculent non fibrous herbage 

seems liable to cause risk of bloat during the seasous of op\unm plant 

growth. High rainfall effecting exoeseive growth of sweet oloTer in 

Iowa was considered b¥ Pamm.el 1930 (50) to giv• riae to an unusual.]J 

high incidence of bloat. 

Thie role of h'Ullidity as it mq IU'feot bloat in grazing animala 1s 

fa:.r from being under1tood. !he writer submits however that sevtu.•e bloat 

1n dai:r¥ aattle rarely occurs in much less than one hour after pasftriJ:I& 

proT:l.lid. thq have not been pre fed on a bloat proToking feed. Thie 

is in. accord with the findings of Ool& et al (25) ad referred to~ othera. 

(6), (51). In view of thi.a fact 1 t is not llJU"eaaonable to assume iihat 
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primarilJ & herbage quantitative factor.operates to promote the onset 

of acute bloat whatever the aub•eqUGn.t qualitative reaction. Given 

\his ueumptiou, plant palata'bili'fi¥ insofar as it inf'lwmoes herbage 

oons'QllJ)tion 1a at:1. important factor for ooneideration. fhe role of 

humidit¥ then 11q 'be implicated. in its influence upon plant palatabili't¥ 

at thoee times when riak of bloat incidence 1s hic}l. 

Al.r•&dl" the oomplexit7 of those interactions in.volved in the bloat 

problem beoom.e apparent, hence brief reoapitula\icn wUl lend perapectiv.a 

to further development of the 1ubJeot. 

a) It is evident that acute bloat as a problem of grazing ruminants 

is world wid•. 

b) lconomio loseae fros bloat whilst difficult to measure are 1D. 

Such loesee are primaril¥ 

concerned with bloat aa & managerial problu. 

c) !he legume ap,ciee of herbage plant■ are those most stron~ 

.m,D•·~Y1,~~1~ u •~•~~,,.wi~ bloat 1u ~ It is 

UJlOommon for other gree !odder plate to give rise to the·aondition. 

d) 'l!hat de•elopment stage attaiD.ed 9f herb-«9 plants which presents 

conditions for opt~ conaumption ~ the animal is implicated 

1n acute bloat. 

Under conditiona of active growth. that st&€• of plant development will be 

expected to fluctuate according to vu1.ations in natural and induced 

environaent. 

It will be no\ed that thi■ section has been concerned with the 
/ 

more general upacta of bloat 1n rum.inants. This approach hu enabled 

the rHolvin.g of scattered infomation into the above generalisatione. 

A more particular e:ra:rnina·tion of the quHtiona poe-4. in c) and d) will 

:follcn,. 

- -
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The m,m.y complex plant animal interao\ions expre1&ed 1n acute bloa\ 

pose numerouR problem■ for research. one 

to pur1uing a oloae st~ of the etiolog of bloat ia presented b7 \he 

d1f'ficul t,' ot producinc the condition with feeding procedure■ 111 

Ae a result, the literature is seriouel.¥ limited 1n apecific reteraoe, 

to the 1nteraetiona in the eioro•C.Tironment exiltent. between paeture plants 

end the gras~ animal, as the¥ mq be ae,1ociated with bloat. 

1he importance ot such interaotio~s should not be overlooked for bloat in 

grazinc ruminants follows upon the initial act of herbap ingestion, 

It is further associated with puture plants at a particular sta«e of growth 

and development. 

The writer submits '\hat according to the efficieno1 of grasing 1a 

tel'Jll1 of pasture intake, so will be detern11ne4 the amount of herbage entering 

the rumen in 8J1¥ one period of' grazing. 

There is evidence that gas production in the rumen is proportionatel~ 

related to the amount of •food conaumed Cole, Kleiber and Mead. 1942 (51), 

iuhburn and .Birociie 1937 (52). aud that the rate ot .,. formation varies 

with different foode (52), (53). It follows then that thoae differences 

whioh bring to bear o:n the, t.Jp• and amou:a.t of pasture herbace con1·m .. c1 1n 

a gi.Ten ,mit of time, ahould come under exaaination when considering the 

etiology of bloat. 

Meaeure•ent of in situ herb&&• oouumptioa, aeleotiTity ,aud knowledge 

of tood intake regolatoq factors in gazillg animals, are highl.7 oontroTeraial 

fields 8till 1n the earl7 lil'tagea of investigation. 

:Setter known is the etfeot on pastures of the gi-uing animal as a 

fa.otor of induced enviro:mnent, in so far as it influences the social order 

of herbage speoi•• and ther•l>l' partl7 contributes to the 00?1.ditioning of 

its oa diet. 

Whilst an attempt will be made to •xamin., such evidence in those 

f1el4.a as are relevant to this section, the lillitationa set 0¥ the &Taila'bilit.J

of conclusi"t'e experimental data should be borne in mind when conjectural 
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upsets are oonsidere d. 

. 
of as a ic CODlWJU 1948 ( 54) 

in. the ooll~m'tl:n1t 

a.ad it re1:,p111u1 to 1ran.m~~n coa41tio:as. 

an.d quali t,- will ..... ,.,.,.'!!.." to cons idera.bq 

out the l!leuoe of active ,...,., ..... +, .. Oo:al!lequent upem. such ahan.gea will 'bet 

the the 

.Against that baclcgreund pasture will probabl7 infiuellCe the quo.tit

ative level of rwninaat herbage co:asumption in. a given period of grazing 

as it Taries i:a the followi:ag ohara.cterill tics:-

a.) Herbage dene i t1" and length per unit area grased. 

b) Palata'bilit7 of the herbage. 

c) Herbage quan.ti tl' and tn>• per '\l:llit area grazed. 

a) IWU3MHI DENSITY ARD LDG'.lR. -~----------
Seuoal T&ria.t:ioa quu.titative pasture prod.uation is a charact-

eristic of ~~1uu~,~•L' gruslu.d regions. Bew Zeal.ad for -""¥"" .. the 

twe periods of lowest produotioA are durin.g the water and late l!lummer 

meaths. HudsoA et al. 1933 (55), spread. of seasonal p~od:uction being largel7 

determiaei b;y climatic influac••• 

Various pasture plat epeciee howeTer reach their pelilc produotioa 

at different times within the seuonal fluotuations of total production: 

in tura wide quantitatiTe differe:acee occurring between speciea T&r1eties, 

Corkill 1950 {56). A conbinatiou then of conditions conduoiTe to eptillu:a 

crowth, aad herbage plants having a oomparativeq high growth rate ad. 

vegetative 4eTelopment should provide a mioro-enviromum.t havillg herbage 

deasit., favourable to optilrml intake b7 ·the grazing animal., 

This point is best illustrated by an extreme situation referred to 

b7 Du Toit et al. 1940 (57) under free rage conditions ia Seuth Africa. 

These workers cite Pole-lh'ans 1936 (122) describing 4-sert regions where 

pasture plants are widel:- spaced in bare soil g under such conditioas of 
, 

low puture den.sity animals mq starTe., but will survive i:a areu haTi:ag 

a unifora sward even though exceaaivel.J de:f'ioient in. essential mueral 

aad nutrient requirements. 

U.der i:atensive paature ooaditions Johnstone-Wallace 1944 {58) has 
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indicated that vu-iationa in denei v and height ot a pasture probabl,l" 

influence the quantUatiTe level of herbage intake in nursing beet cows<! 

~ie 1a illustr&ted in his data eu:mmarieed in '?able 1€1 

dens:l.t.7 on 

OODatmption. 

Oor.dition of Available herbage lla tim&ted daiq 
herbage .. herbage coneumption 

Gremi ~ Gree 
lb lb 

Dense swu-d 4 - 5 inches 4,500 1,000 150 32 high 
Sward after few d11¥s 2.200 500 90 20 

grasing 

Sward after further 1,100 250 45 10 
period of grazing 

Open award 10 • ·12 5,000 l,200 70 20 
inches high 

!he amount of herbage consumed was determined b,y meaeuring the 

cli!ference between herbage from strips mown immediatel,y prior to grazing 

and similar parallel e'l.ripe mow at in'\erval.e of 1 to 4 dais after gras~g 

commenoed. 'l'he data quoted is therefor• subJect to the limitations of 

the method as well as failure to replicate the experiment. Jobnatone-

1'&1.l&ee further noted that the cows observed showed no inclination to ex

tend their grazing period be7ond 8 hours even when the amount of herbage 

recorded as eonsume.d f ~11 to 45 pounds per d~. 

.L meohanioal factor was conceived in grazing mmagement, and it wu 

submitted that pastures should be 1n a condition ~o permit liTe■took to 

gather the optim\1m amount of fooi within a normal 8 hour period of grazing. 

A.ocord.1ng to toodwai-d 1936 (59) stock were able to gather aaximum. 

amount of herbage when the award wu about 6 inches bip, with a 7ield of 

915 po'llDds of dz7 matter per acree Ooneuap\ion f-'l off when the 

amount of herbage wu leH than ·thia; ad it al.so decreaaed. when '1le 

herba«• wu al.lowed to reach a height of 8-10 inch••• 

Qonc.Ung on the influence ot pasture oo:nditio:ns on the grasing 

behaviour of dail7 aows Hancock 1950 (60) atate1 that it seems clear that 

cows 111W1t and 4o work longer hours ,md.er a4ver1e grazing conditions, 1n 

that the tiae perioda spot in grazing, ruminating. or both, are longer4 
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who the pasture quatit7 ud. qu&liV are optimal .. 

There are iadioatioas then pastve reaches a stage develep-

•••t moat ooaduciv• to b1 &&••~4-G .. It is 

aecessarll.Jr a stace where paatu:re atta1na its aa.xitmm pro4u.ctioa p•totial,. 

7or that reuon, quatitativa pasture production 1n terms of dJ7 aatter 

aTailable for «ra1in,: purposes, xu1as TerJ" little without referece to 

the vegetative state of the herbage, partioularl.7 b. relatioa to ll"O'UJII 

cover. 

:S.th the ....... ,."'""'- ad dosit.7 pastve are probabl7 •f impertaace, 

ill so far as those factors to acceasa~ilit1 for g:raziag., 

b) • .n.11HJW.11Wr,1,1 .P.ALA'lABILITl" - == 
lbmuaat aimala are known. to show pre:f'ereaoe for d.if'fereat t,PH 

of green herba&• ud. f •elder who c1Ten a choice. 

~Tiduoe ef this is te De fouad 1n the work of Schalk: ud .Im.ad.a. 1928 

(61) who weighed food boli collected threu,;h a rwna fistula at the cardia. 

or poiat ef entr, from the oeaophqu iato the bevue rwnuaut stomach,. 

The creater m"ber ud weicht of boli iaceetecl ill a giT& time beiag 

recorded palatable Complete refusal of upalatable 

feeds!! being instaoed b. some cows enrea after being without foeil fer 

24 hours. 

AOcordiac to Stapled.on 1947 (62), ill one ae:ase pala:tabilitT is cl11Ha.rl7 

more importan.t thaa :nutrit1Te Talue, for unless a plaut is eaten abundutlT 

aad with aoaethinc akin to relish, 1ta nutritive Talue is of little &Tail .. 

Stapledon fvther considers that palatability an.d nutritive Talue b. pla:ata 

are b.fluenced proftu411 8¥ the conditions oder which a plant grows, ai 

b.y the actual atap of crowth at which a plut or parts of a plant 18 

eateu. 

It is neceesar, to d1atinguiah between two aspects of palatabilit7,. 

Oae is a stu.dard of appeal euffioieat to hold uimals to the grasing ef 

perhaps a sb.gle species, or a Ter7 11aite4 auaber of species er str&iaa 

of plate for d.qs or weeks oa ead. 

The 0th.er is a stud&rd o! tutb.ess that will attract animals to 

particular plats wha the scope for seleotioa is ccmparatiTel7 w14e. 

~alatabilit7 the is both intriJl.sic ad relative. Pastur• ooaditioae 

caa ••w be readiq cenoeiTet whereb7 palatabiliV influences quutitative 

foed htue levels, owiag to differences b. illtrhtsic palatabiliV batweea 

ocnnponeat eJ>ec1ea of differeat 'Dutu.rea& and aa rala.t:iTl!!I -nAla.ta'hili.t.,r 
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ohangN ei·~h•r within or between putu.Na. as the result of chang•e in 

hei-bage a•v•lopment. 

Numerous factors influence palatabilit3 and theae present extreme difficult.¥ 

for stud¥ with precision and accurac7 1:D. the cue of in situ pasture. 

itaple4an (62) oonaidera the onl.7 s&f• eriterion for pasture palat ... 

bili'tw ie the proportion ot the amcnmt eaten to tha.t actuall.7 offering., 

In this respect he et&tff that it .is almost impossible to cet accurate 

eTiden.oe b7 a:tJ¥ method of aaim:pling. 

Nevertheleu, attemp·ts ha"lf<I bee made to measure palatabili\1'• 

D&viee et al. 1950 (63) in experiments to utermine tha productiviv dt 

differeat paetur• plots grazed bi sheep, aleo gaTe rHults which -thq 

·OOJla-idered indicated relative levels of palatability be\ween putur••111 

Pala.tabilit.¥ wu meuui-ed bJ the mean quantities of uneaten crfl.8s in gras 

P•r square 7a:rd left at the ad of the grazing periods., 

On 11Uproved pasture in which perennial riegraaa I oocltsf' oot, and white 

olover were dominant a. mean quant1t¥ of 70 grams of herbage remained, 

with 184 grams and 165 grams reapeotivei, on manured. and llllmaDUJ'ed permanent 

pastures.. These workers concluded that the eheep :tomd res•eded grass 

more palatable and grazed it more thorougb..11 than permanent pasture .. 

larli&r work which attempts to obtain information on the relative 

palatabil1V of miscellaneous herbage plant specie, ie described 01 

Milton 1938 (64) in Wales. A method of subjective obaervation waa adopte4, 

10 ■ar~s being given to thoee species which were hudeet grased in a 

award b¥ different tT,pH of stock. It wu conai4ered that Of!lrtain epeciee 

were clefini'\el1 palatable to etoak: and thq coincided ver'¥ cloeeJ.T with 

the species mentioned DJ' Oock:qne 1919 (65) in In Z•aland investig&\iona.,, 

Grasses and clovers in their early growth atagea during Spring were fow,.d 

to be most :i;>alatable to free grazing s·toek. 

The relatiTe palatabili t, of the miscellaneous speoies was approximatel.Y 

the eame over diff e:ren t t¥Pes of land. Grasses showed variation chietl.7 

due \o 11tap. and VP• of growth and the preaenos of bw:11. These fiud

ingB being generall¥ 1n aooord. with those of othe1r workers. Beaumont et al. 

1933 (66). D&Tiea 1925 (67) Stapledon and Jones 1927 {68), Stapledon 

and Milton 1932 (69), Sheeley' 1932 (70). 

L~t•r ·work by Milton 1934 (71). using \he same me\ho4 arrived at & 

1nv•a'U.g&\ion of the relative pala\abilitJ of a1mpl• seed.a mixtures in 

with single species plois under sheep grazing. Ii w&1 found 
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that of the grasaea, Tillotlv' toned the baaie of the moat palatable m1xture1 

ai though it wu not the hardeet grazed species among the pure plots. 

!here was an indication that gra~ing was incr•u•~ in unif'ormi t¥ among 

contrasting mia:tures in proportion to the addition of apecies to their 

CODJPOsitioni 9.h~.p on the mixture plots selec~•d mixtures as such rather 

than i.ndi~idual speciea from mixture,. Bed and 1hite clo•er were found to 

be 'more highl.¥ palatable than the grasses, red olover being the most h1ghl7 

palatable. S1Dt1lar eoncluaions were aniTed at b7 'Davies (67) concerning 

the relativel7 hieh palatabilit7 of red and white oloTera. 'l'his worker 

states that on• reason w1J¥ clover maintains a much more uniform palatabilit7 

than tb,e grusea is p.robabl7 that und8r more or lHa constant grazing the,

never produce much st~JJUD¥ gll'Owth. but oontinue all the time to produce a 

relative abW1da:o.Ce of fresh and succulat lea.Tes. 

Oocka,ne 1920 (123) fOUD.d that the pal.a\ab1lit, of White ~loTer 1n 

••• Zealand varies- with the seaaon, most beihg eaten b7 sheep in September. 

Danes (67) concluded "1;&t the ch1~ faoton influencing palatabiliv would 

•••ll to be ~e relative 1ucculeney of the herbage offered 1>¥ azq par\1cular 

apeci•s at arq- particular til\le, this bemg largel~ due to the at~ of 

growth of the plante. 

Shaw and M1lnGD 1942 (72) recog111se the importance of palatabil1t, 

in paeture crops u contributing to maximum food intake fo:r high producing 

con, bttt th97 admit that the etf ect palatable food hu on the lnel of 

food conauption ia not known. Thea• workers uaed the time 11pent gr.-ing 

b7 da117 001r• to u1eH the comparative palatabi11t¥ of green cereal 

pastures. Ml¥ t~d con were uaect, kept fr&m pa.eta.re and stall fed 

during the gruing trial. as it wu aas'1211-4 their behaviour would then 

better refleo\ the tfue palatabili¥ of each plot. 

·• following resul ta wer• obtained:--

ffitHft GJ:azipg Time QJtr 6 4Mt • ~- i of Time. 

Balbo B¥• Pasture 45 52 

Common BJ'• Pasture 21 24 

'!'urlte7 Wheat Pae ture 15 18 

Beno llarle1 Paeture 5 6 

The four plots were laid dom in the same fi•• acre field; all plot, 

••r• stated to be ideal for grazing a•eraging 4--6 inches in height with 
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good s tanda. 

Al.though Bal.bo qe was the longeat this fac'\or 1r• :aot considered 

the meaelll"e of pal.atabilit7, a.a barle7 ranked second in height and appeared 

the most uniformly goocl pasture. It should be noted th.at ·the data were 

procursd over 6 d.qs onq, and can on.17 reter to compa.r&tive pal.atabilit¥ 

a·I; a particular growth stage of the paatu.r•, which are subjeot to wid.e 

va,iation in that re1pect arising from envu-onmental 1Dflwmcea. lurther 

U is an open q,1es·tion aa to how tar the tis• spent grazing b7 an animal 

on a particular plot reflect, the palatabili to}' of the herbage, without 

some indioa.tion of the cospu-a.tiTe grazing aotivit,-, whiah in:!luaic•e the 

proportion of the food ee.ten to that oftering.(61). Bon• 111l••i:,leat th"• 

'110rkera sU8geet a compa.rativel1 hi&h,er palatalailUT for :Balbo Jqe '\o ihat 

of Reno lSarlq. 

lfateon et al. 1933 (73) sug~e1. ,hat palatable foods will increase 

'\he dr;, matter intake of sheep from the eetillat•d optim:wn aTerage f1gnre 

of 2.5 pounds to 3 pound• per 100 pounds live wei,;ht. 

toodm.llJ>. et &1.1937 (74) ~oueider \hat azq attelllJ)ts to measure the 

so called normal appeti,te of sheep at different live-weigh'\e are eseenti&l.17 

ai-bitr&r7 having nc absolute s1gn1fioauoe. The,y state that the ~ppetite 

of arq giTeD individual on a constant diet me,;y var,- ver7 w14•1¥ fnm 

dq to IJ.a¥• Ohanpa in nature of diet, 11 bal,.anoe" ot ration, pal.a.'tabili\7 

and clipetibili ty, and the propor·Uon of coarse er euoculent fodde:i- in a 

ration mq cause abrupt c~s in the appetite of the individual~ 

It would 'be expected then that chazi.gea of tilat nata.re enterinc into 

the aeaaoJlal prod.uotion ot herbage would influence '\he lev•l of qua:D.titatiTe 

intake b;y the grui.Dg anim&l. 

foodaan et al. (74) demon1trat.ed that changes from a diet ot chaffed 

lucerne hq to one of the sae _.,. 1n a long oo:ndUion oocuioned a depression 

of sheep .. ih• average depre1•ion ot 0.42 pound, of dz7 

aatter per dq amounting to 11.,4 p•r cent of the mean da.11,- dq ut,•r 

consumpt.ion., lmpro,r•d h&\r qual1-t, (fed ,m.ohatfe4) in all caeea led to 

1.uc.reaeed. oonauaption. J'uriher work b;>r toodaaa et al«l937 (75) $mplicatae 

increased pa1ata'b1,lit7 values in striking increases in the foo4 oon.s,mption 

of 1heep when chanced from t,Jpical. lllnglish winter fodder rations to spring 

crazing. 

Thq present the following data;----
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( \14.QA\ll:l 1934) 

Mean dail1 OoneU1aption en Graae Mean dail;v Consumption. 
~ & 111 QI W.W W$ 

Sheep lio: 

19-17 1-20 

1. 4.66 5.06 146 3e36 125 

2. 4.66 5.17 137 3.23 120 

a. 4.99 4.92 166 3.70 157 

9. 6.23 6.13 201 4.39 181 

D1geaiion 81.7'£ 80.~ 
co•ff icien·~ 
of organic 
matter of grua. 

The !ood 0oneump\ion of gu:uig sheep was calculated on the 'basis 

of the digestion coefficient of the organic matter in. the herbage. 

'lh.ae workers etate:-- 11 The obserTed increase 1n appe\i\e could not be 

&ttribu,ed to the stimulating 1nfluenoe of beillg 1Jl the open air after a 

period. of indoor confinement, sino• the sheep had bee kept in pen.a on the 

same field throughout the entire duration of ·the win\er feeding trials .. 

Heither could it haTe been. induced b7 the tonic effect of pusi».g euddenl7 

from winter feeding to gruing, for the eheep had beooae well acouatomed 

to the grass having b•en grazing the plo\s for more than 3 weeks l>efore 

the ac,ua1111easureent of appetite was 'begun. It mus'\ be aacz:1bed in 

the writer's opinion to the high pal.atabilit;y of the ioung apring herbage. 

The result, support the contention that :t-.rm .!11:limala 1n general tel14 to 

over eai when first put out to grass in epring ••. , w 

lt was furlh.er found that a depreased dJ7 matter intake ot sheep 

at pasture followed. upon a marked ill.creu• 1:n ateamineu of pa1ture-herbage 

and red\10t1on 1n paetve qualit¥ u the season advanced. Th• influooe of 

thHe factors u the¥ lowered. herbage palatabilit.J were implicated 1D. 

depreaeing h•~ba«e in,ake. 

'?here ia eviden.ce :from Percival 1950 (76) 1n Bew Zeala:ad that seasonal 
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changer, 1n pasture mq influence the dailJ dry ma.tter intake of grazing 

animals. Three methods of measuruient compared. showed a progressive 

increase in dr.y matter intake between August and December corresponding 

with the seasonal inc re as ee in qu.a11. tt v and qual 1 ti of' pas tu.re 111 

( See FIG: 2 PAGB 300 ~ 
~ 

~ auuaption that an inoreaaing dr;f matter in'\ake of grazing an.~ale 

on the same ·pasture 11 rela\ed to an inoreaae 1n herbage pala,abil1t1' 

needs to take into acooun.t th• work o:f' Smuts et al,. 1940 ( 77) 1n South 

Africa. 'fheee workere demonstrated that the average dail¥ weight ot 

sheep inoreaaea or d•creaees according to the protein content of -the pas tu.re 

and th• season of the i•ar• 

The dry m&tter emretion 1n faecea voided appeued to beu no relat-

1onah1p to growth and •eaaonal fluc,_uations 1n the protein con:ten'\ of 

pasture ; in fact the lowes'\ Taluee were attained when the grasing wu 

pre,umabl.y most palatable. These findillgs being 1n oontradistinotion 

to thoee in dai;q cows demonstrated 'b1" PerciTal ('76),. Furtherbg their 

,1nveatigations Smuts et &1.. calculated the dr1' matter consumption of sheep, 

from the daily dry matter of the faec•s and the digestibility of the dr.y 

matter,. On this Qaai■ the7 claim a stroM'relationshij betw•en 4q 

mat. ter cone"QIRJ)tion and U,Te weight of animals ., a. decrease in weight 

r••ul ting in a decrease in dl7 matter oonaumption. 

Using lleibere 1932 (18) equation tor rela~illg d:q matter oonsump~ion 

to boq weipt thef foimd that whU• "h• average dail.7 d:q matter oonaump

tion v~i•s wi\h th9 saason of the 7eaz, an~ oonaequentl1 wtih ~ protein 

contat of the pasture. it is extremal.¥ constant when •xpi-••••4 per tmit 

of weight per¾ power function of the ••icht or square m•tre of bod¥ surfacee 

In the light of this finding thef sta1e:--11 The capaoitJ x·or dz7 matter 

co»eump'\ion then would appear related u 111 the same manner as the basal. 

m•tabolism, to the surface area or¾ power function of the wei&ht. ~is 

woul.4 mean iha\ th.er• 1a :a.o ju.tif1oat1on to a1u11lme that ahe-_p eat propor

tiona\el;y mere per unit of weicb,t of '\he summer graz in,; than of the winter 

grazing. In fact, it appear, as if the weight of \be auu&l is th• 

do:miu&Ullg f&e~l' ud :cot the cond.i'\ion of the gruing. 1 

1rom '\his statement it would follow that the lesding capaoi'q of a «ruing 

a11.illal 1■ regulated. b¥ the ¾ power funot1on of boq weight. . .It, as 

accor41hg to th• •~•rbient quoted , the :a:utritive value of the pasture 
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DRl!"D~i.A ute111ia•s wv•o;.u.u, as 'l"W~'ill~,Pa Gr -~,&~l-

s• 4r'J, "'"' ,r. T ... ,"" OlEiBl!r'WlfDlU 

same ,.._..... "'"''""'""""' ,ralue 

--.. ·•·- wo'Gl d 

~';V-,Ul>!IIIMllllll•¥ 4r'J, ma,~~-·~ u~~£•-- ~A•~~~•~ft ~ftffl-~; of 

iutriuaicall.7 •1u11,u.i.,v::1 as "9µ'•"'•-- , as 

iaOJ'eased palatab111t7. 

ihil!I p-.it.•'ll•"'·i.•A would be 

related where pala:tabilit,- iu this Qase is \iiuit:1;.u.•1st:1• as the a1um4v4 of 

appeal hold.iag aail\lals to saiH pastve postulated. 

v1n that pasture is most palatable 

its earlT stages of develapaat 

'71iiiUlt!IR is f (71), (75). 

~asiaed. is con.cuiie4 hu'bage palata-

b1lit3 as aa 11aP11u!!11 '1"1111,11•~ l'l•t!.111fa111,w plaat allillal 89 tar aa ,1t 

in.flu.ace crwmti11at1Ye nAir:-0111U\T'll!I ca1ur11m:u1u. lfhat there mq :ao 

for uaai:ag sheep and cattle eat proportion.atel.7 aore 

we11h,t u q1~1n mature ta ao sip.ificace 

th8

n<lll li¼HH li.,t'"'l"_, ... q 

OJ:' 'IUl>Jt•nffilN Ul.!:>T,,•IP _ _,.._,._ .lflRJl"'liJl!lunll palata-

( 75L <11>. 

+all,1.l.J.U411,1f!IRII. as IIHlll''l'i>'fl'idli1H• palata'iUi V and n•r'IH!LC-

li 

fl u 

gru••• cleTer sheep 

U.p.m c«.ta t of 'the 

large var1at1e:a 1111s ... """,.. .. - iu 

, - ars1u a.ctec1ra. renl ts a u.w1u,11,. 
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ot i•Yestigators ( 77), ( 75}, ud would. aooouat for the seasonal deprHaion 

ill herba«• coneUllptin in cattle and 1heep (76), (77), {75), aesociated 

with the uoreaaing ligno - eelluloee peroatac• Bukett 1948 (80), 

Patton 1943 {82), (58),aa4 d.epreaaion in protein (77), (80), iu punre 

herbace as it ad:vuoes ·tnar4a ma.writ~. 

It would aot be UJU'eaaoaable to expect that an iuoreastag :fibre con.teat 

of pastve with a caaequeat lewere4 digestibilit1 value wnld depress 

appetite ancl. herbqe iJl'\ake ta gasbc aaiaals wb.Cl the effects •f 11.ature 

herbace •• rummut digestio• are •xamiAe~. 

lel'au and. Juller 1942 (81), haTe indicated that the pr:9aace of lipu u the 

cell wall ot plants mark:ed.1¥ a:f'feota the availab1lit¥ of celluloae for 

di&eatie. The 1ip1f1oat1•• process b herbage plants is oae e! matur

atien, associated alao with a reductioa ill protea con.teat and water soluble 

co•■tituata. lh'a allowug for this reduction ill available nutrients, 

1:t 18 fwad that the oellulese ot material coatauing a low paro•tage of 

lignin, is more read.ii¥ decomposed b;y rwnen digestive pr•o•■•e• thu. ,he 

oelluloae of mature herbac• with a high peroentace of lipin. LO'Un et al. 1948. 

That hi«h].7 li&11ified plant material requires a longer t1:ae for cellulose 

cligeetion ill the rumen of aheep hu bea ahown bT Hotlund et al. 1948 (84). 

Th••• workus caclwled from u Titre ad 1n vi,ro studies 'that the rate of 

oellul••• dic•••ion was markedl1 1nflunoed ~ the diet. The appetite 

for either lucerae or gru, ha, being direct!¥ affected. b¥ the rate of 

cellulose 4igested. Of particular interest iD. thia work was the fact 

that on a basic diet of poor qualit7 grass hq both cellulose diceation 

(83). 

and. appetite were stimulated bj' emall aaounte of .-agar, but markedl7 clepreeeed 

b¥ exoeaeive amount■ • More au.gar beug tolerated if protein. was &ls• given; 

optiaal cellulose dicestion neoeaeitatiDc a balance betweea readily 

available carbob¥drate and protein.. 

In conJ,D.otio~ with iueaiigatioas of the efteot of diet en rumtaal 

cu formatiu. in. 4aiq cows O.cle~ and Kleiber (53), attempt•d to deiermiJle 

if palatabllit¥ -varied iD. different fields of luceme. b in.fluac• of 

maturit¥ on palatabilit7 was a further objective. 'Whilst no conclusive 

results were obtaiaed, thee• workers iD.dicatad that alfalfa 1n.creue4 ill 

palatabilit7 with maturitT. The occm.rru.ce of bloat ill the animals used 

depr•Hed herbage con■"QllPtion so making a true estimate of pal.&'\abilit1 

_,., .... ,wible. 
writer 1uln1t1 extat which rumual clis·te:nsion 
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:f'ollewb.g llllli:Hil..t./111,(:IC is likel,y ....... ,'11',,.v.~-..LUIJ.!~,~~~- ... .L anYnd"'"'"·'"'"'"'' 

and P"Ull>ll' nm,.,.. 

(58) 

..,,.~ with advanoed na:~D~

is 

na:i:-o~un11 low b. lip.h, ..... ,,... .. ,..,... in cell.action 

11~1:f'i•d m,11;u:,ar:J.111U.' selective ... -,-.. ,AM; 1n cattle., 

Tribe 1949 (85), makes a wi'ih a1.1."''•"'· 

,u 11¥ , or • will to 

mer•l.Y m•i1.uu11a reuo11.1:1, 1ological an.d ps;va1lo.1.ogJ.cuu 

u alwqe potentiall,1 "'"'""'?..,,..,. in 

palatab111 v, whilst 

is none l~•s 

b 

a}.. It is certain foods differ in pala:tabilit7 

b),. and lower palatabiliV limits doubtlees exist, 

re1pectivel7 or re:fu.sal food 

Ill 

c),. are bdicatios certaill pastures hatlag differat 

cons ti tue:a t spec iea are pref erred to o the.rs Dder free ,rJ1t1:l,'ft1 

and preference is mwrA•,~ b7 a greater consumption 

preferred 

d).. an .Lr Jl.<OilLL s treagl;y an,i:,,a""'" t di:f'f erences 

in palatabili t;y ru111,:::wa11,n ture herbage species, high 

p&latabilit7 clover apeo1es particularl,y nm1~•n 

Cert&ll Of l»'t'mtil'i!H!tb 

.. aT&ilable means inTestigation, (and subject to 

limitations), su~►VOJrl general observation. that ad 

ii particular]¥ palatable. 

t).. would seu b.creuing lig.i.1:f'1oat1on plant cells 

depresses acoessabilit7 consum.ptio. 

• is reuen believe the level q\t&Utitative 
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The role of herbage denai v, length, and pal&tabili'Q', 1n ao far 

aa th••• tac~Qra influnce oona'Ullp1;ion b;y the gra1ing an1aal, haa been 

indicated. ln turn, th• degree of that intluence ia lik•l¥ to be con-

••quent upon the quant~t1 of herbage aT&ilable for gruing. 

.t.11 of th••• factor, are the ultimate ezpre1Bion of the pasture t1P• ae 

identified with its oone.tituent speoi ... Under 1:a.tenaive grusland 

condi tiona the overall t1P• of herb~ :ma4• &Tailable is largel1 under 

control. Thus the nutritional environment is conditional ,1pon those 

apeoiea selected for a pu~• aeede mixture. !he aimpler that mixture 

' the more nearl¥ will the eward tlP• rep••aent the &Terage vegetative 

character of ite constituents. 

It will be appreciated that in ten2s of quantitl' the Tegeta.tive habi·t 

of diff •rent paa~ure plants epeoiH will ff.1.'1', and at different times 

of the 7ear Oorkill (56). Inter-s:peci:f'io competition 1n a min4 pasture 

m~ &1110 reeult in dominance of the most strong!¥ oompet.itin species 

and the paa. tur• tn,e would be oharacterieed acoordingl.7. 

However, the quantit¥ of herbage that paature •peoies will produce 

rela:llive to each oth•r. or as between particul.N- pasture t¥P•••i• bqond 
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the eaope of thia section. 

The primar;y consideration ia tlut. more general aspects of pasture 

1uu~tt1 and tn>e as th•¥ m9¥ relate to herbage coneumption b1" the animal 

under conditions cond:u.ciTe to bloat. 

Our knowledge 11 eeriouaJ.¥ liilited in respect of the precise pasture con• 

ditiona under which bloat beoomea manifest. and it will remain so until 

detailed field studies are aT&ilable. 

The aasooiation of pastu.re quantitT and t1P• with bloat can be con-

aidered th•retore onq from a circumstantial upeot. That they mq be 

oontributori faolora ia borne out b7 the often reported aeuonal inciclence 

of bloat (24), (13), (16), (19), ita uaooia\ion with lUBh paature herbage 

(45). (46), (41), (42), (35) and with herbage VP• conducive to optillUm 

herbage oonaumptioJl Jaoobsen. 1'epe, and Cannon 1942 (89). 

The quantitative level of herbage available is implicated 1n the 

etiology of bloat bi' Viljoena 1922 {90), who BU€!4t•i• that ·the condition 

a.riaea from too rapid aza.d too large a coneumption of lucerne or kaffir corn. 

lllepe et al.1946 (91), impl1 tb&t the 1y'pe of herbage oon•med ia not of 

auch import as the r&te of ingestion, coupled wiih quantit7 of herbage 

consumed, whilet Scales 1946 (92). states that bloat in oa\tle is oaw,ed 

~ eating too much ioo :fut. 

Detailed obaerT&iions made bj" the writer, illuatrated graphioal'-7 

1n the following section, indicate that the time to onset of bloat in da1Z7 

cattle 1s mcr~ed. u the quantit7 of herbqe aT&ilable becOllles 1•••• 

Similarly. the writer has controlled both the onaet of bloat and it1 degree 

of eeverit)' ·una..r paatiu-e conditions oonchloiTe to optimum intake 1n dai17 

cattle, bi int•rm1ttent pasturing throughoui th• dq. thereb7 restricting 

the quantiil' of' herbage available for cc::meumpt10D. at 8lfl one tiae. The 

pasture condition■ preTailiJI« were conducive to the onset of bloat iJl 

cowa ehortl.¥ after pasturing where f'ree grasing was permitted. 

It will be noted 1:a FIG:10 ~ 21 and 1:a l'lG:13 9¥ 22 in the 

following section that where grasing on a pasture conducive to bloat was 
$('4,!'(/l 

restricted within a certain time limit r bloat did not occur in the {fU-e-'1 

'f1FfST 
example and waa r•dnc~d 1:a the hcond.7 example. It would not be -an-reason• 

able to assume that• reduction 1n th• quantitative lnel of herbage intake 

was effected, relatiTe to those other grazi:ng periods 1n which bloat 

occurred. 
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------------------------·--
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!the are& grazed wu composed of the following species:----

_, _________________________________ _ 

Perennial. lqegrasa 

0ockef'oot 

Goosegrass 

Prau-ie Grass 

Poa .Azm.ua 

White cloTer 

11 

33 

l 

5 

l 

49 

Theae cODdUiona of restriote4 pasturing wve oonduo1.,.. to rapid ~st1on. 

b;y the cowa on reoeivin& the new break of paature, thia behaviour u 

aeuured by bitea per ain.ute, being particularly apparent in the low plan.a 

group. .Aa rapid ingeatioa 1a so widel.1 reported u be1Jlg the charact• 

erittic behaviour aaaociated n,h the onee\ of bloat, (8), (14), (15), (16), 

(42), (45), (46),(90), (92), (120), (121), it would aeem that paatur• 

quantit.1 wu the lim1Ung facto,r 1D. the cues cited. 

pQ>centace of graa• epeo1•• in the first example quoted is of j.ntere,t in 

Tiew of bloa, 1D.o14eno• being g911,eralq aaeoo1at•d with legume 4am1nan.t 

p .. wr••• Bloat hu been previoual7 reported 1D. ••• Zealand in cattle 

grazilag paeturee whioh were mainl.¥ qegrus 1D. 0011posit1on, and atimulated 

to aotiTe growth b1 nitrogenous manuring 11'.qlor 1940 (93). 

The reduction in quanti1yr of herba.ge available for con.at1111ption ie 

the prill&r¥ difference from tree grasing which underlies the s1■tem of 

rationed grazing, recommended as a measure for reducing the incidence of 

bloat, but u 1et to be proTed. (19), (38). 

lf the quan ti v of pa1ture available per unit of area grazed ahould 

be an etiological !actor in bloat. then a high 1D.ci4enoe would be expected 

during the seasonal grand period of herbage growth. 

Tqlor (93) 1n :Rew Zealand reports that the September-October period is 

probabll the moat anxious time in the 7ear for bloat incidence in the :Bq 

of Plent7 region. In the ,um• oountr;y Johnaon 1950 (94), indicates that 

the first outbreak: of bloat in the l'a:t.ranga area occurs with the spring 

!lush ot fl:'UB during mid- An.gust and continues througn September, October, 
( 
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in~ake 

lo,-aber ( 76) • 

available .... 
at pasture 
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in. so far: 

~=~•m,n species, is deaastrated 

a hei-bage 

UlilliliJV!!IL..., grewih, 

palata.1>1• apeaiaa, so 

woui., DD ""-& .. 3. D grasiug 

would. be 

-i;a1.a~ spevA.-. IUilTUC a gu1a111ILl."fll,1i ad 
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per grasd,DC m:ea, 

lenl .u-•···-- in.take, ill 11•aessar:il1' 

seaa i-ri'eatiag 

D.lll."l'UMftl aaal e • 

a.o will criticise 

nare&ll'R 1n.~&11B meu11reallllll te1MU11Qtue • 

as au111a:a~ should 

·nun•• will little a.eed for fa1lve to aolm.owleage 

.un.ter e»;:,umm aon.4:1. tioe .-111W1tn herltage &Tail.able 

w~1 depa.4 oa. the v,egetaU.,re contained 1peaies. 

!luat ia most ofta reported u aocurrin.g un.der / 
condit.ioas 
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of vegetative herbage production and consumption. 

c) Where the qu.antiv of herbage available for ooD.auzption bu been. 

re4ucecl. b¥ RlanagelleD.t facto.re euch as paatur• rationing, or restricted. 

grazing time, there haTe b•m ouea ot a recluc\io:o. in bloat 1noidence 

and severity. 

4) There ia evidence that seasonal peaka exist for the production 

of herbace, which vu, wi\h the vege\atiTe growth of the apeci•• components 

of a putura. 

e) The ••aeonal incidence of bloa'\ 1n lfew Zealand is reported u 

being highest during th-. aontha ot petk pasture production. Coincident 
' 

same "'"''"""'''-" 

To thie s·tage pasture has been coneidered in ao far u ita T&rious 

chai-acteriat1ce are l~ei, to be illportant inter-aoting factors with the 

l'or thia reason an eDmi:nation hu been aa4e ot puture 

herbage dena iv. coupled with length, 1 te palatabili t,', and the tn,e 11114 

quantit,' of paawre available. 

In the mioro-en.Tiroueni erlatent between harba.ge plant■ ad the 

g:rutng animal, the moat impor~ant a1ngl.• consequcoe ot these 1n\eract1oJl8 

1a raeolTed iJ:Lto the amount ot herbace remOTe4 an.d consuaecl b¥ the ania&l 

in a giTen paeturiag time. 

»..iunoe of abaolu1e aignif:t.can.oe is not available to perait a oonclua1•• 

statement that either of th& aforementioned puiure oon41:Uone4 interactio:a• 

inhibit o:r st.imul.ate a particular quantitative level of herbage intake. 

linertheleas such eTidence preaented is convincing int~ 1mpreea1on that 

where optunm cond.itione of herbage palatabilU~ and. qu•zrtiv obtain, 

compatible with the ful.17 efficient mechanical act of inpation,then 

opt111wa herbaae in\ak:e in the normal gruing u.1mal w1ll 1101t likely re1ult. 

Jlext, gu formation in the rumen of the gruing animal is a nonaal. 

biocheaioal reaction coneequ.ent upon the microbial disintegration of the 

herbage oonaumed. Quin 1943 {96). 

Accord.ingl.7 then, under the same puture oondJ.tione.those interactions 

oonditioned b,J the paatui-e which inhibit or atimulate the optia'wl leTel 

of herbace consumed would be •21>•01ed to 1n.direotl¥ inhibit or atimw.ate 
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both ·the optimum rate and volume of ga produced in the rumen of the normal 

graiing animal. 

In ·this connection i't should be borne in mind tha·t there is strong 

evidence to indicate that the quantitative leTe1 of food conaliaed in sheep 

Quin (96). and ca~tl• Cole et al. (51), 'faehburn and Brodie, (52), 11 

propor"ionat•l.¥ r•lated to t.he rate and volume of gu produced. in .the 

rumen o:t the normal etall-1'ed animal"' 

Oole et &1. (51) have deaon■trated that a higher quan·ntative leTel of 

feeling re■ulte in.& greater rate and voluse ot rumen gaa product.ion than 

a lower ln-el of feeding. 

Such being the cue an increasing eructation ot gaa would be neceiaea17 

to prnent the building up of gu preaaure in the rumen. It would be 

exp•cted that the on•et of bloat woJlld be con■eque:nt u:pon a failure of 

eruota:hon to oop• with gaa :formation. 

Should herbage fro• dif:f' erct puturee var,- in 1 ta gu producing potoe7. 

then it would be expected. that diff er•nt rates .and 'Yc>lues of nmtm gas 

would be prod:uced iu a given time. !ollowi:ag the coaaump\ion of ~• same 

amount, of herbage. That thee• oondi'\ions ma,- preT&il ie 1ndioate4. ~ 

• 1 

~um~• t 

' 

with th• full7 e!fioieat mechanical act of illge■tlon. 

& W'-lt&6UU/IJIR 

rumen gaa nr,r:nu:uJ 

t 

On such paetw•■ 
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The time in whioh rUlllen gaa production would reach ib peak would depend 

on eith•r the ra,e or duration ot herbage ingeation,in 10 tar as th••• 

factore dete.rmine ·th• quantiq of herbage 1n\ai:e under tb condit1o:n.a 

aesume4. 

wo\lld oonoeiTabl7 re1ult in the oneet of bloat. 

The rumen gas preasure woul4 determin.• the aeTeriv of the condiUon 

(25), (115), Yhich woul4 T8ZI from aligh\ to aevere bloat, depending on 

how far the qtl&ll\it7 of herbage conaued approaohod the opti:anDl le't'el • 
. 

.An examination will follow of the extent to which iho•• 1».teraction11 

conditioned b7 the grazing animal will b• likel.J to contribute to aaa.te 

bloat. 
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oaua •• 111 

are T&riations 1n the inge1tioa 

act arising troa -•-111\1, ,i;l.'NH,a,g muusige:■fln, impo&ed, 

partioalarl.¥ u tho,e ,,a;ria:tia.11 infl11euoe quaatita·Uye lnel 

of h•r~ace intake. 'lhe implioationa quaatit7 in oon-

trilmting r6'e and. "0.1.1111111:1 nuaa. gu prod.uc1i1e. b.&T8 prniOW11l7 

intimated.. 

4 farther f aotor .u.1111,11111¥ now cons14ere4 is the 

qwllitative lffel pu"1re 

reuon n.a:ru,11...a additic, 4oaina:uce in a 

pai;tve nnnii:.an ....... , ... u. .. ~-u~,, • ..,,. 9Peoie1 Ya.:PY~lfi . .D' in carbohydrate 

!his qual1tat1Te factor a:riaing interaction 

ii .... ,,,....u.s.111111 im1,or1a11,ce. ehon late:r, 

irUnmlates 

!heretore those amblal gaJ,-.:>u ... ,,. ... UVlli!.U.Jl,lij4iUA11JU the 

will w.~,-~,,u. following 

aamner:----

&I 

rmainant 8s influence on putva.cian,01 

MtY1116:ftltM4 V''141M+,W;K :P!:P:te! ♦YY:M: :1:Mi A+ f!:Nt ..-,e,MYffm!t& 4M'ft!:¥ ~~• 

A'li out1et it will a.a 

teehni<i.Ufl is oaila'ble whereb.1' am 

gra11n& animal cam 

lleirertheleas •1u11w"uu (60), uwi.■,1.u.11111,11,a intake 

probabl7 pro,ridee be11t single in4•~ of a a11.11UL1 aniaal 81!1 

to 1 ts 1rt111mHm i '\ s ee119 certain wu.u.•ou a1~sula behaviour 

of an animal. cam help explain ••Qaa.1. 1\a prodr 

w:.rtl1Ye pertoruuo.e. 

41 tho~ there ii a .+.a,~at.,,,.Pa IMlll<IU.4,llli!l: g;ru:u:ii1: behuiou:r 
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ii! 

sti-assad b¥ a number of liWi~al and grassland authol'ities. Sta:pl&do:u (62), 
/ 

Qll.d (101}. Hammond (102), MoMeel:!:an (103). 

t 

of 

t to 

factors in the onee·t of "t>loat .. ,vill considered a-

d) ~•·~S(>na~. a.a example
6 

h expressed 

121 , or graz-

f ir~1 t and 

s t h carried out 

of 

1 

pasturing th&y spent 7 to 7i ho~1rs grazing. 

only du.r mg dqlight frcm 6 a.m. onwards., 

Atkeson et al. 1942 (104) used a limited number of dairT cows QAd 

made their obaervationa only (tu.ring the 12 da;ylight hours. 

·that milking oows on good pastures grazed for a shorter time th&11 cows 

on poor or madium pastures; cir¥ cows and heifers grazed for 7 hours. 

Jobnston,t-Wallacs et Ql. (58) observed 1n dota.il 4 nursing cows 

of a beef breed on four 24 hour periode and concluded that the3 grazed 

on an average for approxima.tely 71 hours. 

Seath and M.iller 1946 (106) investigated the influenae of t-.mpsrature 

on the grazing habits of di~ cows and conoluded that hot waather 

{85 - 86° "I maximUlll) lowered the grazing time bi one hour ooinpared with 

cool weather (72° 1f maximum). Such conditions also altered the ratio 

of d& ,r.raz~ f;rom ia:pproximatel,- l during the cool d~s to ap:proxinatel,1 
nigh~ grasing 1 
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a;o4 Wallu• ... ".,_,, nal!!,aw·-.-,,,.. 6 s•·h 

IIHlthlJ 1n:lie:r,,-ala, 

lu(aa-tsia •••• "''"'~-- ea aa "'·"'""_.F.,. aat 

-••••,a►• -~- WU B.PINlt, 1'!,11, ◄-•11&1!>11 Cl' 7 :h.t111i2'11l in ua.-.·.11..u ... of 

11&1Jtaoc:J.1; 1950 (60), aon .naatl.J atatiea that gifln a treu 

•••- daiq cows _ ..... ,., it io.ec,•ainuey 10 

aa 8,Vllil'&fl[a tor a her, eUe :l.niJ.YitGa\ aimala Nacb. 12 JLH.Hu,-x 

per 

Al!!U.HIVag; (108) t 

( •""-.iMA ..... _ grazing time 

1'1111 rHll~l-An'I •t~W-.if 1101"9 

\etwea a.m. ~.,,.,,. ... .,, f'a:lrJ.¥ constant imder 

all weather _,u..i. tt;r1~u1.g wu aUQued u & ml.l1u1,e uich 

or men w•r• aad. dJl\ta wu •btained 1u 1ix ••ta of 

twma over &'D1>ro:;Q11,a1111J.J1 .,. thl¥ 1n1ien&l.a. 

&T.Uabl• t1-• wu divide.A 4'1,' and night perioda, 85 per 

cat ot \e\al ,r.,:.a.z:uil& wu BP'Pli m 4'1,'light and. 15 per cat 

48.:rk.a••·· wu cows were conditione4 te atop guing 

1100a at'tll" c.\a:rJmeas tel1111 !hi■ habit wu lu:oka, wha the hou■ of da.Y• 

light 'beo•• 10 11hor1 oowa 1a.tiaf7 their 
-p , 

e;pet1tu «u..l."A.E,. pe:rio4, an.d. th.Retore e:d;a,4114 their afternoon ,r.,:.uing 
,\ 

b.,-ond nightf all111 

BauooGk (60.\, conolu4e4 putu• conditions 1naa.c. loD.gll" ,:ruing 

and l"W.liDating times 1n con than oontUtiona are optiBal for quaat1t; 

and qUillit,' of herbac-61 con m-• gra1ing good. putue 1u the ••• 

dq / :ra.1J$.• aeragea 

on a q'Wlm.titatlvel-7 poor pastu• the :ratif beco.-1 7!H 25. 

1U'll weather ( t,aperature F OTC") cauae4 d.iaoomf'ort to the 

OOWI ad WU cona14erea. __ , ..... a break a:f'ternoon li!Ell.lolii;l,IMil: periola 

atud.iea tor ga,aing ac1s1vit,' ■1u1ill!r0 are Ter, limUecl. !ribe (85) 

ceaa;l.411"~4 beha.Ti,ur of one aheep wu representative of a ,r.,:.oup. 

a teri•i Of hour o1nsenat10U O'f'll" & 7ec it WU fmmd that 1818 

ii.Ile 1n aumer wu 1:pent in gruing 1D 7.00 -- 19.00 hour period 

~ 'lil.W~'"""•il!, 'fin.1-, 1tO,itb.1a lor the 19.00,-7.00 hour period the • . • . . r 
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Fig. 3. 

-39.A.-

1•11 I JS7•11 I JS7 

l 8·11·46 
l 

~ l Ill I r•-~m~;r'77r.] 
~ IIU,,,l ,,,,,,J 
~ ~ 7~·3 l 

1118 m ... ....i 0-12-46 

- ill=] j 1H47 

I h L i ~ j:J , s-2-41 

-~---~~J-20·2·47 
---i, 4i6-l 

11 ."'JI·; 110·4·47 ~-J I 
- 18·5·47 

-29·6·47 

7911 I JS79Nl 3S7 

Distribution of Dairy cow grazing behaviour. 
Grazing (black),loafing(white),lying(diagonal lines). 
Note cyclic nature of grazing and longest 
periods after a.m. and p.m. milkin&• 
Cows were dry during the period 29/6/47. 
After Hancock(I09). 
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Baacoek (108) 

bi.tea 
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Fig.4. Shows the distribution of the rate at which 
dairy cows graze(bites per minute).Note that 
the rate was highest immediately after the 
morning and evening milking.i.e.?a.m. and 
5p.m. respectively. 
After Hancock(I09). 
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grazilt.g aot1T11ij, o! eaoh oow was aeuured 'IQ' the :nU111ber of bitea per half 

aiJlw.te at 6 minut• b.tervals over a ens hour peried. !he average number 

of bites per halt miJnlte recorted fer each cow durug the period was as 

i'ollowa g ..... 

T26 

36 

'54 

34 17 

T25 

34 

The grazing aotivit7 of cow T72. although stead¥, appeared to be less 

thu. the other cows in the group, marked eeleot1Te prefereD.ce beiag sb.01111 

for the lenger herbage. JD. examiD.ation of' the cow's zcntth a.t the ead of 

th• period revealed two deformed first iaoisers &md a severel.¥ absee1ae4 

g\2111 the twb. to 'f72 was fond to be similarl¥ ieformecl. 

!here nuld be eveq reuo:a to believe that mder quu.titati"fel,J 

poor pasture oond1t1o:aia the erasing effioien07 of 'f72 m tei·•• •f herbace 

consup\ioa wwld be seriousl.¥ impaired, al theugh to outward app•a.ro.oea 

the grazing activiv did. aot appear abaormal. 

Al'Ul•U&h tile probabil1t¥ that Tariation.1 in grazing d.uratio• ad. 

rate influenoe total intake lnels is cenerall¥ acknowledged, there is ao 

sup~rting exper1~eatal. evidence. '!he prebabili't7 is 1trencthene4 

h&wever 'I>¥· the :f'indhp of Schalk and Jmadon (61), with stall te4 fistulated 

cattle. !beee work•rs remoTed food beli at the cardia as thq were 

projected into the stOIRacll, and weight• were recorded. It was reported 

that a rapid ingestion rate resulted ill a greater weight of food enterug 

the rwnen in a given ti.me thaa. with a slow ingestion rate. 

After a 24-hour fast one cow was evid.911oe4 as ingesti:ag 30 boli 

of luo•m• in the first 5 millut•e, and 19 boli in the auccee4ing 5 miw.tes 

of feeding. !he rate of ingestion was depreased b;v increasing 11u1tiet7 0 

ltllpalatable food, aaci aa increaae in. rwnsn TOlU111e; the latter factor ala• 

reduced the ti.me period of illgeation. 

Te epitomiee then, the grasing actiTitJT of ruminants as aa uiaal• 

conditioned ill.teraction which &8¥ infiuaae the level of fee4 oonaumptio•. 

a) Iamuamt gra111ng et-cldiea ceD.tribute to a fuller 11Jl4ereta41nc of 

in situ. u.illal-pasture 1nteract1oaa, of which gramiJlg activ:l:t,1 

is the prb&r7 b.teractioa condi tiolled l,7 the animal. 

b) !here is ,;e:rteral acreema t that 6½ - 7i houre dail,1 b the &verac• 

4arat1on of grasing activit,- of free grazing oai.tle. Individual. 

aillal u.i herd T&riatioa occurs. 



... ... 
!her• is T.'ll"r,ffD' w.u.i,u.u. indicates u u ·th• 

depend.a · indi vi4:ul.1 v, 
is 

!here is evidence that :la primaril¥ a diurnal aet1T1V 

eattle. 

e} v-,:a.m.ui,g aetiirit¥ fons a i:;rclic pattern throuchout a 24 hour 48¥ 

\Jiu -Yw,.&.a•t,1.c.1a rate hu 'bea eonr in 

4&117 cattle uu~nmcm"G a 11:.4••.a.mil.l' 48¥. 

lU.fferenoes 1n a11.111it,: rate (bites / ) ocov ,iH1!1'1l:!lll'a1111n inii:viclual 

cou pasture. 

h) rate of in claiq cattle is eTid.eaced. as ... ~ .• .,. higb.eat 

• 

at oei1:1ni11uit1: a gr1u1:ag 0701•• 

1) claiq oon is av14eace that rate 

at oe1:m11111,g eycle1 following mil.king. 

J) There ia no a.lnaolute .&.u.•u.v• rate 

ingeation in :n:m1ma.,1s at pu'tare mnuence 

1 .... 1 

k:) There .v1,a.cn20e aiall cattle that period. 

ingeation Tarie1 the ·nigb.t dif:f er•t :rood.I. 

Jl\u:ther,. a rate low rate of reaul ts 

intake greater lesaer weights respeotiTel,1 

the ••• f ooa. • 

The enent to which seleotiTe .m111,·u.llk11■ en:ter into gruing aetb·:l.t7 

is necesaaril7 a con.Jectural upeot of l"\U'liDan.t beh&Tiov at pasture. 

lt ie none the 1 .. s ou which 18 iJlp~t~t. u 11 _,. readil7 be o•oe1ve4 

thai. v~iations OQO'IIJ' '•1••• fm4 ~1;w.:~;1 species lD.. ~• 4e&re• 

of aeleoU.vit¥ an.cl pref e,enc• f o;r pl.;tla aelect•4 whi~ Taria,iona would 

be ez_peoted to in,iuenqe. 'both the. &'Dd. q'UJlliV o:f her'baige intake. 

According to. Stapleclo:,i 1948 th• sheep 1a m.ore refined in it11 

111V a-1.tQi ""~~n•; sheep 1eleoi1 ind1~1d.lull 

pla.ta p41,tchea of pasture boTine 1aeleot• in pa.tohea. 

•suing illt•• ot ) Pftf Kancock (108) auggeata that 1.;he cow 



·-
a:aell 

l•bs m 

aelectio:a 

eur:pl••• 

fed. 1D 

oon.clu4e4 

t 

- -
a speo$41a. 6"•-"""""'6 area. 

.1.u1im11e of the sense of smell 

l•)s deprived. of the •••• of 

illft'll.lfll- lobe,. It WU found th&\ 1d:um d.Ufereat 

or mii;\'urea speed.ea were t•t noZ'IUll ad •••ll•Wicient 

.... 
&. TAJl":I.A._ 

aaell •• 

film•~••• no differenoe ~-t•-•·-

mitiaJ. 

u ~~BB 2 old 

a 1ialtl,W'& herbace aaapl• WU 

oharacted.a~ia _ .. ,-... ,... l.t wu 

to•~ plats a vn1uur 

a plat wu con-

l\81.'D&mt ,ei.ecnu.on ■1M11111m ( 85) 

ansa..1;:a.011ea. in Ji.-···· bf 

grua 

eat & creatw ftilUll'l"illllA ftT.i!l,A'!!"III is Q.91llJl•lll.8J."IIA A:IID.CJDCIC ( 60) 'llo 

001',ribu.te low ,O:,Ulla,r .1,V.l,W,U/IJJI .. 111::nn .. ,r J.D'IEII per 

ia 

OT'llU!:L'ft.111' ( / aiD:) 

oeet11:t 'between ••'• ot twme amt 'b) the 

tiM value 11 a characteristic specific to set 

tWiD.li'J.ii 

latter piece of entenee 11 ope question u it 11 proba)le 

u differenoes 1n digestion ca case 41f:f'erencea 

Ulli◄"""•"',Nl~ £Jra1:m1: time val us even twin a eta h&T• oon.aued 

ot ,1muar q'WID.ti'1" aud quali"7. !h.18 worker diafflllaea 

fOllleqv.enoea of 1eleots.ve g;rui:ng mcJ. oon1id.a:ra ih&t uate:r 

~i~l p-~• oc,nlitiu.a ihe uaaleoii1Te grue:r will o'b•a.m a full food. 
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cows between gr&sse1 cloTers at the ~•x1m• stage of putva growth 

uauall.7 aaac:u,at•d with the spring in .-u1~;;i.•i:4...,"' 

~oimm1on (94). report■ 4&117 cows break-fed pas~• 

oon.ducive bloat :never at ·Um• R"t'J1111t1rn. o1over preferen.oe to 

gaae. In con1.rut Cola et al (25). attribute a red:110111011 in bloat 

incidence . .,Sll,o.ei!lc.v of cattle select co1u1iderable Amr,nn,1:1111 of 

a coar1H sem1;i.J1,f!:.J.Y ,mpalatabls weed ( Pol;rgo:a.um avicu1are !1rat 

grazing en am;m.a.,!Ulli lucerne. inoi4.enoe 

followed a re4uct10A weed indication wu 

of the oow1 8 jp"1111,z;ii.na: ae:tivit,r or extGt to which luoeme was 

consumed. during the grazing period • 

. In the abaence of specific work dealing with the selectiTe habits 

of grazing X'Ulllinct1, writer submits the following tetat1Te augpst-

ioas assuming such habii1 eJd.1t. 

a) Seleot:l:re gra1ing habits 1n so f,a u in!luei:u:se quantit7 

and quali t.1 of harba«e intake will proba'bl.7 be subll,1eot to w14e variation 

depending on pasture conditions .. 

b) !he un.eelecU.ve grazer would be e:q,ected obtain a full herbage 

intake in. a shorter Ua• tbm the seleoU.ve 

o) 'l'b.• degree of seleotion enroiaed will conditioned 

bi" animal :mm111i1e••m pra.ctioea., Where re111tr1ct or d.ela.y grazing11 

seleotiTe behaviour wo,lld pro'luibl¥ 1nhi'b1te4,. 

d) Bloat is most often associated with rapid :l:ageetion or unseleot-

1Te gruing a.ctiTi'tl'. 

e) Under paature md manage11ent oon,U.tion1 conduoiye to bloat it 

would not be imprpbable for the time onset to bloat to be ahorteat for 

the un.,111eotiT11 gruer, accentu:t;ed where oo:ad.Uiiona in. o) obtain. 

91-..... ...------------~~..............,~ 
uitez- ~,u .. u~ is u 

rwauauts -••~--••~•~•J cer,ain is a 41reot 

outcome of a certain quat1tat1Te intake of that ..... ,r:-., .. ,_ oonduo1Te to 

bloat. 

both are ... .,, ... u 4etermi:ne 

the same in (61), it is :aeoessa;cy 

&:mmin.e rate ;ii;",4·,sl!l.i.U¢:; as "'"'"''""''"'""' beha:riov 
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M V,JNJIIUJ.J~ on.set uf 
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on 

deer••• 
oase 1a 

-

in 

area 

aeTe.re111 

iliet.arm 

9 

llroar1U!DlN •i•w of 

in ' ' 

Ti8\t&l
11

wt1i

11

~•1:r0•c1t1cm . an.4 

o:n• eow 18'0:.l"cl.ecl • aairk•db 

6 

a aano••l•r a oa:anula m.11■1~11111,0 

•111•• Hg. 
ti WU .BH'IIFll!lr' 

& ;&"Wll.ull&L J)l'iltlHntt'• 

u aT•rMe o:iazJ.D« 

2 

wu reeord.ecl in 

•J.Jll'1i11F'O~U a:re 

fir11t 

OCQ 

&11 

aows. 

mi.us 

••c••••11¥ iauoate the WU 

COW U40&~-~ -~•• 

: oco• soae did. 7 .r,utu.·a 

ao•• miioatioa till• 

(6) refers oaaet of 11eTffe 

hffd. l hov 001111eno:m11: a 'l!'lla111~1 .... 

perPAi&l qegrua ••1.,,41wu; oloTR. 
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»a.the (24) cites the cue a daii;r heri :restricted to l hoar of grazing 

a 1uutve ooaaeiTe bloat, which bloat occurred w1 thin the hour; 

the operation of a sillilar baa bee obaerYed .... 
ha Zeal.ant herd. ( -'i;lpadix ) 

113 ~ t"MNlril:111 Olll.7 milt'U.t11M1 Of C,l'UUl£ OJ1 8 100. White 

P••iiure as 

daiq 001'8 UutW.U. P•J.'lldltte4 

ma.ic-RJ.n m one oue ill which 

er••• and eve m this time bloat occurred.. 

an11u1r,we1ro report• {Jo) out of heifer• blown., two 

die4 Gil cookstoot and SlOO white 

sward.111 

a half an 

7 d.ai:r,y anillal.1 m approxillateq 

ii ..... ,... Halli, 1945 (116). 

al. (15) Allarica, that fee41:D.~ grab l hO'IU' 'before 

paaturb.g lucen.e induced bloa1i ta • aTcage of l hour 6 mm,. 

for 9 cow• OTer 2 48.,a, as aeapared. tom time 011.sat to bloat flt 

J ,an,.,.... 12 owr the preoe4mg 11 dili'a Aurmg which bloat occurred 

ta ••• ocwa, wi '11.out supp1emata:cy teed on the ••• putve. 

ltva:na 1948 (117) !lll.titi.£:IIM'l!!,1'111111"1 pr04\\C8 bloat h 3 

(2 1 uu •• v- '1Ull"T1D.A!' for 12 

a lil'~tUaULU OloTer paatve,. 

all 

stopped stood 

liatlessl.7 a whil• before searchb.g for rough herbage mich thq 

g;r&le4. 

c...,a.oeaeat pub.g) 

was •n••-'&£1 rapidl..f t 

BZ.UiliWIIIIQ no 

& ..,..,UrJLDIEII of 1112.n:u:&IIIIB (i.,e111 1 attar 

,,... 
u1i1.1.~•u• ••lft~r.u distress qmptGJU, 

heifers wer• 

4UOOllfOrto 

ai.•w pr,etHtG::t..:a,: ilacua1ic on 1eleotiTe gr&aing U 1a inter-

th.at 

t.ailcate 

,liDv.ea. jg.-,-.. ..uK s11lectin3.T ,lra.t thn• 

ci-uing,. 

obsener1 report the onset of bloat in daii;y cattle within 

& 

rar•l.J' bloat 

all.al.fa putur•• 

Oole al. (51 

4epaatvmg (118),. 

Oole 

ia,•r 

00-wori:e:?11,(cited b7 Oo1e et al.,(9) ) 

1 

d.a'lia en 

rnoT&l. con trom 

I 
bloa1d'a.rmg gas foraatic 

I 
I 
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& 1'1lmMIIIJ. l!'IA .. AI' 1'88 .... cow .receiYed pO'GIU\s 

A':raan alfalt&. 8 W&II ,,.:.,r•n alfalfa 

a.m. ha.A aouuaed ., •• '31 au4 a.m. 

lea41Dc rumen ueeJ41m11 part1a+l¥ pl,,..4 ad. at 

•••• 00\I' ... UJ.llllli>ifll!N -.d UD.COIIU-0 

(96) \\IT4-u.11&u• ot iuoreue4 intra,.,rwaiNd 

:,reasve 

Pr111Hunu:•• waa 

1u 

dair,-.oow 1faa 

of 

ILtter a aeal .1.uc,11r11.11. which 

11m1-.aro'I 11a1re.r·altbn,ll!'11 attar c,m:in•:v;r1;a.o1• lucema, 

( <liDIJ,mg,;;i.-z.1 a 4ah7 

--e ••• mint 

whi\e clo'f'er. 

OJ.VB9 S'IUQY': 

bee,••• 

W&II ll'lll1l!OJC'A111!1tl 

3 

... fii-st, 

• 
u.-.va'f reoep::t.aea. ( 25) 

• 

... . fu-et c;rol• to tollqw m:oJ.":D.iD.g 

wnl.4 the du.l"atl• ~•blg the•• putv•• coad.1DJiv• 

to bleat 
·-· n••!llP"ICU.D -

l!!milA'I writ•r 

4'1rai1tn of 

a ORUt•·sa.••.n 1.-,.1 l'>Alll'll'HIMa 1D.11ak•CII 
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Col• al111 (9) dzaw lll,liT.-1&:UiilD re1..-1on be11weon n-•~,--

con 

usocia:ied 

m 

••• 
8, &6V-.U. 81'9 atwlifl ABVWa 

in 

writer 

bloaii. 

' diaperaed ad n,merou report■ 

u1001ate rapid ,ra11inAI" .u.i.u.a.u.-uw 

18 

OJ.J.•WDil? & ca.re 

11ll'Y87 

OOCWB -..""ai:w. 18 .UUD.ICE'.ll 

(14) re1:1:01m1ew1.1 A.l••P.s.u11. llll.DP"I/ IIIAJi.aa.!i,lll .. --e:i access luc•m• 

J,-11.14,R~ •••• ad CCWII more 

that bloat 

1:a fat laabs on lu.cene was av1:,,1,1i.-•u. ravenous 

more allow1Jur: a 

8 

naoept1b:ll1V of lac11atmg aa co.roa:irea 

ar• !!111RCIIID'l1 

as 

~ caw• 1in1.1.u.ua 

u 

are aore 

cows. 

to 

gre&ier 

01 ..... of 

are l'8Por1;e4 m 

cattl•• (87). 

1• 

or 

ia 

·-· &l\"9 '.l'llltY'Wl!IPiUul O.m.dv {)2). 'lhia 

grazing 

asaooiat•• 
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•aliAV& ■•GJ:UU:la.a■ 0& 

,. .. ,,. -.;~11111 ..... ~nraaa aiu-uur ran1a .,.., •• ,fl • 

~,mtk1111r 11"8.t•• op.1.1u.oa u 

--.,.,... 4UJ:'J.1Ml! 8Ga8 WW,ir,lll;;~Q:'11 

m,naran 'I .. 

11 .. ■DD- ~-•~•A d:f'9:fml8.1Jm 

i■ bp11oate4 

" 

11111■~11!1( -

ot ooa41\laa Mu!ar1111m1 
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After topping the herb&lit with a mower 4ur1ng Bovember 1949 paatare 

waa not grasecl "tm.iil 15th JIIA'U&r'Jf, 1950, 1u1rke4 bloat waa reoor4a4 

1n a nua'ber cowa 1hortl7 after putaring dxu-ing prelimtaar,v perio4: 

obeervation. 

ffffflt~9,,,,,i,~ft, 
At ~• ooJlllleceaent of thue studies the award wu 

Ter., den.a• w1 th au a.Terage hsip.t of 4"--6" ; cm. \h• la.at da;, 

the avera«e hei,ht of 1ward waa l - 2 inches. 

Broad. red clover 1:n. the pre-bloom stage waa th• 4ominant herbace 

with a 1trong 1,xpport1Dg gronh of wh1t• clover. 

Of the grasses, perennial eyegus at th• •••ding atage wu 

:i.nterapersed uoag the clover, some cockafoot aud tiaotl:17 bei:ag 

in ev14&ce. Unlese a•i!ULl•.r selective gruing grua 

species was practiae4, clover apeciu formed the 

herbace available 

Paatuz• Bo: 2 • 
• ,t l t ♦ e t t • ♦ • • e e 
••••••• ®! ..... "$. 

1 acre(! 

•e~~-,11:!; Jl&al" \he -··-~"""II!, pu\ure WU 

for holding 'ft'ftill"nft WU frequeatq li!U .... u .. , .. J1.-

I t :waa aot knom ha:t'a baea reaom; the herbage was 

P .. tv• lo: 3. 
41 • • ¥ C. • f t. t e • 6 t- e 
1$. ... 6 •••••••••• 

do11ina»:t1¥ perennial 17egraa1 and olover, spa.rs• 

,c-,:cnmo. oover av,~aiiru,g l - 2 moae111 

Area acru. 

Seed.a sixtve. 

Oertif ied Perennial BJ•cru1 

Certified. 

fimotl:Qr 

lied OloT•r 

White Clover 

LB. 

20 

10 

6 

2 

3 

3 
-:a:rLJ., 
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Sown. Sept .. ber 1948 with 3 cwt ei,perpho■pha,e after beiDg arable 

for 20 7EHU;'l!I"' 

~""'''' 

1 !on p•r acre of gr._4 limestone sewn during th• spring 

of 1949"' 

!hill pasture was a¼ mile d11taa:t from. the milking shed. ad 

was approached by & public road., bl con.a equence 1 t wu 

paatnred. ~ the daiq herd. •1¥ after •oraing milking, to \e 

returned tor the af'tsrneon milking: it wu AOt J)astur•d. at 

aigbt. 

Do.ring JC11UU7 1950 •tte aloTer wu 4ain.aat bl the 

swar4, the vegetation being mavea, ooar1e, and with loose thiu 

runnera comprising moat of the grouad covu. 

Certain areas of the pa4dook were thiokl~ populated with docks 

and moat of the grass species were at a coarse s1ui~ etage of 

tall 

co.re• nll!llraF1L11r• &.1,01;;,w1:1•11 t;,e1,·••ll"s .. -'.I.A areas. 

llecorda were mad• over 15 dq■ in ~e period. 

17/1/50 to 25/2/50. 

were 

l). ::·.: .. =ttlLg .Activiv. 

• • 
3). Deer•• 

4). 

l). ~ff~f.ff?!!~•{• 
•1.••'ff········••.t• 

wa,.an ad counter, aot:'t..i'q,.n 

of Oow X wa, r@!H!IOl'.'C'Ull:l'l a_,..,_ Gf bites :---
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., 

Fig.5. Jersey Cow X, flank below rib level stage. 
Note depression in left lumbar .triangle 
between hook bone and l ast rib. 

Fig.6. Jersey Cow X,at slight bloat stage. 
Note distension in lateral left lumbar 
region and right lateral abdominal region. 
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Pu 5 111mtte1 OD Jaaua.17 17 -- 18. 

Pu l a1D.11te on Jaauar;r 20 -- 21. 

Pa i aum.t• Oil 24 --

Peri :minute on Jrebru&.1'7 2 

on 19 -

Ill 

I 

!he ra,un,•1111t.• 11!{,1,-., •. ~I!; act1v1 v at. t muute 

intervals wu better for aaO\U"at•JJ locat:lD.g oeO\U"renoe 

l"Wll,G motilit,- a,cl•• relatiTe to onaet of bloa,. 

!he c.,clflt• of l"Wll,eD. motilit,- occur a;ppro:ld.llat•l.J at l auuie 

i:nterTals, :lD.c:reubg ta freqa.en.QJ on ,;,:.a11Ag.., 
' . 

!h.v were 4.etecte4 "f'.11uall7 aa4 palpation. 1 t being neceasar, 

to reaort to -.~ta\ion when the boq wall wu ••T•~•ll' d.111r\end.e4. 

thu --~ Ti...:I. a..teciio:o. of nae 110veae:o.t1 Ali"f iaul t. 

fh• oocurren.o• ot l"Wll,Ml au,Teaea:'8 during the time onset to 'bloat 

were :noted.. 

;). D•F.:•• of Bloat. 
1 .unu uuu 

pal.patio• 

fiak 

.h4!Gr~wu e11a~~~~ in 

relation. ihe l.aai ri'b, bo:a• con of 

aL. 
'b) 4n 11&,irgl!ljlQ. UJ1,VG111 ia 

c) .. 

a). 6$) 

Whe:re the flak WU 1,-u.•u. DY•I' lut 

· rib ant lnel. with ihe hook 'bone. 81'.&t,t bloat wu onl,- recorlled 

where gaa could otherwise the •••- wu al,- ooaidered 

w be full. 

'b) • M.uke4 blo•t• ' ········~•t•t (:PI&: ) 

th• was well 418\_...4 aver th• last 
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Fig.7. Jersey Cow X at marked bloat stage. 
Flank taut and strongly distended in left 
lumbar region. 

Fig.8. Jersey Cow X, at severe bloat stage. 
Usually accompanied by frequent urination 
and rapid respiration. 
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ri'b and hook boae. marked. gam n ....... ,,~ .... being ffid.ent. 

4). 

c). 8ffere ( ) 
111 e 61111111 

m4 whol• boCQ' wall wu sffereq 

41•ten4e4, the skh ad. d.1ff'iou1t to depreaa 'b7 palpatien: 

mcreued re•piratioa, , 4e:f'uoatien. md paeral di•treu 

'being eTi4ent. 

~u•t 

qcl,e; 

bloat wa111 recorded ti-ca com11encement of a grazing 

1. b•inc :tu-at g.i.-••-•s after m.oZ'D.ing ad. 

ll'YGing 111lking<II 

were n.oi•4 ill r11latia 

usamea. 

1'&8 

11¼ lallur• 

b). 

1111 

bloat•d. 

4). Deterior&'\ion of 

beha.'riour Oow X 

•111:1•\ial reoor4a, hercl behaYiour, 

of different guinc 

=---
ocov.rrence. 

101••·· 
••••ral the 

'bl.oat 

u n•Pne•• WU Pllaft'l'ad 

f'h••• oon.4Uiona rntrioted. tile aW1ber meuvem.ata a.d 

!ane f ind.inp are 11nmu1.ri1ed. ( Jppa4iz) U4 pre1ented in 

graphical for• 111 .Jiggrea 9 will be 41sauaae4 

llllder the appropiate d.tqa and rela,1011 to th• ino1da1ial data. !his 

disauasion :f'ollowa in the following 

Cl t Cl Cl Ill <II Cl Ill Ill Cl O o 
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GRAZI~G Tl~E -NINVTES. 

PASTURE Wo: 1 JANUARY 19!,Q . 

DEGREE 01 BLOAT A~D STAT~ or FLA~X IN LEPT LUJIBAR 
1'1IA1fGLE OF JERSEY COW I. 

+ttt SEY.ERE BJ.OAT 
++ ♦ lllARXE1> BLOAT 

-+• SLIGHT BLOAT 
♦ FLUX :PULL 
0 FLANX LEVEL WI!H RIB 
- 1 FLANK BELOW RIB LEVEL 

BAT! OF CRAZING ON 
FIRST PAS'l'Vf!IffG AFTER 
MILKI!iQ. 

DAY No: 
a.11 . p . m. 

17 PRE-FED HAY ANO GRAIN 

---- -- - 18 

-ll--X - 20 

- - -----------

I 
O"I 
0 
• 
► • 
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liP1'• 9. P .. uture. :lo~ l. J~111 

..... -... ,.....,.,,,,,_ beh.&viow.- generalll wu 

sh.om tu her4. m·ul:"in,.• fir1t 2 wem ci-uin,; Puture 1. 

On being r•l•as•d fr•• aA--~~ con wd4 gallop towar4s 

pt• ad on 111».tutn,; um•c:U,a1slll,f 00111ece acrH.Te 

lym if some •• •»◄-e. actiTelJ m a -•'"'-""'"'"'"& 

the 111uae b•l1ari.our ;wu evident • soon u a moTe wu aau to open the 

pa4d.ook 

l t app•a:r•ll nr111:u~a:i11.011 W&I for pu ta.re. 

Dq hTAber. 17 111 a.a. 

ObJect. acti.iri117 •:f fae41ng 9 lb11 

l11CH'Jl8 K li'b prior 

tc "Dlll!lllll.lll:11':J:.:ll.li!'~ 

Oow releue4 :froa •Uld.ng 7 a,m. 

Pu ived... 

CODS t:'IWCSG~9 biting 

m.a:rz11a. bloat., 

iumtn. 
Moyeaata., fer• stroncl.¥ eviden.t betwee slight ad IUUited bloat. 

Depuiived. 9,.15 a.a. 

D..,- liuaber. 18. P••• 

ObJect., 

Putvecl. 

Gramuc. 

!o inve,·Uca,1'1• nawe of p-amin& actiTit, witlum.t 

1uppl•enta:t7 f••41:n& prior 'tio puturing. 

6,. 45 P••• imeUa.tell af \er llilll:ing. 

llat• vu ezcesaiv•. brok:a cml.7 DJ' oecuicmal short 

walJdag, a4. 11.1':l.'Dlt;~ 

Bo-~-~--~ wu select 

llructatum.,. .i.v,..,a-"'-" recoru4 a1'!tia1le8 ci-uing.,. 

11:mle:a 
slight u.d aan:94 bleat. 

Depastured. 7.43 p.m. TOl1U1ta:r11,. an.a 
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1'bJ,c1. •••• bloat 'nadtit•· unr._.,riote 

Pae'NJ', lkb.ir.• 

oted , 

---c-. it teil t1.-¥ ,~· tea a.ftv oas 

n.~at'l~•~ 'tw 8i8cul. tat1on.. were no1q. et#>Jic, and 

' frtquen.t 28 rnmutu att•:r ir&zbg commerioe 

•»••4ie l'\Dla .,. •• u : a.,eo,.a. 

Ti'tulJ.¥ 30 ~~t•• attv the on••• of alight bloat 

4v iJ.oat eonattiv.f• 

Depae~. 1.12.p.m. ~tw o-ui:Ag had TOltintarU7 o• .. -"• 

Diacu,slou. 

1, will ,9,ed. ihd ' th•· itborteat time m,et •lf.&lit 

))lo•t 1111-..t.. ••iac .r•w • J.1 • npp1--IU'¥'. 

p.-rtor 
1' !he 1bor,e,-t ,u. ·a••• to. IIIAl'k4tel , u.d. , ••Tve 'bloa, oocnvrecl 

•., ~ .• •. 1 . . 

cm: 1>at 101 18 ••• 

ot cru1ac. 

inc raw na hlgl'lfft ~ the _ttrat 20 a1mltea 

• of bloat oceti.r'i••cl J>a, lo: 2Q wha the 

c1Uat1o• ot cr•11lc •• l t. ae•,r• 61atre1a •~Pto••• hlgb ~iratia 

ra-.. croa.wc, i'e nt.cteat. .It 'ie :to \;e 

noted '1lat oubc eont~4--.... • . when atronc 4~\~aioa -. w14at. 
• 

llmtD IIOff .. ,, 'ftN la ~ -•tll after the OILlet ot blM\e .. ··- .. .. -

• • • • • • • • • • • • • • • • • • 

. 
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26 
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Pastured. 

Grazing .. 

lntota.tion. 

lmmen 
MoTaats. 

Depu tu.red. 

... 63 .. 

5.44 P .. K. hm•4iatell' after ailldng., 

wu broke 'b.7- walking; selectiTe behaviour ad 

brenin& of 11'•• ••8' head.a a:pparat, inolucl.tag 

some browsing ot the bcinmda3.7 hedge. 

Bate of tairl.7 :regular throughout • 

Boted occuionall7 wha browsing. 

Regular an.4 ,rigorous .. 

6 .. 53 P.M. al.tho~ 'browsing slowl.1 rem,red. 

'.Disous1ioa. -
Gra111ing rate 11114. iiae on••" to slight bloat w•r• similar 

for Da,11 21, 24, au4 25. 

Where 4Fasing time was reetrioted on D9¥ 21 bloat occurred but 

marked bloat wu not reoord.84; thia degree wu reached howeTer at 

611157 P,.14 .. after dal)uturmg, approximatel7 10 m.inutes later thaa marked 

bloat oa DI!¥ 25. 

bducinie the gruiaie time on Puwre l .. and eztacl.tag the total 

guing time •• a non-bloat-pro•,oldnc Pasture 2., del9¥ed the U.me onaet 

aarktd bloat u compared to a ahorter total gasinie time o:a Pasture 1. 

!he AUhg time WU 1ihe .... for l)l\l' 25 ad Dq 20. ( JIIG: 9 .. ) 

A faater g--sing rate o:a Dq 20 was usoo:La:ted with a shor'ier time 

onset to bloat a4 a J.liore ••,,.r• coaditia. 

lip.re 11. P•ture lo: 1. J,a:a'!U\17. 

»_,, lfwlier 26 .A.M. 

Object • 

.Puwr•cL. 

0-.:ruin&. 

To compare the till• ons•t a:n.4 4•11'•• of bloa.t 

conaequa.t upon a low ad. hip gruing rate 1nd.uc•4 

b7 pre-4Fuing 11114. st&rTinC reapectiTel7. 

7.15 a.•• immaiiatel.7 after milking, oa Puiure 2. 

Stead¥ b■iiwea 7.30 a.a. ad 8.30 a.me 

.?~~!~u ~ ~t~t!'1,,~.,?~t'ff,J• 
Grasing. cuual, broke b7 walkmg ad 'browsing long 

•••d hea4s graas. 

lntotatia. freqwmt. 
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00'ml•Jl0•4 a\ a..m. flank b•inc below ri~. 

WU ~?nk•• b7 walkiDg and ••leo\1•• 

Occurred. 

fer• regular 

repeat. »._, 18. 

1. 38 a.•. uaetateq 

Ste&4¥ ref;\tlar, 

07cle. 

"' 

GratiAC• 0eue4 9.29 flank b•in« sl1&hU7 blon. Cow I roained 

l U l'(Hle 

... -at ..... 
11.2 

001111eD.oe ~'U'~~•Wii•• 
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NA7 F. OF GRAZlNG 0~ 
PIRST PAS7URl1'G APT ER 
Ii! ll,1(11'G. 

DAY 1'o: 
a .m. p.11. 

JAN: 

GRAZING 
CYCLE No:2 

18 • BETWEEN CYCLE RES'r.1hTA5•in. 

- - - - - 2 4 - BETWEEN CT CLE REST . 2hr J2m1 n. 
FEB: 

-'I,--)( 2 - !?lb.CUT GREEN LUCERffi 
PRE•PED FlRST GMAZIJG CYC~E 
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7.10 A. 

I 

9 

5 

1 

• 00 • 

a.11. . .. 

P••• 

rec0Te17 'bloat, 

luoern• approxillatel.7 

17 lbs lucem• 001,u11\llaRH1. .. 

II 

en.eta-ion. 

•~oa, still marked.. tlipii.-, rel1•••4. 

3 

r1'b lnel. 

w•r• •• ,. .•. "_"" .... 

en.ct at ion 
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»It¥ IWDber. 23. P.M. .... ,.. . ...... 
ObJeo\. To repeat Deir 21. 

Ber4 had been pr .. puw.red. for 35 min11.t•• prior w 

milking oa bejJ af\erauh P .. •ur• lo; 4, wbioh ~.,. 

c.ra1e4 ac'\1T•1¥. The her'bace wu freeh and 2 • 3 1:Aohea 

hip. St&le 'brnera• graa.a were 4epoa1t.e4 oa the 

X 

u 

Pu"tued. 

on 

volun.tar1]¥"' 

l•tt 4•"'- swollen, bo\h 

••••r•l.J :utifemaaaa ev14ct. 

aou14erabl.¥ rec:luo11fL ru11ll:·ea11'1i!!1 wu an ay111iza.11l'li!!I 

m 9, wu now a:-r1111r11Ull'M l -- 3 inches 

eo11•4. 

oon:timie4 

Belat1ve i 9 "'•IP!lillli ... _.... was mair.11u1111.i1.111a. 

• loncer with an ll.l!'U'!!PIIHUI ouet 

effer1'tJ bloat. bloat 

movemats were h .wii'IA~,w onaet 

. "' "' "' . . . . . "' . "' . "' . . 
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ii., ~ Ht MARKED J!LOAT 
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PASTORE ffo:1 FEBRUARY 1950. 

RATE OF GRAZING ON 
FIRST PASTURING AFTER 
MILKING. 

DAY lfo: 
s.m. p.m. 

24.PRB-FED GRAIN 

--- - - - 25 

90 100 

fJ 
\ 

• 
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11gure 14. Puture lo& 1. Yebrua17. 
•1a,:,i1 All • I A 4 .. --.- 4 I n••-
111411 I di II -•• ■■ I ...... 

Object. 

Gru•4• 

To repea, :Ott¥ 21. 6 lbs o! brnere' gra1D1 fed at 

1111.klnc. Herbace wu Tei,r ahor\, an4 r•d clover tenie4 

\he 1N.llt of epec1•• available. 

6.40 P.M. 1mme4iatel7 after milkiag. 

la broken auner, walkizac, d.riDkiD«, and ur1aat1ag 1D 

firat 10 minute period. llate of l!tl'Uin.g 1ncreue4 

towards a.4 of period. 

Jlruotation. lot reaor4e4. 

o.,cle 

Oow I 11 bloe, diateaion ...... '"""'""-

lumber. 

ObJeot. !o rep•at Dq 21. 

:Prior to milking con wu-• gra1ing Pasture 2. the 

herbage of which had freaheed. considerabl.¥. Oow X 

ancl others came 1J:l to milkhtg 1howinc full sign.a ad 

gu could be p&lp\a4.1n the !lank. 

Beleued from mil.king 7.10., .A.M .. 

Paature4. 8.10 .A.M. 

Gra1e4. At exoeaa1Te rate - b•ing ma1ntained without break. 

llb:1:u,tau.on. lot n.ote4. 

lame 
K0Te1aen·ts,. .A.t 9.17 a..m. were Ter;y rapid and stronc-• inoreuinc 

1n I tr.nc"h as 419 ten, ion iuoreuod.* 

Depa1nre4. 9. 23. a.•• ha.Ting TOlUJlt&ril.¥ oeaaed grad.ug. 

Diacuaeio:a. 

was 

largelJ, leaf¥ ~•4 The Paa1urecl continued. to be bloat•potat. 

RelatiTe to lice: 9 and 10. a higur g;ruing rate was maJntaiaed for a 

longer Ume, with au iD.creued time onset to bloat and recluoed s«eriQ'. 

; 
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~ 400 
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"' 300 

t> 
"" '" < 
p:; 

OF FLAl'fJ( IN LEFT Ll/NllAR 
TRIA~GLE OF JERSEY COW X. 

++++ SEVERE BLOAT 
~♦+ MARXEP BLOAT 
++ SLIGHT BLOAT 
+ FLANK FULL 
0 FLANX- LETEL WITH RIB 
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10 20 30 40 
GHAZlNG TIME. MINUTES. 

PASTURE Jo:3 FEBIIUARY 1950 . 

RATE OF GRAZING OM 
FlRST PASTURING APTEB 
MILJtI NC . 

DAY -
a. Jr! . p. ll . 

19 

G.RAZIJIG 
CYCLE 1'0, 1 

21 

-x-" 24 

- PASTUR1Nd DRLAY~D )hrs . AF TER 
HOD • 
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• 
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wer• r.-oeate4 

.. • (II .. "' .. "' .. .. .. . .. 

Objeot. find it diff•r•o•• m aotiTit7 a:n4 

Pastured. 

Grased. 

lruotation. 

ObJeot. 

Pemiel.. 

Paetured. 

MoT•mat•• 

liwnber .. 

Object. 

Putur•4• 

coarsa 

of 

Q¥olea. 

bi 

6 

10.5 

:rat• 

,il..,.,.,i,-_ b7 

lra:i 

rep••t 

7 .. 55 

oroK:an 

due 'to 

'·"'' U-1 • 

l 3111 

t slower,brokc 

of 

1. 

••r• 

NI\C 

t 

19 av.'l!~-,11 to mcreu• 

at 

diaintereat in herb-.:•• 

qclea lad 

reetleeanea1, 

fliH, 
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PA STURE No:J FEBRUARY 19~0. 

RATE Of C.RAZING ON 
f!RST PA STUN!NG APTER 
~11 tli IN<i . 

DAY Ho: 
a.in. p . 11 . 

19 

GRAZING 
CYCLE Ho:2 
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in 3 fre1h•ned in 

coar••• · 

• rR1:nu~nlli Jl'l:"£:114l!Ji!lel1 w,,,.,,.,~,.<:l>llll t ocourr•d 

l'a:alt, seed.ed gn.es apeoie■ acl dooka. 

period of obauvation.. 

lo bl oai was reoor4.•4 in. the 

A m&JC-1:f.1,0. 1111r1m1n1 ia aativ:l t¥ was a:rn·1ar,an.1: 

......... _ 011 J 

aad 1 re1peotiTel1. ftle aame of d.1fterG11Ct1 18 

on aa4 l ... .,. ........ ,."''"" 

l are OOJIDll!.1"•1l .. 

............................... 
Illustrates the time recoT•17 fro• marke4 

bloai induc•d. b7 fetdine 17 lbs ot freeh er•• luc•n•• 

It it ot intere1t to note that ai the same ti•• together with Cow X, the 

same time onset (64 ainutee) ad d•cr•• of bloat was 1·eeorded. for one 

other lactatb4 aniaal, Cow I, whioh coaawned ll lbs of luoenu1111 

!l'hi1 obavvaiion was rap•ata4 on 8/2/50 1'hezi Ter;J wet tre1h er•• 
luoerne out fr• ih• ••• pa4d.ook wu tea. to the••• two uiaal•• 

Cow X beoaae blown in. 2 how-a atter 0011auainc 18 lb• of lucen.e, whil1t 

16 lb1 Gf luoeme faile4 to cau,e bloat 1n Cow I. 

were ., .. L!DWJLn• in:-

wu cut from Paah.r• l. aad iameUateJ.¥ feel \o Cow X whioh beoae ■uic•41¥ 

blon in 90 1111Jm.te1 after can1'Ullling 24 lbs of herbace. 

Cow Y wu :t•4 1imilar1¥ atter being penned 61 houri, ad 'beoue elightl1 

blon 1n 60 111nut91 after OOD.IUiDg 30 lbm cf herb.,-. 

Thia obeerTation waa repeated on 1/2/50 when Oon X a:nd I 

o=.eumed 17 lbe and 18 lb1 reapeeU.Yel7 of fre1h greea herbap troa 

Paeture 1, but bloat was not r•oord.e4. 
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Aauaber et i•tereatiac aad provecatiTe fea"1ree arise fr•• thie 

•tu.cl¥. d.etail1 et which are ia the appeadix. 

a). A bleat auaoepiibl• lac~&tiac J'erae,;v oew wu ua-4 t•r e\u4iee 

rela\iac te cratiac actiT1\y, aad bl•at :iacid.eace. 

b)., OYer 12 d.a¥a o. which bleat oocurre4 •• the aaae puture, \he 

&Terace ti•• ••••t ,. bleat••• 48 siautea. 

c)" The averace rate ef cruu.c (bitee/au:) wu 50. 1a the first 

40 aiaute, •f puwrtac. 

d). !he &Terace cruuc tiae was 69t abuiea. 

e). lluaea aeveaeata were nideai durb.g the aset ef bleat aa4 were 

recorded whea eeTerel7 bl.en, 30 auutet alter the ••••t •f tu 

ooad1t1••• 

t),. iuaea ••veaata taded te iacr•aa• :ill Ticeur u 4isteae1• iao.reue4, 

beiJlc rare}¥ detect.eel at the hei&ht ef cliatae1•• 

g). Geaeral.11, uader 11111:tlar paahre coadUi•e ad iJI the aba•c• ef 

•uppl•ea\aq fee411lc, the ah•rteat t1•• aaet t• bl••• \ea4e4 t• 

be uaeciated. wi\h ~• hiche•t crasiac rate. 

h). Snere,t oead.1Ueaa •f bleat ebtaiaed where a hich Cl"&siag rate 

wu coabiaed with the l•a«e•t crasi•c tille. 

1). • r•atriote4 «ruiac ti•• ... useoiated. wUh a reduoe4 se'f'ttrit.' 

of blea,. 

J). OYer all el>■erYa\in.1 ~• ouace ti.a• eaaet te aarke4 bleat wu 

Oae case is eT14ece4 where time eaeet t. aarked 

bleat waa apprex1aatet¥ 70 - 75 auu\ee, tU..d (ecovetfy 7o - 7Sb.U1uks. 

k) 4 !here waa a iifferaoe la t1ae •e•t Md iaoideaoe et bleat bet••• 

pu"1re1 ce•c•111tat with a difte:rao• bl guiJl« activiv • 

. 

'fo 11U1111Arise thea the crasiag aoti-.1t)i ef rtt11baats 

ad the easet ef acute bleat. 

a). Where her~ace oea41tieaa al"S oeaduc1Te t• acute bleat ita iaoidnce 

ie widelJ reper,ed.u ecourri.ac aet lee■ thD 30 aiaute■ after 

c••no1ac te erase, ud •••t ettea wUhia li heura ef pa.aw.rue. 

Bl.eat aoidace 1a eftea uaeoiated with leacer peried.a et paatur1ac. 
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for da,iry cows. 
After Hancock(I09). 
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werkers, the eptiJnUJn feraa.ti011 ef rumea gas in. the miJllllUIR t;bae uterval 

after feediJt.& mq oeaceivabl~ exceed the g.s rameved by aructatie•, 

ud acreased gas pressures a the rumen would be expected to f'ell•w. 

These ceaditieas are most likeli t• ebta1n. ill the mcnthe ef lewest 

grasuc time which o.,ineide with these of i.n.o.1·es.si!lg pasture ooasuapti•• 

(76), the peak ef pasture preductiea (55), (95). sad the sease~al 

i•cideace •f bleat. (19), (93), (94). 

I. 11. I. lt 

the». fer behavieur the rumiaaat as it 'fAS3 iD.flueace 

feed ceasU11ptiea. tnre b.teractieas have beea c••sid-

ered which ••st probabl1 ~~i.,aA-~ qu.aatitative level ef herbage iatake. 

ef ~m,a~••~ doubted particul&rl¥ where pasture 

cenditios are 0oaducive te bleat. c••priaes the qua l.itative f acters 

in. pasture ceaducive t. bleat remaiD.s a Ull.lieldin.~ prealea. 

Hewever, &11 eulier utiI1atiea was ,;iven. tha.t the craai:ag a:ai:aal m.q ce:aditia 

the adividual level ef its en.viroJUllea~ 'b¥ ill:tlueacuc the sec1al order ef 

the species c•mponeats ef a pasture. 

A sufficieat weight ef ovideace exists t• give reaw~•• fer believuc that 

bl•at hcidace is highest a all lecume er legwae dem.mated pastures. 

We lalew that the eTiren.aeat in.duced ey the gazug a:a1aal is :f aveurable 

to the growth ha.bit of th•ee lef;lllle species ••st widell used in. uteasive 

M..~l~.L~Utn practice. aeoese&r¥ te ver~ briefl.7 exaab.e 

th•s• utera.ctie:as c•:aditi•aed b¥ the &111-al which ill.t'luace the species 

oeap•eit1•• of a pasture a:ad therebJ the qua.lit~ •f herbace available fer 

c••au:apti••• 

I c. TU GRAZING BIJl,{lN.ABTS IDLUlfflCE ON PASTUR!ll COMPOSITIC!f. - ---
Withia pastures ceap•sed ef ••re thaa e:ae herbace species. a ceastat 

state of uter specific CeJrJ?etiti•• exists (132). with the result that a 

ver¥ uastallle ad d¥•aaic celUl.'llJl.ity prevails. (54). 

Of the three fuada:11atals, seil, climate, ad aaiaal,which ce•stitute enviroa

meat, the twe latter are the ••st variable ad weuld be expected te have 

greatest iate~lq upea the pasture plat ceamuait,r. It will 
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cr••th• wh• herbac• was quiokl.¥ r•eTed. b¥ cruillc, crus apeoiea ••r• 

erased veq cl•••• ad aubaequeat ecGUJ'race ef olhatic oeadUi•• 

taTeur&ble t• herbace grnih reeulted. ta the 4u1aaace et rapid.q crewiac 

oleTv • w1 ~ a ce:aoea1'aa t hi&!t bl•at iaoicleaoe. 

Sillilar cn4Ui ... wh•r• gradac hfluaoed the 4ea1aaoe ef leg,ae 1peciea 

••r• implicated b. cew f atal1 tie• tr• bleat r•perted i:I. llnclad. 'D¥" 

lergu.s••• ( 114). 

.rua the muaer h wh1oh the pasia.g aaiaal iafiu•oH the b•laioal. 

c•ap•a1t1•• et the sward, there •erc•a ce•d reuea t•r oenaid.eruc the 

acz-•••io appnaah te the bleat prebl... Yer if thve 1a ~ °De feuad 

val.id bu1a ter uaeoia:Ull,t hich 'blea, 1ac1ct.eaoe wiih ea■atiall.¥ lepae 

d.eaiaaat paetur•. thea 'beth g:ruiJac aaa.agenat ad ceaaequeat paatv• 

oeapeeitin nat et ••o•aeit.}' deae.rve prier o•:aaid.erati• i:a ff•lviag 

prevai1 ..... aeuwes. 

Te 8Ullllarila ihe ceneral. etfeoit et the grasuc aaillal u a tao\tr 

•t .iaducad. paahre eaT1l'U1Ha1:---

a). '?he craai:ac •1.aal stHIIC1¥ illtlueaaea the eooial enter ef 

apeciee 1a a puwre. the •:neat et that illtlueaoe beiac 

su\Jeot te the de,ree et «rad11g 1Jlteaaiv impeaed. a4 

oeaplent,y ef the aixtul"e. 

'b}. a iaor•aab.c degee et g;ruiJIC 1at .. ait¥ capatible with 

"Hptati'ff cr••th ceerall,- taffure the l•cma• 1peoiea 1a a 

pas~•• 

c}. ..A. IIUllbV et reper'\e illplioate the hteatiV ef gr&liJIC aa 

beiJI« a aocea1a.z7 tacter te bleat inci4uoe h eo tar as lh• 

4.•cr•• •f cradJtg enoeurac•• l•«uae deaaaace. 

lt ie aet wir•aeeaul• te uaeciate apeoitio qualiiatiTe factere with 

par\iwlar he.rbace epeoiee, In *1- •••t \he abeve 1u111u117 b.clioa\ea 

~t the crubc aaiaal ie a faote.r •f 1Jlieract1a. vital.1.,J affeotiac 

\he qual1'-.1 ef a paature. 

--~ .. -· 
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OOROLL~I. 

Oaee paature baa bea ■ad.e available f.,,- the animal u. epti!l'Wll C01l8'1111pU.e11 

et herlaac- ill a ciTO. paeturi.Jlc 'U.11.e ilJ pr1ur11¥ depeJtd.et ea the effioiat 

aecbanioal fuaotieabc et the iapaU.n act. 

Th• meaner •f tunctiea ad va:riatt.en.e in psrt'eraa:rioe of 1Aceat1n. will 

drc:tbtleea 1Jl.f'luenoe the quantitj ot herbace intake 1n &JI¥ •n• time. 

fhie hae aeoe■e1iate4. a full c•••1derati.• ot •oraal crasug act1Yi'Q'. an.d 

the varia\1e•a ooourriJ&c dail.¥. eeaeeal.1¥, ad ae a reeul t •f aeleoiiTo 

'Ii 

IIUJler u. 1rhich bleat bee•••• uaife•i 1a gruuc l'Ulliaaata. 

!here ie evidenc• whiah atfer4e •••• aredeace fer th• c••ral e\ate

uat that free pasturia« oat\l.e gra11e ea an a'Nrace 6 • 7 heUl'a 4a1l¥ wUh 

a raace whioh mq enead. te 10 heur1. 

!he nature ef thia grasu.c ueumea & qclic patten. ter l"t21lho.ta cto.r1:ag 

a 24 heur a., Bat ef the qolee beiag d.ietribu:ted ~•uf;tum, the dqli&bt 

heure. A eoaure 

beiag high.Ht f•r daiq oaitl• i.D. the 0¥Cle1 fellnug_ aUklag. 

1-t fell•n that where puwr•• gad.11.g maa•JJ•at, a:ad cliaate are ••t 
1ubJeo, to wide variati••• & certaia leffl et herbac• 0111st111ptiea wn.14 be 

expeete4 to •aaur at tairlT well detiae4 peried• ef the clai'. 

Bew \here 1s reliable evidelaoe that lnge1,1a time aad rate are oleeel.7 

aaaoo1ated with toocl quaaUt: CReuated. 

J'ur\her, \hat a increae4 ia\ake ot the 88118 feod fellen aa iacreued 

ta«ee ti• ra;\e. 

la the light ot \hat experi.11.atal ev14ao• ud un.der ~e &8118 pu'\uriac 

cea41 tioaa, l. t nuld reaaen.abl.J N expec\ed that \ha lup1 t qua \1 v et 

her'bace nul.4 be ceau■ecl durillc ~••e o..ral•• 1'hc gruiDc Uae and ra\e 

are hicb-•• t. The ·rel•• aad rate of rumiaal ca■ proclueed acoercU.•c 

to exper11la'\ {51) • (52), weuld 1acreaee to J'•aoh a peak tolle,riag each 

graziag ~cl•• ( See 11&1 :17~L192 ) aad be le,rered 'b7 eruotati .. whUet 

reatiac betw•• qol••• (51). 

f elue ad rate of nminal cae preduct1ea 'b•illg preperU.eaal. ta feod. 

ceaauaed ( 51) • ( 52) , ( 96) , eptiaal leTele weuld r•u••a'bl.J be i-eached 

when grad.~ till• and rate ••r• h1gheet, which tar dai17 cattle weu14 

oo1ac14.e with tho8e first gruiJac 07ole1 tellewug ailkhg. 

At the same tiae a CaJ:l"¥ ever et a certaia fltlUlle et ruaea ,- tres •• 
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Cl'Cle ·t• the aex~ owl.4 well be cuce1ve4. ( See lip n?2-212) ud 

max1raal volume of ruaen .pa rela'U.ve t• the same cra•mc c•d.1t1011 m:q 

wll be :reached follewug eruug o.,clea aultaequu.t 11• the :firat. attar 

ail.ld.ag. 'fhe 11axillal velue et :rmen CM pNba'blJ beiag 1:aflua.oe4 bf 

the trequano,- a:ad ex-tat of e:ruotaU.c bl the betwea 07ole rest peried. 

rumen 

oaour 

t durm,; or a:t ad 

'"1.u11.1,111,u. where 

wauld 

well 

which the 1a inter-
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Fig.I6. Stomach of sheep. Left view. 
From specimen hardened in situ. 
The reticulum is somewhat contracted. 
After Sisson(234). 

,.., 

Fig.I?. Stomach of sheep.Right view. 
From specimen hardened in situ. 
Dotted line indicates position 
of spleen. After Sisson(234) 

R,t,r"l"-

gr,,or• 
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a 1 ... 

oairanarv .llt!"ra11YA1111 17). 

11 sac 

& r'OlllallHl .. •rEn, .. 11.;u..i.-.i.-eeperate4 

oavi\¥ oellll\Dl1oat .. 

fr•• which 

"111• via 

lftl!JQ..l.a.L 

91' uu.i, ......... U 

spnmo 

their N,1;~pm1l!Hl are 

• 
t.h1e uulil'"o"' 

:t"Alltll"Jl'l.1:.&'i:LOD. 

Aaeor41n• 

'ftll!IP'l!.1Dn caTitie11~ 

1aturated :toot material ~• 1nttrae41a\e r•ct.cm of the nmen .... ,,."", 

which l1ea the :tre1hl.7 l:np1tea. twee- sa,el'1al of low ao1e1Ve ocm.tet. 

apaoe b•iw•• lh• latter aa\eJ'ial and the d.Or•al wall o:r tne :f\11len 

occupied b7 au. !hit space vari•• 1n capac1t,' aocordiDg to th• 

deCl'te of :tillbc of the rmaa with liquid. and. 1011d 1npeta. 

ruman.a.a. 111Ueulawre. (51). 

1a mo1t olearl1 detmed within the 

:rwaea, wbJ.lat 

J.J..qlJl,;a.U., 

J'9\1cular \md•P nnrm.ai 

\lf.l.U 0 .nll. .L:1.llU.I.DR are 

or 

( Sa. f;c. 19.) 
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t 

t 

Fig.I8. Reticulum of Ox. 
The specimen was cut along the greatest curvature 
and laid open by reflecting the anterior wall. 
C.is th~ cardia.The arrow points to the reticulo
-omasal orifice. The· spiral twist of the oesophageal 

groove was of necessity partly undone by reflecting 
the walls,its lips are drawn apart showing some of 
the peculiar birdclJ3,w-lik~ papillae in the ventral 
part. 
After ~isson(234). .. 

\ -\' 

ruaen 

\ \. ' ) ' 1 ------
'-

reticu1o- I ..
omaaal 

orifice 

Fig.I9. 

eno- .:...::..;g - - __:- -- -ealar - -~ l - - - - _::-.-

fold 
Di~tio sketch of the llid-longituclinal 
■eotion of the ruaen adapted froa Schalk and 
Aaadon(6I) and Cole et.al. (51).The openi.n& 
of the oeeophagu■ into the ruaen(cardiac orifice ) 
ie on the right aide of the rwun ,ae i ■ the 
openi.n& of the reticulum into the omall\UII 

(reticulo-omaaal).Note that the rumen and 
reticu1•,ar• only partially eeperated ~ 
the ruaeno-reticular fold;aleo that the 
reticulo-o-eal orifice ie eubaerged in 
liquid,whereae the cardiac orifice is not. 
A syringe like action of the reticulWII tends 
to force freahl.y swallowed food into the 
posterior rumen. 
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oonsumed durin« a oer\a1n 1nt:enal ot ••t~a.4,y eat1Dg is Wticult of d.eteni1nat1ui&, 

'!'hie i■ due io \he tact that ha., 1ncest1~ 18 quite irregul.u undM normat 

fe•dJJag con41tiona.. 1 t l>e.~c im;poaeible to teed a: definlt• quantit7 and nan 

,h111 UUNnt eat,n in toto. 

Th~ rats of 1n_.at1cm waa attected. moat b¥ ti. 4•et•• ot hung,.r-, th•J"• 

'be1n.t a de,ci~u• ill the number ot boli mceatecl u the an+,ma1 becomea partialJ.¥ 

tati.ated.,. 1'h1a •• clear]¥ aho,m in. ou uialal te4 o,en lucel"tlt after 

'bein,: -oeamed. 24 b.O'W:'1 off fted, it •• oba~d. that 30 boli •et• b,:este 

1n the ti.rat 5 1111nutea and 19 11'1 th6 aucoee41zic 5 mi.nut••• 

Conai4e.r1rl.c the t•ecllil« data in OO!UMK,t1tm with \hia work • a whole 

Schalk acl ••4011 failed to note aD¥ marked 41.ttel'•c• 111 aise between bol1 

lnge1ted at the baginn1Dg and elld of fee41ng. 

A combination of hunge.r and dtair&ble tood •ate.rial reeul ted:. j,a the 

tn,:eatlon. of la.flt boli throughout th• eat1ng period, this applied p.articularl.¥ 

1n the caae of whole oate. 

Unpalatable tood exerteil a pronO\Ulced 4epreeaant effect upon the ingest1o.n. 

act. Th~• •• ff14enoed 'bl" the teEM11ne of prairie 11-, whlah wu unpalatable 

to all e.111&1.a obaer't'ed. Some &1mals retuaed. to eat 1t atter a 24 hour r.-t: 

one cow ate in aver, deliberat• and ,minterffted manner and. after: :Puain, 

16 'boli ~ w ~• J"WD81l -.nceat1ou OH,ted, 15 minut~, b.•1iic requU•4 to prep•• 

the boli ha•ug an aTerage ••1Cht ot 25 gr ... , the total weight of the ••al 
being tar belo• nonal. 

In regard to the ti.me period .,.,qu1red for oo1f9 to ihgest a gi' WtO,&ht 

ot cUtti,rent· food$, 1t 1s of 1nte.rht to note the t1nd1nel of lltlrehbarger (110), 

Thi~ wo.rkei, ted 1 LB lots of craui,. ltilage, and. n.v to five di!feren\ bioe 

of d.a1l7 ~• GA ~btaine,d th& follo~g average ratet ot lrl«eaticm ;.-. ... 

Grain per LB. 2 - 3 •lilutea. 

tilMG per LB. 1 ,. 75 - 2. 75 l'.WlUtatt. 

U., par LB. 7 - 16 muiutas" 

for e•ew tne of teed, rate of eating waa high~11~ tot the Friesim 00119. 

IIS11Ual. remoT&l of rumen content, b¥ Schalk and Amadon (61) 1n a n•b•r or 

animal• whUe t teed~ gave them caue to consider that Judging bJ' the work 

4or1e on the bolus th• act of 1ngea~1on appeared to ccm.tri.bute. tQ aa:Uation.. 

1n Olle·a1mal mp,tion oeutt4 after the oonaumption of 38 lba ~f lucem ... , 
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01111Se 

are 

al. 
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llp8culation &I to un••"'"r UlMJl.l!IUlih, .6,'15\91ltion il!J •u:~o.w,.< 

that the mgestion ii a:lll'fl:r1111111 ind:ivi4ual1t7 

comma.tea.. upon during the in.ci<l.anoe of 'bloat. 

\he ingestion act contrilnltn to (61), a.·t:#.DiP,u betwea 

in expre11ion , 1IUii}/ an,~m,,n tor 

individual 0 .,u11""...,!'li'l':'I 

bloat. 

ooour 

the 1B.ce1tion act 'baa reflex -~uJ~,~ m J:'Wla ftl~'Wilite 
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Fi'I I 

T 

Fif.Z 

PLATE !.- The progressive course of the h11hter forage boli from the carciia 
into the rumen where their identity is finally lost. 

Fi9-I 

·"'··, . .. , ,, 

PLATE 2.- Thc course of the heavier concentrate boli illustrated in thre~ 
figur~,. Note Lhat only a minunal portion of such boli enters the rumen. The 
major portion remains in the reticulum. 

.,. 

Fig.20. 
After Schalk and 
Amadon (6I). 

Fig.2I. 
After Schalk(.,.and 
Amadon. ( 6I). 

'!It-
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ant,r.a,~• boli follow this .i.-v~ ...... in part, but their weic},.t results 

•·-i ...... u..wJlA in retiaul:um,. ~ ;; £JV "' ... 1. 

depouit the ;wc1om;~D£ 

orifice .. 

rumen 

ntah of 

direction 

dorsal sac., 

nuaen are ••• "•'IA,M .. i.i.v1l!l';•"uw • .., 

in lill"'l:A-8 

(141)., • 

rumen. rMJlr :urn, m&Ul 'l&Ul8 a 

n-••• prevet1 obatruotion 

w.u,a.u"" foniw the boundU7 line 'be\ween 

the flow, from the reticulum 

looa\ed upon ~he ..atral 

divaria \he po1\uior 
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T Iii' ,.; t11 111 11c•l 1 o( u ln111li lillt·d wi1h huriutn hv ,ou1111wh-t11l"M•, Tltt • 1111i111ul 
J.!l°HY.t-1 1 f111 • .-, l 1our14 IM•twt'i ' ll (1•1•dit1);" with huri11111 °uru l t'Xl.>1»-111r't•, TIii' t"1 •1i1·11l11111 

( .\ Ji..: purtiull., · 1·ontrui-t1•d 111111 1·011tuin,,1 u lilol, of linri11111. Thi • ,1~ri11~ hlind 
:-1w "f 1111' 1'111111'11 ( t-: ) il'I l't> l1t xi 11J,!. TIii' 1111t1 •riur u nd pofolt•r iur l1111i:i111di111d pillun
of tlw 1·1 11111 •11 or., 1·1111tnw1i11J,! 111111 1·1111 IM • '"4't ' II 111'4 ,.; lu11 low)i •1'.-i. un·ul'I JM•tu-trlltillJ,! 
,1.., ,.; lmdo,, 11f 1Jw ru11w11. Tlw gr11N1 i11 tlw r11111P11 ji,; 11rrn 11µ:1•d in 11_ 1:in·11l11r 
11 11 11111, • r . Tlw 1111111 1' 11111 ii,; 1111 1 ,·i,.;ihlt •. .\ d1 •1M •r1 il 1_11' lu1ri111n i:-- :,,4•1•11 1111 1!11 • flu., r 

uf t lw .d,1 ,1 111114 11111 ( IJ ). 

.. . ------
Fig.2IA. After McAnally and Phillipson.(I4I~ 
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al•o in a atat• of oontrao•1on. 

The tun.otional phenomena deacr1'be4 at thia etac• wUh particular 

retercoe to the disposal. of the food bolua in the cow. are eHen.t1all7 

the ••• in ~he theep an4 pat, Ott•pa and Stigler 1926, (142), (143), 

ltrs.ywanek and Quut 1937, {144), Ql11n at Van der ••~• (139) • 

Phillipeon, 1939, (145) and (146). 

It 1s auae•t•d b7 the writer that &7J¥ Tar1&t1ou departing from the normal 

at thia earl,y atace of the 41geet1Te proo••• whioh IDal' re,ult 1n reticular 

4.Jatunotion and oon,equent obatzuot1on ot tM oardia, will be coatributor;y 

factors to th• Q"JllPaD.io condition. 

'?he food bolue ma, aaue abnonial pb-)'aiological T&l'i&tions 1n 1!10 tar • 

it Tari•• in respect of the factor,:--

a). Den■U1 of food bolus. 

b),. Bate of boli mc•t•d. in a ctven. tw period. 

OonJo1ntl.Y ~••• !aotora 'be1ng reaolTed into food mass enterbg the rwn• 

in a &iTen time. 

l'ro11 lioh&Uc and Alladc>A's f1n41nca 1t would appear that li&h• tood. 

'boli are read.ill d.iaper1ed poi tuiorl.¥ on firat be inc proJecte4 into the 

rumen, but heavier oonoentrate boli will 1n part remaiJl in the re'\iculu 

or in th• an'\erior region of the doraal sac ot the rwa• tor failure to be 

moTtd further b1 the reticular oontraot1ona. 

A pai-tioula:r food ma-, be conoeiTtd. tor excpl•, pasture gruaea an4 legaaee, 

1D.termecl1at• in denaiq, be,ween hq ad a concen:trate foocl, which an 

a) and. b) abOTe remained normal, woal.4 llOt cauae Tar1at1o•• lill::el7 \o reeul t 

1D. re'\ioula:r d,Jatunotion. Where tu"b-llol'11al 0ond1'ioa1 of the•• ho 

taotora preT&il pathocealo ftl'iatiou contributing to the t1JSpanic condition 

woul.d be even le■e likel7 to oocur. 

Wi\h progr•■aive va:riaU.ona 1n excesa ot the nonaal of a) and b) 1n the 

same food, oonditione could be e:r:peo~ed whereb7 the two ooneecutiT• reticular 

oontraotiu.a oocurrm« 1n qeles of one minute 1n con (61) and aheep (145) 

ar• unable to efticimt1¥ diepoee ot the 1ncom1Jic boli, 1n spite of arq 

in.ore•••• occurring {139) in retioular oonvaction■, 

A piling u.p e!f eat depend.mt on the anillala deer•• of eatie\,- ma., be 

cozaceived and. the expul.11on of produote of fermenta\ian preven\e4 bJ 

ob1\ruc\ion of \he cardiac oritioe. 

lu.rthermore, U 1a au.bmitted. ~a\ in puiured ruainania procreae1Te 
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move 
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( et & 

1n 

Stich tindinca determine the neoeaa1'¥ ot brincinc under r••iew those relennt 

1tu.diee cmoerned with the normal lllOTe11enta of '\he reticulum and l"IDl&, 

including the Tarioua oondi\1ona 1Dh.1b1tizlg and ao\1Yathlg the tone ot the 

ret1oulo-rum.enal :auacular1e. !b..,- will be considered u followa:-

a) Retioulo•rwaen&l movemea.i■• 

b) Yao tore 1nn uencinc lmmenal moveaen ta 

o) B.uaa.al movements arui \he oneet of bloat 

d) The rela\ion1hip of rmumal mOTocts to regu.rg1tation 1111d 

eruota\1on. 

.!!• ¥~t.!,C:!1~~~ ,,!!u1Y1.,:1,~-■• ...... - -------
As th1a aapect of ruminant plqaiolog 18 fu.!lda.aen.tal. to \he whole 

au.bJect unur di1aua1icm1 it will be aa well to quot• Yerbatill \be most 

recent find1np of MoADD.&ll,¥ and Phillipson (141)-. 1'1He workers free 

l'ad.1olog1cal ew.diea and preuure iracince in sheep give a moat e:rac, 

account. diqrUllll&tioall7 1lluetra'\•4• of the sequence ot ••ent1 la 

reU.oulo•nmu.al mot111V which 1e eeeen\iall.y the use 1n &11 rum1n.1111te 

studied (142) (143) (144). al\hoUJ!h the sheep (139) (145) {146) ie aul,Ject 

to graater normal variab1l1V thui the cow (61). 

•11gare l.6A,repree•nt1 the 0701• of moTement found 1n tu reticqlma 

and rwaan ot ■heep. The whole OTole repree.nia l 111J1uie u.d ie d1Ti4a4 

up ln\o 5•aeoond interTal.a. 

Th• decree of oonti-acUon 1a ehown b¥ the depth of ahad1nc; thua 

~e heicht of contraction 11 repreaen'\ed b1 the reciou shaded black. 



- 93 -

Th.e 011ter oi,i.-o1~ illustra.taa the muYemen·ts cf the reticulum, the middle 

circle thoee of the doreal aao of the rumen, and the inner circle those 

of the ven~ral sac of the rtunen • 

0 

45 1 ·1 I -{ 

• 

Different sheep 7ield tracings sometime■ more oomplicate4. sometime1 less 

so, the7 mq be reduced to a common t7Pe of which the more complicated 

qthma ms;v be regarded as derivatiTIS,. 

The w• is illutrated in Jig. 16ft it inTolvas three principal 

localities:- the reticulum, the dorsal pa:-t of the rcunen, and the ven'liral 

put of the rumen. fhe whole 01cle taltes about one minute. (a) lie lllq 

commence with the reticulum beoaue 1 t :la the pace maker. The contrac\ion 

of the reticulum which takes about 5 seconds is a double contraction, 

having therefore two peaks of which later one is the higher. (b) Be-

fore the end of~• fifth ••cond the contraction of the dorsal part of the 

rumen commences and lasts approximatel.,f 15 •econda, rie ing gradnal.q to a 

maximal strength aud fading at the 1u:>Jne speed. 

(c) !he contraction of the Tfl!!lira.l sac follow• that of the dorsal 

sac immediatell' aud gives a similar C'l.lr'Ve t (d) The 

whole organ, reticulum, and rumen. "'"'"·""'"•D at au·or1:>xll.m!!it1i ~• 

35th second until the next contraction of the raticulUlfl. Irregulariti .. 

in this c~cle are seen at two places: a pau11e ma;y oocur bet1reen the two 

contractions o:f' the rumen (b) and (c), and the period of reet at the ad 

of the cycle varies in length. 11 

.Although in the cow an aq>preoiable time interval between the two 

reticular contractions is not recorded b7 Schalk and .Amadon (61}. two dis

tinct contractions separated bf complete relaxation are noted b7 Phillipson 
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Figure 13 .- Graph 27, Ox Ill , shows the relationshi p o f the anterior pillar 
to th e reticular motility. Th e upper tracing shows th e fi rst and second reticula r 
contractio ns■■■.l!ll■l!ll!l•■■ii■■■ and th e lower t ra,· ing typ ical con t ractinn, 
o f the anterior pillar o f the rumen. 

Graph 28, Ox III , shows the rclatiunshi p o f th e in fcriur curnnary pi ll a r 
motility in the upper tracing tu that u f the motility o f th e an terior pi llar in t he 
lower tracing. 

Fig.22 After Schalk and Amadon (6I) • 

--.... , .... u.o 

minutes 

Fig.22.A. (a-b) Normal rum.en moveJJLents of shhep before 
food; 7 per 5 minutes at pressures from -6 
to -94-mm. water. After Quin(I39). 



8, YA1!'£'111l''R. 

movements 

t GU•,~~ HntnH~lH·~·~-~~ con-

J:"Uaen are 

in 

ill 

) .. 

. • 

BltlS.4 

(1.42) 

IJO'V9m911\ nr,:J::~rAl -.w.m,u&11. in all 

concur. .. . ..,,, ..... wa:r.1.e,arr1 a 

pos liHIUl".UllL" 

nman, r•• 

. . 
:-

follow a COl!lmGID. 



Fig. 23. The Influence 
of 

Feeding 
on 

Rumenal Movements, 

After Quin(139) 

Normal rumenal movements lb) 
before feeding;8 per 
5 minutes with pressures 
from -5 to +40mm.water. 

At b.allowed to feed 
300 grams of lucerne hay; 
movements accelerated 

to 22 per 5 minutes with 
pressures from -10 to 
+20mm.water. 

At c.feeding stopped and 
movements decreased to 13 per 
5 minutes with pressures between 
-5 and +40mm. water. 
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8/ll"VII 

B T.'l!',1H'1J:l'~n 

11\HHJ.A.DJi!J' Cau.888 a 

accelaration in 11c·re11en.t of ruac. 

that ihia 1>ra,1>ab due Tagus 

with 

(See Fig. 23). 

In aom• anta&l.1 ~e sight of food a-., 1n1tia'be weak reflez aoceler

at1on of l'tlllenal JIO"HllC'h. 

!he 1i)'pe of food ax.rte 11itl• if a,q •tfeat on. rwaenal q~. al.'\hou.gb 

oontractiona tad. to become 111&11 ma an ez.cluaive diet of conoeatra,••• 

Complete atanation cauaes R() defini'\e ohcce 1n the rue ot ruma.al 

aoTtmeDt up to the )rd o.r 4th 4a,, al~ouch the e:xcureiou mq becoae pro

CJ'&asiTel1 smaller. After this period all soTeuumta mq di1appeaz, com

pleiel.¥, th•r• being a 4elq 1R their return on renewed feeding. 

lei ther \he s if;ht or actual drinking o:f water cawu1a IIA'I/ appreciable 

ohmge in l"UIRRlal aotili v. 
Schalk and Jmad.on (61) cleMD.sva'\e olearl.¥ that ~• pbaeea of aoU:vU,

of the aow iaflu~a• r·w1Hn:u11l aotiliV which increases in frequenq through 

the .r ea Unc and rumination phases to reach a peak in the :teeding period. 

The¥ further t11tphaaile \he tip1fioanoe of c<mplete exhaustion of ihe ruaa. 

musoularie and teeble motili~ under prolon4ed ocmditions of water depri•

aiion. 

Q.u.in et al. (139) aeoeriaine4 the mllu.a.ce of diff'•ra, min•ral ea1,, 

on rumsnal motili\J 1a sheep, lt waa :t'ow.d that copper 1ulphat1 do1ea cm 

the back of the tongue accelerated rwo.enal motilit;,J' 1n some anillala to a 

rate siaUar to that dul'1.ng 1'••41ng; in others prill&r7 inhibition of rumenal 
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Fig.24 The Influence 
of 

Copper Sulphate " 
on 

Rumenal Movements 
Af'ter Quin(139) 

Fig. 24A. 

The Influence of 

Rumenal Movements. 9a.m. 

J 10a . m. 
S!)Normal rumenal 

movements before 
f'ood,7per 5 minutes 
at pressures -7 
to +58mm. water. 

9. 5a. m. 

10. 5a. m. 
)Dosed 2.5cc. 10% copper sulphate 
on back of tongue.Note immediate 
acceleration to 18 movements per 
5 minutes. 

K.C.N. on t ~ 

After Quin( 139) a) Normal rumena b) 
movements before 
food at 5per 5 
minutes at pressures 

Dosed into rumen 180mg.K.C.N. 
Note rapid decrease in 
movements f'ollowed by 
complete paralysis. 

1 2p. m. 
) Return of normal rumenal 

movements 4hrs. after K.C.N. dose. 

-5 to +75mrn. water. 

I 
I.() 

O'\ 
• 
• 
I 
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r'WllC• 

caused a •• vu.L,IAl!j~ traa1itor., 

WOl'k&l;'I howe~ 

(139) • 

aoaple• rumen moYU1111t \1. 

Q 

after 

which in wu 

w.:riter wuLL.Lu. 

were on it: 

facilitatinc erw,tation • 

It wu fwther 11hon 

.rum.en b1 A .. u .. a., · ue 

II 

rumea tietula at rate 2 ...... ,.,.,..,,.. 

mg 

175 mg (70 ). 

of 2 l"UIHID. m'lruu:r 

sheep with pu&l.¥a1s 

d.oubt howeni- that such ..... ,Ln,n WVU.S.Q. 

occv:pied et 

coulude ihat their 

factors in 

bloat in ruminc.ta. 

!his ainoe beea. 

to sheep. ( in.e te&d 

c,c.ide, poisoning 

aa 

AO 

involTad. 1A 

(126), 

eructation ~,..p.,,,,.,.. .... ) 

of .nui:1en11tJ. l!IJ~Y~!Wi!Mi~•• 
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~ 100 C' 111 \ I It 

• 1 ml 1\ t,1li~1, I 

.,,!,;f ,~~\ll_~u'.IJ~U 

I ml. I~. 

\\ ' 1t. U \\"ttl 11 ( •1 11 \ I ll 

A . II. C. I ml 

~!l~I ' . 
. ,1 111 ;'' 
· ). ii1Jih 

.J.,,tl
1 

fU 'lil - ,~It ,i111~l1%. 
i\[\ll~\-· ,hi 

' It '. ~ 

A1s11a: 

.' '! : . I °i:~ •111•,1111~~~\~~lilUi'll~i\ 
. '., ,, ~l 11:011i~,1~)Wll'l!\11~ff\1\'t\\ 

I ml. 

1~,,~ltM.~1:11.~\~J.l,l I 
2 ml. 

Fie. I. 

The dkc1s ul IC'gumc juil t.'!- on i:--nlatnl rabhit ileum. 

~ 

Fig.25. Shows that isolated rabbit ileum 
muscle movements are inhibited 
in varying degrees by different 
samples and dose rates of legume 
juices."It should b:e noted that 

l . 
I 

I 

only inhibitory effects were produced 
and no spasm or contraction of · 
the muscle was recorded". 

After Ferguson(II4). Punctuations 
and enclosed are the writer's. 
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serious ramen was produced. 

t ~•u,r.~••n W~*~,u~w~~~~~,u. muscle 

a 

smco 

a r 0 ,,-~u· iD.hibitoq grasses; 

WU 

had a -""•lil'• • 

Isola:Uon principle from subsequat eX81l• 

has """'.,..,,. (153), to be a group 

of e~m.J<>UJ:lds occurs w1delJ" material. 

t'0!•1~ftl'!i'I!:( 

4
) f ll'l.1:111111ffl.lfl &'ll'D'l'l_L~et.,t1<uut1_.,u,u,m:n"n'u'·.1.J.ttK.1 .. · it 

c:m _____ ,.,.,. :mu.ecl.e 

(153), it seems all na1~n-1~1 possess 

tUl!J!J'rtilHHli () f 

aud un~u:•,1.1,11u.iC1 CIJ auide 

the 

no e,ridenc• is prc•14ed 

direct 001:m,~Gt bloat. 

•eire:rm411,J.e111, it 113 ..... ,., .. ,,.,. ( 114), a 

n•itw~1•~ the aud 

ex_pected pewer the plants nr,~mtae bloat. Hn,~-•-~ same worker 

induced blos:t in a. ""''""'"'"""" 3 e:.-.. .... v,.*,,, 

'but lj~•-~ so with later cuts. 

) .. 

cloirer juice possesses 

confirmed bi t (111), (155). who 

pa:ral7s 1, of. :n:me:n and 1i.L11u1111u sheep bJ the iu trcduction. 

l litre clover Juice rmu.,n,. o 

and 

from white 01;,w.e on 

intest1n~ as R.C.N. that since c7an.ogaetic 

ax· .a ,,. 'J f?J, '"""''"' • 
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~'1C,1. 15. A. Normal 1·u 11wn m·li\·it v. 
X . Point o f in tr0<h 1('tin11.nf I litrr• () f f•l11, 1•r j11w1·. 
B. Arrowk drnw 11tt~ •,11io 11 Lo tl1 c- i-:11a.•:"Jn•" lic· ,1, .._ ,, , r1 ~ 11ir111i,,11 . 
C. 'rrnoing uftc r o rw l1 o ur hnd c•lup~-'(I ,.; i11 <·1• 1'•'1'0rdi11g I t Ar1-. 1ws h (' l '(' i1u li1•u t i• 11(_•1•1t-.i1m11 I r turi. ·n c·c11 1t nH·t i11 11,-. •~•11 111 H•1 11·1111,!. 
D. ] )('nolf>i,; 11 , · i,1l <"ni <'011 , ·ul ,.: i,·t.• ;,;tult • (i1wn •11-.1• iu p1-N-,111,•} ..: li11rtl~• lx•fore tlu· n 11 i1nn l :-11 c•c•1 11nl)(1 I. 

Fig.26. The inhibitory effect of white 
juice on rumen motility of the 
After Evans and Evans(II7). 

clover 
sheep. 

1· 
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of con3ider&bl$ eii)lU'ier..nce 1n elucidating the e~iolo 

1he s~gastion that b,ydl-oeyanio acid. ~em inhibitoq faetor present 

1n clov•r. cyMogenetio glucosides is impl1eat&d 1n t ioloa of bloat 

not .accord w1th the fir.da.ngs of Clark and. Qt,.111 (151). lurther it ii . 
1thout evidence of the extent of the contribution to runum&l 

1nh1bitor1 subetances in pastoe pltmte under nonial 

azln~ oonditton8 • 

it does not account :far the reported incidence of bloat on lad.i n 

elover ptiaturee Doughert7 1940 (156), and othez-a (16}, 1n which legmte 

no h,ydroeyM1c acid ha b fomicl. or for the high incidence gener-1-lT 

aociatad •1th the :; of r which aceord.iDR to lliM ~t al, 

1933 (157), contains a negligible p~rcetage of H.o.s. 

Bi1t1t ,d.v.ee an average tigore o! 0.00031 a.o.N., as the average 

oontent 11'.1 a number of different graasea. -u,ed in improved paeturee, aD.d' 

cording to Doak: (penonal communication) it is que11ti.o~able if ·eve. 

this amount exieta. evertheleea bloat occun on r3e,:rus dom_1n~t 

pastures (93) • azu1 tha w-riter has noted earlier in this d1scour!lle, the 

incidenco of bleat on stwa containing ~7 · ass species, uuder- 1'h1ch 

condit1ou 1t 1s Te~¥ doubtful .;f au!ficien\ H.C.ii~ · would 

for toxic lavels to prnail. 

ingea,ted. 

It rnu.E:t not be o..-e:rlook•d however that h1RJ'l bloat inoid•nc• ii gen•r-11¥ 

auoelated with le~e d,cm.~t paatur• and Doak 1933 (158) has shown, 

tbe highest contfltlt et a. O.N. is .found in the h1,th~•t producing etra1D.a 

of white cloTer. 

Using a rumen fistulat•d sheep Coo· d .BlaKJ.e3 1949 (159). ha•• 
demonstrated that the rt=e:n.ll m1ercflora c.an eydrol7ee C¥C0«811et1c 

luoosideu ver¥ rapidl3 tbs absorption or B.o. N. is equi.J.'.l.1- at rapid. 

0.a. aver 75J t>f doe•d n.c.11. being ab!ilorbed within 15 minut ....... 

<loop m<i l3lakle;, state that the peak produotiot1, conc@trat1on and 

~sorption 1n tha rumaa:i. of H.C.ll. under 1110et circumstances t..k~!i plac 

1thin a te• minute: ( 1oas than lO minutes) of dosing free ,rlueoa1de lirld 

within 10 •• 20 minutes of sh~e~ aatin~ cyano~en~tio plant nua.te~ial:. 

lt it. interesting to· speculate on a ai.Jllilu rap1ditt of It.c.N. prod

uction in the rwnen <)f the cow used. tor bloat studies bJ the writer, 1rhen 

l"Wlezial motll1~ 01~le~' were· noted to iilcraaae 111 vigour with the ens 

t:Jf blo .... 
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If H.O.N. ia a factor in herb&&e pl.in.ts likel1 ·to inhibit rumen mo-rements 

then as Coop and :Blakle3 1950 (160), point out rapid ingestion of 01'&:nO-. 
€9netic herbage will more probabl1 be to dangerous 

rumen slow &.'\l i11 the.............. case :e:. O.N. 

, , used var;ying 

glucoside 

tcxiciv of 

·t~i11111•·•,..•nrl'llll was made of 

than 

1ng 

aas,LL-.Jt..L.Y. ,,ruu,,,,HA'~ ., .. , ....... ,.., ...... !". action, and that 

It om••-~ to -~,~~ •. v, inhibitoq action 

are 

be 

a}. Under normal stall !eed.ing conditions there is constant c;yclic 

motility of the rumen musoularis 'll'hioh rises to a height o! a.otiv1tr 

d,u ing f e&d1ng. 

b),. Bum.em.al r¥thm is not lltrongl7 influenced b¥ different foods 

bu.t excess concentra:te feeding and water d.eprivation tend to reduce 

oontraotila strength. 

c)., Oertain mineral salts. notabl1 copper sulphate,al'ld 1ome 

plant extracts, accelerate rwnenal motility to a degr•e comparable to 

the motilit7 rate during feeding. 

d). Potassi'tlm 07anide and certain plant extraots m&!W' eftect 

complete inhibition of ru.menal moTements. 

e)$ There is evidence that complete inhibition of 1·111Iu!D1 movements 

1:n sheep b~ x.o.N. dosing does not inhibit eructation of insufflated gas. 

f). There 1s evidence that certain clover and grass principles 

identified as fla.vones inhibit isolated smooth muscle movements of 

rabbi·h ileum. 
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c). BYidence e.xiata incU.oatta.g that wh1 '• cloTer Ju10e 11hiah 

inhibit• iaola'\ed amoo'Ul mu.eole aoYemen\, also im11b1ta ruaen aoveatata 

in 1heep. 

h). There 1a no mo• po.bliahe4 ni4coe of the enent to 'lhioh 

ruae m0Tement1 VU¥ in craziDg ruminllllte. 

1).!here ie no kn.om publiehe4 evidcoe which 1det1fiea the eaooth 

1N1ole 1nhi'bU017 prinoiple 1n cloYtr and. crue with the VJll)Dic cond1tion 

iii. th• rumen. 

J). 1'he illplioa,iOA of B.C.:N. ae a rumen inhi'bitor7 pr1nc1pl• 1u 

ha-'bace plu.i1 whioh 11q precipUate bloat i• un11upported b;v experim•ial 

ff14enoe. 

k)"' Bl.oat 111 known. to occur 1n z,m1nata erasing cloYer in wb.ich 

B. 0.1. bu not been tomul. 

• 111"-• manuer m 

i'\eelf; that iii. to in.Te■ tic&te the cU.tfereucea whioh,pa1tur• plu.ta of 

mo• mineral content maw dupl-, in their re1pectiTe m~ucce upon 

nu;en M8~■-lllll~ll- lot OD.ls would ihis proTi4t a logioal. parallel to 

~o■e ■"141ea o011.o•r•1Dc muscl~ inhibi\017 :tactora in puture plan'\•• 

but oonaidwabl• additioa to our k:nowl•dee would b• probable. ~• 

acronoaic appl1oa\ion of which 1, read.11.f for••••• 

J"'Wlen a•n•e 

aotilit., 
1a 

_ ............. '"' of thoae 

(152), (154), (148), (117). • 

t1el4 ai Hill 

waa ~~en11ft•~•n •uli••~•~w. with disturbed 

(120), (114). 

disturbed rumen mctilitN 1• a 

conoemtnc whioh 

stat•• ••• work•~• aae 

acme .&.1:us,ra1:u. p:reaeure 1a 
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( uapu.'bl.i.enoa.. 

mild.J.¥ bloated. 

bloa\ ·Dec:011111 

1926 (163) is 

au 111.oreu• 

co:n.traot1on 

18 -J•U~~&e J'Ullell ,_,n,u,.v rather 

d11cuirur1•• detlni'• U1c1re1111e 1n J'Ullell-

the 

for periods 

111nN'-"& had ceued.. 

are 

to 

the of bloat. f:re-

minute a mark an 

IIU!fY8l'

WU 

th.01 • of .-uaa.on Detweiler 

( ) • IUlWHJJ.Jf 

causes ~r1~a1,-· re~1um1ay of 

ad wr•,•1:11r I The,- conclude th:l.a 

to d1stead1n~ etteot &01m:mm.l& is 

1 t rmu1a2ra ., .... ..,,u. ..... 114 more 1n. process 

- -·---· in 

11au.11vu.• ""'"'''"'""·•-• mild (9) u born• out alao 'bl' the writer•a 

cues in dai:17 oaws oloa•ll' 

a) 0011me:ioe1nen 'b) the onaei ot the ..,_,_.._ 

on -ra'lll:n-rn t;o na:nuu. exbild.\ 

T' ......... b) which nre not .111n1·u1.:N1n 

o) na •-• ... • "11\-r.tuui,,,,..,. ie onlJ mar:11:84 c) 

ware t!n,111r.11Lft'C111U"1 VN:'JI eta-one pemterio:r 110,re■c11n.1,s 

the 

-ll44'4La4 J:$&J.01J.a 

were 
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WU J.WWlll,11;' Ill 

ueoo1a.le4 arnl&1."eD., Pl'81SV9 1'fti!:U."flll.!!l!Al!!l 

ii ffll\1l'DQJr 

lillUl1S.&,9&"111!,1'tlHII J"lllH!ll'J.&l 

). 

nonau. 

aat1Yit," wn,,ua &OOGr4U£ 

would 

cause pa $ , or 

1a •••• 
miq reuea .. 

1D. WOUl.4 ~- Of 1111le OODl8QU8n09 

on tb.18 t 

(151), 

ta with 

access to ihe 

a------
Tftilll'.Plll i■ 

woricen 

b) is ff1daoe 

(163), 

GJ.OS\'i8Q. a:a;UU~ 

maen a.r. 

;1: e1KU.Bg period. 

., &111 (51; 

J:ar 

the .rmae 

1··muma1 -~~•nMt,l!!l oacv 

ll!U)118 
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Tracings to show the mechanism 
of regurgitation in rumination. 
!haewriting points were vertically 
placed.The cow regurgitated at X. 

(I.Movements of air in the nostrils. 
Note closure of the glottis 
from a to b.(2.Movements of 
the jaw in mastication.Note 
the pause,cd.~. Movements of 
bolus in the cervical part 
of the oesophagu.s:e,the masti
-cated bolus f,the regurgitated 
bolus;g,h, the swallowed liquid 
pressed out of the regurgitated 
bolus.(4.Time tracing showing 
I second intervals.(5.Movements 
of the thoracic wall.(6.Rectal 
pressure.Note that it is not 
elevated during regurgitation. 
(?.Pressure changes in the trachea. 
Note the sharp fall coincident 
with regurgitation.The rise in 
pressure at i is due in part to 
the momentum of the liquid(bromoform) 
used in the recording manometer 
and doubtless in part to an increase 
in intrapulmonic pressure due to 
rebound of the thoracic wall. 
After Dukes(I65). 

Fig.28.Tracings: from a calf to 
show the temporal relation 
of the first reticular 
contraction(R) to regurgitation 
(X).The upper curve shows 
contractions of the reticulum 
and the anterior pa.rt of the 
rumen;the lower curve shows 
intratracheal pressure. 
The calf regurgitated at x, 
but it is evident that the 
reticulwn had already 
contracted. The writing 
points were vertically placed. 
After Dukes(I65). 
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d), !he ielationehip of Batntnal. 
... A # 

Begurg1tat-1on 11 that rtticulo-Z'Ulllenal function. wheteb7 1nge1ta 11 

r,wned from the i'Wlleilthrougti the e11.rcUac orifice into ~e oetopba«wl, 

,re 1 t 1a conTqe4 bf n:~er•e per it tale 18 to th• oral ca.Ti t1' tc,~ ra~-
atlQn. (See Fig. 27). 

c1at1011 bvolT•• the rtmoval. of e,aa from -the ato.qch tbrou.gb th• cardiac 

rUtce into the Olsophacu,a f~ expulaion from th6 oral. cartv. 

cor.41ntg to Cule et a.1. {51}, 1i.llilar p1q11ological ph4m0jaca un4erl1ea 

both 'lheae fU110tions which a:r• ratle%17 controlled. b¥ a co.lUOD ,,1cu1.a11,. 
o• Whilst ttxibtknowled4a axists 'of tu fun.ct1onal aeoh-111.■m ilivo1Te4 

tn r•gurgitation ae1 according t ) , the eru.clation 

,1e11 ha not been crtucaii,' •&1.¥••4. 
it was previoua]3 W•rre4 that the priaaz7 eauae of bloat is 

1!lcerned with the facili.~ of enctat1on. it i• th•retore n.ec911a17 to 

euaille the e~ent to whi.oh the details ot the regm-gt.tation. aechaniem 

be co111JOn to ·tha.t ot •tuetat1on. 

Reticulu- motilitj stuu .. 'Iv' Schalk ancl .tlladon (61), and. l>ukn 

1947 (165), indica\e that the r~gitai10n mechanialll functioaa in the 

tollowillg iDSJUler:----
.Ail &.nra retiQU1.a;r .oont.x-~tion oo~a aa rua1Dat1on 

ac\ivi'\¥ bect.ns and acco~ Duk:N (165), the retioulum contraota Jue, 

before but not •uru.ltaneoual.f wUh re«urg1\a.tion. . (See Figs. 28, 29). 

elna\i<m of reticular l1qu14 bgesta 1.o the a.oraallt si tua\ed carcUa 

flooda the o•~opbe.ceal otU'ico Juat betot• re~g1,ation, 

U t• "' thtt SaJlle time that a ettong wpiratoq movaat d.rawiDg au 
into th• l,mgn redu.ce1 the preaau• ritbin the thorax~· th•refor• w1th1J1 

theoeeoPh • fb.11 r•duc•d prffe\U'e r•1ult1 ill the 11q~14 ingeeta 

kine dJ'an throu.&h lhe carcl1ac orU'lc• into th~ oe,opbagu.a where a 

revere• periatalt1c •a•• carriee ,1ie fooc\ into the mou.th. 

Q,lo\ing the1e :ti.ndillga. Col• ., al. (51). COllClude that regnrgi11at1CIIIL 

inTol..-et the co-ordinated aetivU1 of the IN.Sele• of the i-etit!\ll:wn, 

d.iapbr an4 oesophagus. !ltq sta\e that the 11n1aclea of the reticNl~ 

are entire1¥ m•oluntu,, tho•• of the oeeophagns parti,- ao. md thQ' inter 
that regu.rci,lat1on represents a. f1nel1 adjuated. re:tle.x act. 

fheee concluaions are not 1n accord with the t'bidin,gs of 11.ourens 1844 (166), 

1'hO hu ahom that the reticulum is pl'obablz not eaectial in regu.rg1ta~~o~ 
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Tracing from a cow to show the condition of intraruminal pressure during 
rumination: a, rr'f.!ur!!it at ion; b, contraction of the rumen. The other waves an· 
,·au,:ed by t lie respiratory movements. Note that contraetion of the rumen follow!s 
rf' i?;uriritation bu t docs not coincide with it. The time tracing shows intervals of 2· 
:-<'c·onds. (Bergman and Dukes.) 

Fig.29. After Dukes(I65). 
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li•if ere r•a.red from birth to 18 mon tbs b¥ Mead. and <¼c>s~ ( 47). on a di•t 

without rQugha.ge ahow•d la.ok of regular rumination lil.nd f:req\l9llt bloating. 

Oole et aL (51), seek: to explain the fact that the feedin,: of grain 

alone is aot accompanied b¥ a normal period of rumination, 'bl" the abtumoe 

of an ad•qua.te amount of fibrous material coutaetin« the wall of the r,ma 

a.ud initiatinc the reC\ll"g1tat1on re!lex. inf &rence that 

the scratching aotio~ of ingeated rough-«9. on the anterior wall of the 

rumen normal]¥ initiates rwaihatimi. 

Oti this bash these workers further state that the belching mecha:i.ism 

is controlled in a siailar ma:i.ner to that of the regurgitation mechanism. 

In other words gaa is remoTed fro• the stomach b¥ a reflex opening of the 

cardiac sphincter initiated b¥ friction stimuli. 

Cole et al. extend this inference to postulate that bloat is due to 

a dietar7 lack of sufficient fibre of prop•r t1P9 to initiate $zuctat1on. 

The implication is, that the pb,Js1olog1cal urge to ruminate 1s 

compelled b¥ the fibre ccmtent of the r,men ina;esr\a, and that the same 

meohanies is idatified with eructati•n and the e:x;puleion of gas is suilarl7 

co:n:troll ed. 

So.ah naaonb.g doea not make sufficient allowano• for volun tar., 
''\' 

nenou intenention 1:a the regurgitation act and subsequen.t rumination. 

of over regurgitation is a=g,raa b7 the 

fieli atudie, of Ha.cook (108), b. that the of ruminating activit7 

in grazing monoz7gotic twin dair., cattle, occurs soon after n1gb.ttall, 

af.ter which a gradual continuoa.s declb.e takes place until morning milkiag. 

de.olb.e 1a rwniaatin.g activiv is aasociated with shortening periods 

of r,m1nat1on. The enforced period of loafmg at morning milking is 

largel~ oo~pied b;y rumination, but if milkmg 1a delqed aid the cows 

remain on paatur• thq will gra1e instead. It cows are disturbed durmg 

r,minating periods the7 m• stop rnmmating and revert to grazing. 

It th'us appears that the ph.ysiolo,;ical urc• to ruminate is :n.ot alwqs 

compellhc, and further more illustrates the aniaals ab1l1t7 to delq or 

promote r,mmatien. 

Thua the writer suggests that the measure of vul:antar., control over 

regurgitation mechanism would seem to be geater than is implied bi 

limits impoaed ~- the fibre 1ngesta. 
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' 

of 

omasu and aDo■aau. 

more ,:ap•~ 

1 case 

over 

of the 11io■aoh. 

diets in. nu., .. "'.,. all was 

la a. siai.lc 

Bo,h ot these 41:tfereaea were 

enups in the rao'f'cat■ of th.• food1 tu ihe ret1oulo-

18 ao·U.Yel7 1Dhi.blte4 

oases fed .!!'rmmil u 

wn:1.cn oonaum.ed & creater &V\IU'l!M!!9 

), 

1-.i.uu.1.-.i.· WOOi& 1a 

, ... degree as triotion. 

) 



:rumen 

place 

nots .l:1UCOCIC 

2 

8,. 

5 

rumen 

- ... 

an 

;rumen., 

cons with YJ;a,,u,.-... s is. 

,u 

·the rumen in 

&;r 9 .1..1..Ll,:,U'-'• ll:$ 

that 

once in a oontract

anti 

a commoa plzyei•logical 

adjus,11d r11tlex 

8 s .u1,.1,.w1.i~1:1 rumanai, 

a numoer ar WD~~el~B (61), (141), it is bteresti1:lg to 

) rlllll"!Drll. l:'jllJIJJl!'llrJ:r:I. per m.u:u.H,,ffl ruJDina:tion 

:t oirer ( fable 8) 

22 .97 

• 7 a.m. 

27 • 

1.09 

,93 

.95 

AVlilllAGI. 

1,.17 

1.,09 

1.10 

1hilet there would seem to be some relation1hip between ratioulo- rumen&l 

encta:Uon, and regurci tat ion, the evidence is male the more 

ocmflictinc when the fbclings of Qub. (151) are wxamined., Using :ruma. 

!istulated sheep with complete rum.en.al paral;ysis effected b¥ K.C.B. dosage 

6 litres of insufflated air were readily expelled by eruotatien even 

the :rumen was flood•4 with water. Ai.though. thu work awaits oontimation 

it sen-es to iuke leas tenable the oonoept of frictien stimw.1 bsiDc 

eesa.tial PrHaure would. aot a 

in case Oole et al. (51) 

( 
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with ever;r ccm.traction) and reaultant mcreaaed mtra l:'ttmenal pressure, 

relationship of .u.am"ell,J. m,Avmoo~~~a to regurgitation and eruct aticm. 

aasessad in. followin.g s-w1WI11u7 

a), .~e1ao1e is conflicting aa to the part, if a»:Jf, of reticu.lo-

rwnenal movements 

b), There is evidence regw.-gitation and eructation mq be 

effected durin.g complete paral.Ysis of reticu.l"Wll and l:'ttmeD.e 

o), The ph,fsiological rwnmate does not appear to be 

compelling, 

d), Begurgitation be effected b7 the application of friotion 

pressure stimuli. 

e), Eructation mawr be effected b¥ the application of pressure 

stimuli, 

f), There is evidence eructation ad regurgitation occur 

rumen contraction and relaxation raspectivel7, 

view of this sum.msr;r the writer submits that there 1s in.auf~iciat 

evidence whereb:' enctation and regurgitation mq be ident1fi•d with the 

sue p}qsiological mechanisms, 

Thereb:' the postulate that bloat 1s due to a 

dietar7 lack of s'1ff1c1ent fibre to mitiate eructation would sean to he 

,mtenable,. lihren ..... ,".....,,._,,0 this postulate, it is necH1u1r7 to concede 

a. minor role in the initiation of ero.cta:Uon of ms'tl.fficient consequence 

to alleviate excess rumen cu pressures. to factors other than. fibrous 

incesta, which is untenable in. view of gas in.sufflation studies. 

D. lilB.UCT.A.TIOl!l AND AT!rlilllDAIT PHJDiOl~DA, 

Ga.a aq be expelled. from the l'UlleD. 1n the following wqs: b7 

eructation with aub•equent eacape throuch the oeeepha,.ue, b¥ d1f'fu1ion 

into ·the blood stream to be eliminatsd b1 exhalation; -.d it 1s possible 

for some to be removed °bl' bacteria in. their metabolic processes. 

Most of ·the rwnen pa is expelled b7 en.otation Wild 1913 (168), 

through the cardiac orifice and. oe■ophacua, 4!114 if e:rpulsion in this manner 

1a preTented the other m.eans of gaa reaoTal. are inadequa:tut to preTent 

death from bloat. (9), 

The function of encta:Uon then ad those :factors contributiag to 
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preaave 1a ,he rum•. , or 

fac\o~, impeclahle to the onwad pus.age of gaa during the course of 

eruatation will l>eoeae pathopaio in tlla ona•t of VJ!paaio oud.Uion. 

Jlor normal and mt.b;utded tmz.otionin,; of •ra.otation it is neoeeaaz-7 

for ihe oe1opha,:a.a to be olaar of to&d obatruotion, or \hat ariai:Dc fl'Oll 

oU.n.ioal cumsff. !he ll!llloular ton.us of the oardiao 1phillc\er should. bs 

aera&l, and the cardiac orifice fr•• from ob1truotion. In addition it 

1a *•ld bT some ~6Q'a \hat tho1e l"UMtllal 110Tement1 qnohron.i1ed w:Liih 

the eruc•a";ioa act should. \e ful.17 co-ordinated. ( 61) 

.Aacott (10), 1n th• course of post •rt• work hae shown that chrotc 

bloat 11 .,-aptomatic where 4&fimot1on of either of the aboTe fa.cton occur. 

It is also a point not to 'be ~rlooked that the oeeophagas conmnm• 

ioat•• with the nmen caTiV at a much lower leTel than the upper lill1t■ 

of the dOraal sac of the 1·,mu1n. appear 

...,.ll,llllll\JLU T'H.r.,, ....... 'ihau facilitate 'PA'llraftYJll.l of Pl pariicvlarJ.¥ """'"""1" 

rapid wav~ it has been in41oate4 that e:ru.ctatioa 

ia vnimped.ed. eYen oard.1& 11 111111J:11.arir•o.~ (148). (139). 

final aual.Tsis 1u1>1114UlJ. \&•.1,11111B•- on the 111N8cular aciiTiV 

the card.iao .,,.,,~--- --u, ... .L.i~'•"'- en tri1 rumen 

•1•1!>, ...... 'l'"A ... .,. it will ... , ..... , •• ..,,,., e:nmine role -cardiac 

in. era.otation conaiderbg: ----

a)• of 0a;rd.iac Sphu.oter. 

111 Control of Cardiac Sphincter. 

c). .!!!?:!,~J?'._ of Oariiac Sphincter. 

a)lil J'unction of t~ Oar!:1,ao ~~ ... ,~.!.• 
.._..._.__ ... , _ _..__. .... _ ... __ ~ 

the 

cud.iac orifice a l'\'Dlen fistula. .'8 

oa;r41ac -r--- ls 
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i.Ddepenc1ent -.c\1vitl¥ T&1"7ing w1th changing conclit1ona on the oe10~&1 
' ' 

aad atOJdCh side1. 

!'he sphincter 1a howeYer also ,mdf)r the control of ~e central. 

••rTous erst• betnc ianervatecl by the YagG.s ~ ~th(! dog and. rabbit• 1114 

1n par-t bl' the aplanchnio (11J1.Pathetic) 1n '11e e~~. Carltn e\ al. (17~). 

Spum of the cardia m doga h$8 bee l"eproduced. e:rperimen,a.1.q 'b7 bi~lateral 

·vagotOJtT, combin•d •l~Jl an encircli.nc lricia1on thrc,uch the outer coat, of. 

the oeaopba«ua_• juat ab the 41aphr • Since neither prooed.ure 

alone 1a autficient to produce the condition 1t ·•B¥ 'M coaceiTicl that 

there ,are fibres eou:-sing within t he wall of the oesophagus which are 

·related 1n aoae w93 to ~•1azation of the cardiac aphincter. Gronclahl 

.Md Harvey 1940 ( 171). 

• • 1'ha.t at1aul.at1on of the cen-ic&l. ,"f'agwa 1n the dog cawaea relaxation 
,i,--•;..i .• .~ ' .• ~ ~ .. 

I 

of the cardia follow•4 by cOlltractioA waa deii0J11trate4 la the work of 
I 

laehaaim 1945 (172). l3.Y cutting the 1'agu ,ienea 1n the neck he alao 

f oUJLd the lower end ot the oiaopha.pa con tr acted.. the ca:-dioapaaa re1ul tilac 
. 1 ,f I 

wu pre■u11ecl to b• clu•·~to th• uoppoaea. action of the tl'JIIPathetio nerTe■ , 

siace atrop1ne ia 1nefi'eo'1:H while\ •rgot•1n• cause• a r,1aau.o•. . ~-~ 

The fibre• procl.ucirlg contraction were :f'oun4 to be cholinergic an.d the7 

tX-aTel in the m&U1 .trmak:1 of the nc1, the 1n.hib1 tor¥ ■echazi1aa betng · 

w1 thin the wall of the lower-J»e1ophqua. 

lien •t al. 1947 (173), .carried thia work further l>¥ deuble ft&9t-.y 

•t clif:fere!lt leTela .in train•cl adult 
1
~ga. hotion. of the netTee a\ o:r 

aboYe the hilUll of the llmgll procluoe4 pa:rallaie and. dilatation. of the 

cU.at.i. mo1•t.Y of lhe ,c,eaoph~. , Thar• was •~ impairlleni ·_of appetite 

lm.t the anitaala showed .. & pronounced ,endeney to emeaia. 

Swallowing thrust the _meal into the dilated oeaopha.gu b11t toaic 0011-

\raction of the sinooth irWtCl.♦ f orced the bolus into t he phaQ'nX tro111 which h 

waa vomited.. ln halt the aziilla1.s uae4 the oardia was diatincti,. pahl.oua. 

After aupra-41aphrapat{c T'!iftOIW a nol1!1al oesophageal ac\iTj,V to the 
. -- . - ~ .- .,.,..,~-• l 

•wallowing ot the bol~_:'_!'ii;. obaer,ed ) ut :e,tter a::br ief 1:1hterYal\ ,ru 

regurgitatecl iato -the oeaophagal 4 ~is waa ~attr1buted ~ . 111L uapainaat 

,f th• reo-eptiTe rela.n.ti~n of ~he ~toms.eh associated with a hlPotonie 
. 

card1a. J.t u iQortant ~.to'i. Ji_~J~::lzi1 relation tcf;,tu prH•t: #ecuali,OA 

that a1811-lar, i-eaul. ta were obtained whta Y&got0111J wu performed oa ■JJDPath-

ectomi■•d anill&l.s. 

~ 
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of oesophagus 

suppl7 is 

ADl.tllDEI?' WO~t8J~S C0'/0.CUr 

of aotor fuotion 1n e1ar.pl• .,omach aniula. (17 4), (175). 
' 

al {176), 

Di &l."Q,,MIEIYB~Jm l:IJt••~-~Rt~U ••rr•• 
v•-= -- 1n "'P"""~ ... ...., tails 

lo ~rlidllCte ··~·--

·tha,ra::r·ar111 aa. 

than. a pua1Y• ohanp. n.ot 

aat1v•l7 dilate, oc~ so 

orifice. this eonnec 

of .reJm::&.at1r1oa et 

aardia 

Sl.i&):l~ wreases :l;n pre88\U'9 were 4-•Aq~•·A•4••· ~.,..-,.~.-~ •A~•-~••s dtstens1on 

soae ~UJ~ll'i;]l•~-~u~ nauaaa or 4istreas, there wu ao effect on 

relaxation contraction-~·~•&-

this wo:rk .-..u ......... ," 1947 (180), 'this 

reflex have not 'bee wo:rited is htrinsic. 

ffi4enoe then brplin ca.1:•o.;uHJJ ......... w.•~·-~":.--"' ..... , ... q,,-.-,•4
•••- aet:1,re 

motor umervation U.~W;uilJ/T Mft-,m~n~■ arising from 

the 

b) • ~~~!.!!. ~!1! ... E_!rdi.ac Sphi;t_o't!!.!.. 

To what exta't. the cardiao aphinoter ma., be controlled by velimt&r7 w 

reflex action 1n lltZUotatio:n, and U a reflex the id.entit;r of 'the stimulus. is 

a aa.tter for coaJeotwe. 

Dukes 1947 {181) • state, that the eardiac aph1Jlcter is probab~.; 

controlled refle:3.¥, whilst Oole et al~ t9), ooaa14er Uua.t the card1ae or1t1oe 
• 

is -..-·--·- in ..... ., ... "'""" not simpl1' forced ope 'iJ i.:Aoreased J"WICMl 
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Fig. 6.-Tracing of portion of ruminal pre .. uro curve of cow 557 on full ration 
of alfalfa hay nnd corn silnge, using meN'ury mnnorn~ter (January 29, 1937). The 
bottom line i• the time inter,•nl in minutes. The points on the middle line iudicate 
when nudible bclehing occurred. The vertical scnle represents pre••ure, 0.5 mm on the 
graph correoponding with 1.0 mm mercury of prcooure. Note thnt nfter ench belching 
a drop in ruminnl pre88ure occurred nnd that thi• drop in pre88ure follows a ruminal 
contraction. The high68t preuure point i• due to •trctching. Stretching, coughing, 
and llO forth, caull' greater changc,, in ruminal preuure than doc• the eontrnction of 
the rumen muoeulature it.elf. 

Pig. 7.-Trn,·ing of portion of rumlnal preuure cur.e of cow M7 while oxyguu i• 
l,ciug added nt tlw rate of 3.6 liters per minute, uaing mercury manometer (A pril 13, 
1937 J. As in figure 0, the bottom line is the time interval in minutes, the poinb on the 
middle line indicate wh(•u audible belching occurred, nod the vertical scale represents 
pre•sur,·, ll.5 mm on the graph corre1ponding with 1.0 mm mercury of presaure. Though 
the ruminal preuure, during ruminnl relaxation, is 8 mm mercury aoove thu vrC811ure 
l>t·fore o~ygen wu1 introduced, belchlnit 1tili occurs only at the penk of ruminal con
tr11ction. 

Fig.30. 
After Cole et.al.(5I). 
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(51) a reflex 

c~ orifice stimulated of ro~ with the walls 

of the r-mnen. 

(163) cons14ers that the v1,1111""".w.'~ of oesop~ 4epaia on the 

i-wnenal contraction usually usoaiated with e:ruatation. 

pariioulu "1rm-.n'l"•1un>1na is 1,1m;u.11ta: the cardiac orif'iae with 

and no serious diatensio:a during complete rmna&l 

stasis inslltna.tion with Q,u.iJI (151), and gra.ss,PhUlipson (148) 

1n rt:111e:a. !his suggests either stro:ap:r TOl'Dta:&7 inteJ'V'Glltion 

has ilnplied. to date. o:r im.pl:loatien !ler"ffta 'Ra.~!:hwAYa 

directl; w.i.-m~.w.1-.u ·- w1 thin rwae:a walls , and of geate:r compleld t.J than 

the sbipl• reflex conceived b7 Oole 0 Xleiuer. (51). 

postulated opening the oariiae orifice fer 

are su111s1uu1.111-,a1u,a. •·•!l"l'u11,,..·nn•111 evide:aoe the,- would l>eat 

un,lll'Jl'.lc::nnllllm.a associated with 11H-.u!!,._ 

caa ao.no~Q.98 

a strone: rumenaJ. oontrat:rnon ~THCU.••ll-l•n rt:111ena:t pressure 1n SW,IIRJ 

(139),and oattle,Oole (51) 

b&Clnl!U"d. Wa'\f8 ,.,...,.,<ll!l._.,,.,,.<ll!l m ,..-.,. ... ,,!!!UL~ encta:tion 

was _,.., ... ,.-.. ,. .. by t .r.-fli'.,-.ijiU,- oc~ac• since con\.ractio:n 

rt:1118 u4 PR"l!&.>..cn:u. OCCN.l'S ~s\:laate:t.¥ once a ~te,. 

Cole aJ. (51), aft11ats1l11. d.oes 

occur with,--·-·· wo:rlters concm.r. 

• Bnertheless, is coasi4ere4 to depend. 

t 44,1.,l,dul.4,j..115VU. (401 ass11rt• that gu will ut 

&l"e oeaophagaa is not 

worker as .i.wi,,a.uw u.01,r9.i.uJ1111._ bloat resulting from 

:a.cniu.0<•nmeJ11&.l. paral7ais 'bra:ache• of the abdominal. 

(128)., 

stu.d1H n~iier 

onset bloat which questions 

.!il,l,,L,l.J.1.n:.:uu (40), tine• witbd.ram that vtn 

(148) 

1:.vaT,i"fur Ga.:i:-,u.au sphincteJ' for e:ructatioi 

was indicated. Cole et &1. (51), prevented a preasure increase 
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a slightl;r .u11se:::a11t •• ,::J p:ressu.-re, 

aain:tain:ing 

rwnen,. 

111, 

) 1~U1.,~~.u noted however 

ri1man ,.,.~1,1111._,,.,.lil ) (139) mq 

account for :UUU'.'A&!litd lll!i.lit41iHl IRl'1Un:ruu, if the enterio:r W&TfJ contract-

in nmttn. an,r.~w-~•-~ ~~e~&Ml~ carUac orifice u conce1Te4 

Cole et 

al. (51) which tba Q.em.ons-;:ra.1;e1. ,..,,.,,,,. .... "' 'ft,,.~ •• ,..,,,,,,,.. ......... ..,.,_ forcing 

Z'Ul'IG, ...... ,.,,. .. ,,. rn,~r.,·Mn onl.7 ft'l11'.i'.'1'1!'!iAl' rwt&D.al contraction, 

nu -r;ncma'.n. pre, aur• was l//l"!t'111uu1:ar duritlg rwnual 

~••ave as11oc1a:1;ea. .......... 'lll,G'l!!.''tl'll"' .. ~ .... ,1i .... nn:rm1al. Q1!JJ;Z.U,. further 

atomaticall.J 

forced nr1KH1·1.u-• ... ,, .. c,.,. ... ,,.,. te a """"''"'""" ; therefore, 

1, (lp&D.:inc 

ret 10\1.l "Wll 

w.u. .. ,.:a sheep (151), ..,.. 
for gas 

milk fed 

absent. 

will cause whilst 

SO _..,_.~~:~UJ,D,J. n•·..,n••o• D. 

W9X'$ 

would be barel,y tenable. 

:Sai;he (24), 

cause trouble,. 

variations 

similar 



I 

• 
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T'At'!l\'1:1',rl!PV ;\.n 

inJeoiion. of adrenalin. which is usuall,f 

to 

) • (153), 

(154), (155), 

1t 

rese:rves11 

l!Jl!lllS 

animals 

a.oi::ar1l".lDL1Z to 

use "'-OJJ.,11,,,r,:jl~ 1n 

blood 

1949 • 

~~u1•M~~ howffer, reconcile 

of an aJ.1erg1o ~~~,,__ ~:u1~1,4 000'\U'renoe 

over lo:n,: Uffl,E·L~H.,... 11$111..&.I~.- !l!Jf ... lll> •• ift same or u.wu.i..s.~ 

as rtfln'\or·-r.•n 

on 

oa~. l4CliSEN.CaD ,i, 

, su,1!,.1.1::•lk rumen one rwnmi 

Q µa~JUJJJ•~~ n,~-~~•~ nPil-t~t thie 
was 

amoat and rate of pa produotica1., whether dis1ien11•~ot tilJf3' kind was 
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apparent. 

Buei-\hel•se, mechanioal obatru.ction of the oeaopha.gae whether from clinical 

or pbJ"•ioal causes is generall,y accepted as beiag oontr1bu.to17 to the 

't¥mpan.1o condUio. Obatruc\ion of the cardiac ori:tioe haT1n.g similar 

consequences ia without ezperi»ental evidence but ia s~eted DT Jacobsen 

et al. {89). Thtq agree~ the ne~easit.¥ of eructation for removal of 

gas which is too rapidq gcerated to H abaorbed. Their postulate is 

that rapid ingestion of a. dense food mass weu.14 tend to force the stoaaoh 

down again11t the a'bdGminal floor, depress the t'lardia below the lnel of the 

fluid in th8 f'oresto.macha and trap the gas. !he condUion beillg acgraTated 

~ th• 'bu<>¥iDg up of the i'r••hl;y tncested mass b;y the generated gaa. 

Interferenos with the reticular flow by ·the food mass 1a suggested. 

!tbese worker• draw attention to the fact that danpr of bloat is 81"f&tleat 

after gradn«, a phenosena giving emphasis to their postulation. 

fhis bn,ethesiia dosa not acaouat for ernctatioa from the apparenil¥ 

obstructed card1a in the rum.ea packed with inpsta, {178). or flooded 

with water, (126). (151) • 

.An &dd1tie.al claim ie made, al tbou&b, not s11'bstanUated, that la1W11e1 

&re 11ore rapi41¥ inceeied ~ grusee, hence accounting tor the non 

occurence of bloat in graaaea. This T:1ew is held. to be untsnable b7 

Ool• 8114 Kleiber, (cited b7 Oole et al (9) ), on the basis of their 

unpu\lish•d f hdinp \hat oae cow unde:r obaenation to detel'l!lhe the 

relationship oe,weell 1'ee4 COD.IIUllption and bloat, bloated re«u].arl.l' upon 

ccmeuaiDg as li\tle as 12 - 18 pounds of alfalfa pastlu'e. Thia 1ame 

cow ate 47 pounds of suda:n grass o,rer a ■im'-lar perio4 without bloating. 

Bo de,aila howeTer, are given of the previoua meal. tille interval following, 

or rate of gaa formation: All ef theiie f ao,ora bein« important in de't;er

minin.g the volume of gas present in ·the rumen in a given time. 

:rumen 

WU 

comes (18!) 

b;y 

rum.en fietulqe4 cow~ 

), 

( • w11ih sheep who Ji.u•-... fiood.to.g rum.a w11ih 
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ia 

n.nwe,rar 

~4••·~ ' 
bUSOal. moftl ma~bPana U oalf, 

Ill 

or.i.ullU. stimulation aauaea con,rac\io:n of 

(167) 

4Dgs, further ..,.,.. .. , ... "'" stimuli g,,_. ... ,.~••·.i.ag ill 

1946 (192). 

strcmcl.J sq:ge1r1 1.,,~ • .,., ..... eru.o'ia:Uoa reflex is •t11aled. a 

c-.tre p-1
-

111
, looat•d b. the -a-.. •••• uea of 

origin. Thie 11 

of r,uum •••eaeala 

WU 

the 

' • 
fflU:'8 with 

rumen 
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is respoas 

The poeaibiliv of the oard1ao aphinoter reapondi:ag to nervous refiex 

control ».eeds to be critically exaidned in relation to the normal frequency 

ot eructation. and the state o! the rtooen contents in the normal aad experi• 

men \al mime.1. 

Reference is made to spasm of the oard.ia. in the human i,ubJect b7 Weiee 1944 (1 

1n term.a of a ps7ohosomatio disorder. a combination of plq'sical and ps7cholog

ioal treatment being suggea"•d• which 1mpl1oa11ea nel"TWs control of a more 

complex name '\ban a aimple reflex. 

was _., .. v.,... the ,.,..,.,,a,_ .. _w cause bleat ta the 

where'b7 rwnem 

sphincter. 

(164; 

•~•-~•• which will 

the cause of 

QS .,..,.._,,,...,.,_,q; T>nY>1~1l'Ul,'2" thctuchte 

serve an a,1d to , the following 

a). Moat of the rumen gas is expelled b¥ ernotation through the card.1: 

orifice ad oeaophagu.s, obstruc,1011 ot which is pathogcic to bloat 

b)cs 'l'h• eaictiac aphiacter is normall.7 clo1uul; 1t ia opened in the 

deglutition, ragu.rgita.tio:D., snd eructation; dysfunction jn 11b.1e respect would 

be contribu.1017 to the paihogenea1a of bloat. 

c). Belaxai1en and cOl\tl."ao\io:a. o:f the oardia nontall7 follows the 

pe~istal.iio wa,m of d.e«lutition; there is eTi!eaee that weak: perietalai1 

fail11 to activate the movemen.t of the car41• sphincter. 

d), Beine composed of amooih n:naole. the cardiac sphincter is capabl 

•f an:tomatic moTemen.t. 

e)., It 1a the authoritative opt.ion that the Ta.gal eupp1¥ to the 

a.ard.ia b chiefl3 of moto1· function. 

f).. hggtamine oau8es relu:ati~ of the oardi&. 

g}. a inoreaae in eruotation frequency ia ruminants is normrul;r 

coincident with increasing intra-rumenal presRure, and accelerated rumen 

motility,. 
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h). There ia evidence tha.:t; er,.1cta.tion n.ormally synchronises with 

rwaenal oontraotion, but not each contr9.Ction. 

iructation can !unction e:f'fic1.entl7 when the l'Ulnen is 

j). There is evidence that constant exper1mentu distension of the 

s111ple stomach causes relaxation of the cm:-dia. 

k). JOru.cta.t:l.on oan be elicited bJ s1a:nulat1on of the o .. oph.Ageal 

groove: oral and vagua stimulation cwses reflex contraction of tha oeao

:Phageal groove. 

1). There is evidence of normal eructation being inhibited by 

vagoto~ with reaul tant tymp~. 

m.).. '11here is no known publitMd evidanoe whioh indicates that 

laok of roughage 1nh1bi ts eructation. 

n). ltu.m.en inBuf:f'lated oarbon monoxide has b$en found to inhibit 

eructation. 

o). E~erimental findinge are at variance in respect of water 

submergence of tht 4ardia inhibiting eructation. 

p)... Spasm of the cardia and subsequent inhibition of ernctatioa 

mQ¥ conoeivabJ.¥ 1·esul t fi·ovi an anapb,ylaotic shock,. Should the sensitising 

a,;ent be of plan·t origin, ·then the conception oi such a shook would be in

con1patible ·;;1th the manne:i:· in which a.cute 'bloat 12 commonl¥ lllaJliflt!lt. 

(Section E follows overleaf -
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E. RUMElf GASS$: 'l'HEm CO.MroSITlON AND FORMA:I'ION AS 
- = 

THE INI'ERNAL ENVIroNM!i::NT. 

Those peysiological pheno: assouia.t~d. with digestion of direct 

consequence to tbis eXPOsition have been cons:taered. In the course of 

trc,atment of the nubject ma.ttex it has become increa::dngly e'Vl.dent that 

,he many :runcti of the digestive tract ,inl'luenoed more or less, 

.d are inextricable from those verlable factors comprising the intemel 

enviro:ament. 

trot ~as t of these is ~, '18.ture of ·the rumen gases, their rate of 

formation, volume, and. coml,)Qsition, all 01· wm.oh in th~ grazing animal 

~ di:i::-eotzy- co:nsequent upon the 1.ia tu.re o p.Lsnt material ingested. 

Now the ruminant ia peculiar in that terIDe11tation is important 

:part of digestion; ill f aat the e~ asion "~astric digestion'' in either 

cattle, sheep or goats; on.1 :p ... "Cibi!!Oly in all ottier a-peoies of ruminants., 

infers fermentation followed peptic digest ion. Phillipson (195) 1950. 

The internal environment then, and its ,a riations in so far as it 

influences f'er.menta:liion, is of immediate importance to this discourse, 

being that physiological aspect of digestion whlch logically follows the 

re mech.-mioru. cor..niderations. 

Ncr,r the vol~ 0£ all gases present in the :rumen at any one time 

11 be determined in the first instance by t 

sequent upon the type of mioro-organisma present .. 

tabolio activity con-

Ca.s production l be e:?g?eoted t o proceed at e. fast or slow rate 

according to the degree of stimulus givm to the fen:11&.rtative processes., 

provided other conditions of the nutritional medium are favourable. 

Throughout a t ~nty-f our hour period then, production and 

pressuzte in the rumen will fluctuate to ~ extent conditioned by the 

aioount of food entering the I 

tor bacterial synthesis. 

, its nutrient val:ue, and availability 

.According to the progress of fermentation ao will the peaks of gas 

formation be attained., t heir distrlbu'tion throughout t}-..e day being related 

to the t at which the nutritional stimulus is received·. 

By separe.t~ examinatio11 of -the influences causing f'luctuation in 

rumen.al ie:5 formation, a mo;t'e correct pemrieotiTe wiJl be giv~n to those 

complexities of plont e.:nd animal inter-actioll e.s they IDSsY contribute to 

bloat and its iuoideuoe. of the :en ea those factors 
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~- Composition of Rumen~~• -------
The gases present in the rumen are prinoipally methane and 

carbon-dioxide, but traces of other gases are ofte11 found. Avera.ff!! 

figures given by lleiber 194-3 (196) for co• feeding on a.ltalfa paature 

are 

CO2 

02 

CH4 

67 

26 

7 

9~1 

l 

~ 

% 
61-97 

3•81 

18•42 

Evidently these figures frClll bloated cows do not dit'f er strikingly 

frc,m those obtained in nonnal onimals (196) (51); the high o~gen figure 
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mersion in the :rumen f'luid. It will be recalled ·the.1:. earlier in this 

disoourse di:fferenoes in dr.r matter in-take in a given t:l.me due to var

iations in ingestion rate, e.ooessability, and. availability of herbage 

were considered like]Jr to ob1;ain. Where the approaoh to the optimal 

levele for these conditions varies, intra-rumen.al ge.a pressures would 

also be expected to vary, reaobing the highest peaks in a g1 ven time 
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where the optimal levels were attained. This v.ould be accentuated by 

differenoea in tll.e rumen ga.q prod:uction potential of herbage as demon

strated by OolE: and JO.eiber (63}~ 

It is pertinent to note that the s;ppetite and ooinoident cry matter 
• 

• 

• 



-

-

and 

• on r,'"""'"'YI'"''".,., 
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for microbial disintegration. Aooordin.g to the concent:i:iation of thos1~ 
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~- Time Inten-al attar ~aDd Bwnan Gas 'fo:rmation. __ ,_ .. =--·---.... , .. , -----,-~----~ 
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" 

is dw! to not ·tald.ug into account tll.e 9.fore:inen•bioned f aotora. 



I 

In tb.a.t exQIDple l hour of grazing a non-blos.t-provold.Ilg 



(Bee ¥ii.OO, p.ll2A.). 



' 

• 

Tha greatest herbage intake WIHll.d be expeoted during those periods; 

with a riBe to a. peak in X"llIIl$Il gas to:rmaticn after feeding, and the rats ot 

gas fonns.tion. being pro:portional to feed consumed, it VK>uld "be logioal to 

assume tha.t a f ailu.re in ga.11, removal -nould moat frequ.ent~y be oxpnszed by 

distension and bloat during those grazing cyoles i.:JrmDdiately after 1nilldng. 

Acute bloo.t mq quite weL1 ooour a:ti other periods or the de.Yi in that 

case :i:t should be notod ·tha:t; gra.ziJtg behaio1.7.r is of a oyolio nature, well 

defined. pt,rlods of intake oocu.rri.ng throughout the W1\'Y• The same principle 

of rumen ges production ltOuld apply however, wlth ·the differenoe tha.t a 

li:,wer grazing a.otiYity l!li\Y give r:lae to 'the oond.ition, owing ·to continusd 

f'eemente.tion and &n aooumulation of gae from the previoUPA grazing eyole. 

This manifestat:i.on wu.J.d s.ococd with obeerTations made by the writez•. 

It has repea.tedly 'been obaer,ed that ei:'Uotatioza is f'Nqu~nt in th$ rest 

per:1.od. between· gre.zing cyoles, md even n0ruw. distension i.s relieTed 'before 

oommenoing to gra:::e, (S~:e Fig, 15, p. 70A, end Fia; .. 15A_. p., 71A.). 

Kno1m differenoee between an.imals lihioh msy acooun:t: for euoh d.itter

eno6s in 'bloat inoidenoe~ me,y· result troni differences in grazj.ng acti'Yii.y 

(time end rate), rumen oa:pa.oity, and rate and volume of rumen gas pro~ced. 

V.hilst ·the same pattern of graz:i..ng t;j,me end rate ma.y be maintained 

for long :por·iod.'3 j_t ia read.i:I;y conceived that llhen :pasture a-t'falins optim.un 

· "" oonditiorui of quiantity, pala.tab:l.ll.ty, and qul.llity in t(~nns of readily assim-

• 
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ilable nutl'ionta, uo also will optimum oondi·ti011S o'b·tain for rumen 

i&S formation. 

In the final analysis the .2roduots of fezl!lenta:tion w:lll be related 

to the activity crf I'WOOn rnicro-organ:i.sms. Suoh activity is k:m~wn to be 

stimulated after feeding, and to displi:zy- seasonal peaks in aooE>rd with 

the mltrient ati.mulua recei·~ed. 
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APPENDIX I. 

GRAZING ACTIVITY AND TIE ONSET TO BLOAT FOR JERSEY COW X. 

JANUARY 1950. 
GRAZING CYCLE I. 

Date Grazing Total Length Total bites Time onset Total commenced Number of' bites per 10-minute period bites in in f'irst to bloat cows 
A. M. P. M. ins. hour or (Minutes) 

grazing Degree of' 
• - bloat 0 r:: I 'O 

'O ,+J 
(1) 

'O ' Q) ~ ,... 
~ Q) ~ ::, s::: t) ,... ..!i:l Q.l +,) II: .... .... .... ~ I> ca 0 J:ii 1 2 3 4 5 6 7 8 9 10 11 Ii?. ,-4 

~ r~ ~ r-i m tn 

17: 1: 50 1 I 8• 0 349 318 147 409 182 55 70 - - - - 1530 65 1428 40 65 !15 17 6 

18 3 I 7·45 186 261 390 305 321 551 170 195 - - - 2079 80 1714 + - - I - 17 0 

18 1 6-45 635 556 474 536 346 39 - - - - - 2686 55 2686 45 55 - 17 7 
20 1 5•48 548 555 562 405 570 547 339 46 - - - 3572 72 3187 44 72 180 17 7 
21 1 5·39 443 468 548 391 224 - - - - - - 2074 48 2040 48 88 - 4 1 
24 3 I 7•38 353 370 353 430 402 333 258 266 265 141 106 3282 110 2241 99 - - 17 1 
24 ) 1 I 6•18 553 495 439 549 
24 ) 2 388 360 460 296 437 232 4209 100 2857 44 102 - 17 2 

25 1 5·44 448 520 550 407 469 483 519 59 - - - 3443 73 2865 49 69 - 17 3 
• 

26 I 1 8•43 396 374 320 298 217 289 21 - - - - 1915 64 1894 ' + - - - 17 0 
I 

26 1 6·7 419 580 512 570 423 393 - - - - - 2897 58 2897 47 55 58 7 4 

27 1 7•7 494 526 536 469 227 332 170 20 - - - 2774 7); 2584 56 67 - 17 1 
I I 



APPENDIX II. 

GRAZING ACTIVITY AND TI ONSET TO BLOAT FOR JERSEY CO X. 
FEBRUARY 1950. 

GRAZING CYCLE I. 

Date 
Grazing 
commence Total Time oneet 

Total Total Length bites to bloat 
A. • P. Number of' ~ites per 10-minute period in in t'irst (Minutes) cows 

• bites Mins. hour of' 
grazing Degree of' 

• bloat, • z J~ ~ 
~ t) 

,-t t) ~ 
t) ~ t) ~ ::l s:: 
-r◄ 

,-t ~~ t) +> !it: 
Ii, -r◄ •M ~ ~, c.o • z ,-t ail • ,-t 

1 2 3 4 5 6 7 8 9 10 11 U) ;:;E U) p.. i:Q 

I 
96 62 134 134 161 62 989 714 2:2:50 3 10-0 I 127 213 - - - 73 + 17 0 

19 13 7•47 I 495 460 398 399 365 284 366 246 134 181 - 3328 100 2401 + 17 0 j 
I 

21 3 10•5 277 268 267 307 310 297 259 164 - - - 2149 84 1726 + 17 0 
21 1 I 7• 3 654 620 606 671 666 576 324 78 - - - 3793 52 - - 17 I 5 
22 1 I 7• 10 646 661 567 476 - - - - - - - 2350 38 2350 + 17 0 
23 1 15•37 381 448 460 671 542 570 352

1 
37 - - - 3461 73 3072 40 70 - 17 6 

24 3 7·55 ' 411 203 9 167 96 165 - I 125 - - - 1533 90 1051 + 17 0 
I 

24 1 6•40 379 466 549 572 637 522 419 - - - - 3544 67 3125 59 - - 17 I 1 
I 

635 j 611 642 1579 348 !322 25 I 1 a .1 o I 251 - l - - - 3388 68 .3137 58 111 I 17 3 
I 

- - ----- -- - - -~~ - -- --



APP] ND IX II. 

GRAZING ACTIVITY AND TI !E OHSET TO BLOAT FOR J i'RSEY CO. X. 

JAN. /FEB. 19~0. GRAZING CYCLE II. 

Total Time onset Total 
Grazing Total L ength bites to bloat 

in .first (Minutes) cows 
Date commenced Number of bites per 10-minute period in hour o:f Degree of - bites grazing bloat 

A. • P • .M • inutee 
• 

0 
z 

'Cl 
'Cl . Q) 
,--4 +> 'Cl Q) M 
Q) 

I 
,--4 .c Q) M ~ i::: 

-r-4 -r-4 ~ ~ Q) +' :,; 
rx. z •rl M > c.o 0 

,-1 a1 Q) a1 ,--4 

I rn =e rn P-4 l'.:Q 

1 2 3 4 r:; 6 7 8 9 10 11 -
I 

291 350 1134 282 1167 1170 257 1 I 2016 
r 

65 11 I 18: 1: 50 3 10•50 137 138 100 100 ... 85 0 
I 

1 2172 
I 

24 3 11:26 250 261 363 276 342 265 300 109 76 + 17 I 0 
2:2:50 3 12• 7 112 351 356 264 238 276 I I 

I 

1597 59 I· 11 I 3 -
I 19 3 1035 174 259 290 280 295 I 310 57 21 2 ,224 230 . 

I 'Cl I 

21 3 11•50 195 35 198 246 21 1 I 1 74 I 234 343 168 I 267 1:: ~ I 
I 

24 3 10:21 158 104 322 315 140 353 82 ,164 1141 236 18~ ! I 

i 
I I 

I P.!5RIODS CO TINU•D 
3229 135 t 17 0 19( 393 12731 2321 

110 
1
194 I 

+ 
21 Cont. 

216 1112, 1281111 125 49 39 28 10 3199 206 + 
I 

17 0 
24J 0 254 156 280 167 I I 2872 143 + 17 0 




