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1% is & gimple and yet fundsmental blolsogical concept that one of the
sgsential differences Dbetween plants and apimels lies in their mode of
nubrition,

The plant ig able to use soil nutrients and synthesize its nutritionsl
requirements in the presence of light by the process of carbon assimilation,
The animal is entirely dependent on those synthesized plant products for its
nubrition,

In this very essential difference rmminan%s and herbage plants assume
& commensal relationship, becoming incressingly interdependent as systems
of pasture and snimal produvection intengify,

Thig relationship has become a well sccepied prineciple in herbage
agronemy as to appear almost & statement of the obvious, Hevertheless
the writer submits that progress in this field during the past two decades
has been concerned almost solely with the botsnical aspects of plant pro-
duction,

The develepment of giraing of plants for grazing conditions, with
the additional benefits of an extended grazing seasom, and greater herbage
bulk per acre, are schievements of the plent breeder which have been making
an immeagursble contribution te snimal production.

In spite of the wltimate use of herbage plants however, studies of the
interaction of snimal and plact have lageged behind the advences made by the
plant breeder, V

The animal has besen used almost exclusively either as a measure of
plant production ln terms of liveweight incresse, or as the controllsble
facter for the purpuse of imposing particular environmental conditions

wpen individual plant species or commanities, Bathe 1947 (1).
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With this criticism in mind, Stapledon 1948 (2) discussing the

subject of grasslend management for animal production states that " the

scheel to which I h@i@%@‘hax been soevsed and net withoud s messure of
Justice, of paying insufficlent attention to the needs of the smimal.

it de difficult to-day for any y&x%&s@l&r @@&@@1 of thought to march in
step with all ka@x sehoolgew bmk in wrwym&%iwm as knovledge ascoumulates,
8o does the need to do so begome imcressingly wrgent, Flant nuilrition
is not Just = matter of Ca, P, &, W, and emima) mubrition involves much
more than starch equivalent and protein equivalent.”

Finslly, Ytapledon (2) rominds the sgronomist that when he advises
the farmer either by what he writes or what he says as tu seeds mizbures
md grassland mmnmgmma&%* in effect he wears the mentle of the nubtritionist.
for he prescribes the diet o which slone the animal may be fed fer weeks
or months on ead,

Therein lies the trend of thought whieh has stimulated the subject
of the ﬁi@ﬁ@@&@@ %o follow,

The writer subnits thet any biological practice which is aimed ab
stimlating & preferred metabolic process will advance towards a state
of imbalance in relatlion to other processes with an increasing inbensity
of stimulation,

Muir 1948 {3) subscribes to the widely held opinion that physiclogieal
disorders such ag bloat,and grass tetany, sre more common on lsye than on
permanent passture, The difference cleimed for the ley se against permenent
pasture ds one of relstively higher incldence of physiologicsl disorders
in snimals @%&tﬁm@& on lays, it being recognlsed that both types of
pasture are capsble at bimes of disturbing the physiclogical egquilibriumm
of the grasing amiwal,

The implication is, therefore, that the temporary eward must bend
to possgess, ab a high level of metivity, the factors respousible for
rhysiological aberrations in snimals at pasturs.

The principle of intenslive gresslend fazgming is not necesssrily
attacked bat the present design of pasbures under certain conditions of
soil and mansgement mey be less zble to provide a diet for heslth as well
ag produetivity. R

This is borne out by the many reports from those countries of intensive

grassland production which indicate an incresse in physiologicsl disorders
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srising from the lubslsuce of animel ﬁm&yiﬁi@m vesulting from luntensive
pestoral management practices. (3). Bemnettd 1946 (4), ﬁiim%r 1947 (B),
and others, (14). (29). |
The peculisr sesmsonal nature of these &1$wwé®x$$&nﬂ the limdtabtions
of our km@wlwﬁg@ in yregpect of sessonel changes ln the cheuwistyy of the
growing plant. particularly in relation to the grazing snimal, have resulied
go far in bub slow progress towards evelving measures of preventive tresatment,
fn awareness of the consequences vwhich need to be anticipated from
jntensive @wmwalamﬁ production in Vew Yealand is expressed by Meleekan, 1947
(86). ¥He considers that it is more than e coincidence that such stock
’ digorders seem %o cccur at periods of repid change in pasture growth,
HolMeekan implicates changes from poverty Yo plenmty, frem high fibre to
low fibre, from slow growing to repid growing feed, aud suggests thab the

need for adequate management technigues in this connection is an obvigus

line of attack,

An approach by mesns of perfecting our grasing nanagement to overe
come graging disorders is suggested by Johustone-Wallace 1950,(6), in
VX@@%&W&&% %o the %1@%% problem, At the same %ime he gives the opinion
that the real solution 1$é$‘ywrh&pm ag wuch with the agvonomist %@%f%ﬁ&mﬁ
breeder as with the grasier,

The concept of Lreeding plants for bloateprosf pastures is entertained,
and already recent literature refers to pasture geeds mixbures ww@m@mm&&w&
for reducing the bloat risk. (33), (34), (38),

It is interesting %o note that an agronomic approach, bﬁaﬁ&ﬁ~*

use of pegture having a wider species couposition ie r&&@wmwn&&&a" :@x%
oome & physiolegical diseorder causing sericus losges in sheep &w&w&&@:li
subterrsnean clover in Avstralis, (4). | J

4 new departure then bhecomes evident, ss to those Ffactores which sve
desirable in pastures and gmmm plants, The writer subscribes to the
view that thes herbage agronomist will be aided in hie approach %o this new
agpect of his work when possessed of an eppreciation of the integral
relationship between the x&&mﬁ &na\§wr®@$n snimal physiological processes,

For this reason an exposition of suimal pusture intersctions will be
attenpbted uvsing bloat in rominembs as the specific example,

Bloat in grazing ruminants is referred to by Johnstone- ¥allase 1948 (7)

ag a problem erising wmore freguently with lmproved pasture production methods,
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He suggests that it is perhaps the most important factor requiring
investigation if a full utilization of improved pastures is to be obbtained,
Melieekan 1947 (86) states that it is a problem which emphasises the
complexity of these animalepssture interactions and considers that of all
of them it is perhaps the most complex,

8o far failure %o produce the condition in the fleld has defied
the more orthedox methods of experimentation, Aany solution however rests
more probably upon the integrated efforts of workers in sllied rather than
in sny one field, The growing need for this type of appreach in bioclogical
studies 1is keenly appreclated by the writer,

Howaver, the opinion is supported that ultimately measures for the
prevention of biost will take sn sgronomic form, JFurther, the agrost~
ologigt should bring that thought %o bear uwpon the problem which integrates
thoge many aspects of his work designed tb neet the needs of the apimal,

dn abtempt will be made %o follow that recommendatbtion in this
discourse, Should this digsertabion provide alse o reference base for
cons tructive thought whatever menner of invesbigetion is adopted for the
bleat preblem, its purpose will be well served,

Broadly the subJect matter will be treated as followsi-

As, 'The bloat preblem, its nsnifegtations and incidence.

BB,1. The in sitv interactions of pasture and snimal as phéﬁnmen&
associated with acute bloat, Part I - Plant-conditioned
interactions,

BB.2. The in situ intersctions of pasture snd snimel as phenomens
asscciated with soute bleat, Part Il - snimal-conditioned
interactions,

CC. EBuminant digestion and bleat. The physiclogical processes
invelved, particulaerly as influenced by plant biochemiocal

snd physical factors,
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AA, THE HLOAT PRORLEM, 178 MANIFESTATIONS AWD INCIDENCE,

Bloat or hoven ie a digestive disorder in ruminsmt enimals to
which cattle, sheep, and goats, are particuvlerly eubject. The condition
sriseg from an sbnormsl distensicn of the rumen with gas, The essentisl
syupbon ls & distenslien of the flank in the left lumber trisngle, although
the whele abdomen wmay distend according to the severity of the condition,

It gshould be noted that bleoat is & very common pathelogical conditon
to which Begg 1912 (8) refers as the outstanding eymptom of functiomal
and orgonie dissased condibtions,

Bloat is most freguently classified as "chronic" and "acute”. In
gaparal, soube bloat veuslly depends wpon the nsture of the feed wheress
chronic bloat is due to an sbnormality in the physiological stale of the
snimal. Cole, Huffman. Kleiber, Olson and Sehalk 1945. (9).

Chronde bloat wsuslly extends over a considerable period, suvch as
that cansed by obstruction of the cesophagus due to enlarged wedimstinsl
lymph glands Ascost 1946 (10). or that associated with rumenal atony,
Stusrt and Oross 1946 (11)a

Acute bloat vsually refers to that condition which ecccurs within &
few hours'of pasturing: bloat in runinants feeding green legumes is
termed seube,

Dalry catile grazing legume pastures in New Zeslsnd have been
roporied %m remain in o tympsmic state for several menths in certain
seasens, Lyoms. 1928 (12),

Hevertheless this discowwse is prissrily concerned with scobe blost
as accepied in the genefal gense and manifest as a tympasnic state g@&u&ti&g
from abnormal feeding conditions, in particular as &%&B@&%t%ﬁ wish pasburing
legumesn,

Me Intosh 1941 (48) refers to two types of acute bloatee

a}  in which gas is superimposed on the ruminal mass, its escepe being
impedad by obstruction in the cesephagus and

b)  where gas remains admixed in the ruminal ingeste as noted after the
engorgenent with succulent food.

Whilaet published experimental evidence is lacking of the relative
susceeptibility of the different ruminsnt spscies to scubte bloat, Melendlish

and 0'Brien 1933 (13) report from & survey that dairy cows are more suscep-
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tible then beef smimalm or sheep. Quin 1942 (14) suggeste that dairy cows
snd lacteting ewes sye particularly susceptible owing %o an inefeaned
appetite, snd for the same reason Mead, Cole end Regmn, 1944 {15) censider
that lactating cows are more suscepbtible than dry cows.  Accerding to
Boll and Britten 1939 (16) fat lambs are more susceptible than unfinished
lembe on lasdino clover postures.

(2) BLOAT: 4 PROBLEN

QF ANDMAL AND GRAJSLAND HUSBANDRY.

A et

Bloat in ruminsnts ab pestors is a common disorder reported over a
wide disperssl of countries such as New Zemland (12) JAustralias (42)
South Africa (14) England (24) Secotlsmd (13) Framce (30) Sweden (97)
Germany (168) Canads (48) The United States of America (9) Spain (98)
snd the Avgentine (87).

In all reports referred %o, particular mention is made of the page
ture compossed either entiyely of leguminsus plants or as forming the bulk
af the contalned speciss,

Losses ave reported in dairy and beef cattle. in mutton and wool
ghaep,whilst Berg 1950 (17) reports that milking goats are not &xéap%@a@

In Great Britain stepe have been $aken to implement a national
survey to obtein field data on the bloat problem {ﬁ@)f?@ﬂ.@ﬂ@ @conomic
jmportance of bleat, as with other disorders of gresing animslsg, is nod
apparent when losses snd incidence unly are considered.

| Ward 1945 (18) indicates that wastage fyem bloat in dairy herds of
the North lsland of New Zealand amoumts to an average of «28% of all cows,
or 1,3% of enimale culled anmually during the period 193843,
&lthough the eulling rabe is comparatively low, it is the general experience
that incidence is m&gﬁ~§@m%zaux&x1y‘@u individual farms characterised by
¢lover-dominant pastures. Tyrer 1951 (20), (12), (93).
Losgses recorded ss dus to bloat in the Massey Uollege dalyy herd in lew

Zoaland, totalled 30 animals between 1940 and 1949.  Although the actual

milk production and Wsiszement time losses are a matter of conjecture.

Thay were none the less ezperienced., 4 genersl report of production
losses in Hew Zeamlend was received from Johmeon (personal commaniestion),
Referring to the Kairangs ares this observer reports that throughout the
district bloat csuses an apprecisble loss in production in individual
hepds, and caumes the delxy farmers and cccasionally the sheep farmer

some concern., The incidence of bloat in daiyy herds during the spring
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months of 1949 was instanced as being so severe in some areas that prode
uction fell rapidly, and paddocks carrying what ghould have been ideal
pasture for dalry stock were barred from grazing.

There is a paucity of information in the literature concerning milk
production losses from bleat, bub such losses are in gvidence, In
Ingland, Wooldridge 1947 (21) refers %o the lowering of milk production
in individual cows for several weeks after recovary from bloat. In ous
dairy herd in Ingland known to the writer, total milk yields dropped from
& daily average of 200 gallons before the severe outbreak of acube bloat
to 110 gallens daily average immediately after and in the ten days following
the attack. ILongman (personal commmication).

Cole et al, (9) comment on the fact that very few sufvays of the
losses attributable to bloat have been made. They quote Welch, Marsh,
and Tuncliffe. 1929 (22) who state that on the basis of a survey in
lMontana, cattlemen may expect a loss from bloal on sweet clover pasture
of less than 1 per cent, and sheepmem about 0.5 per cent.

Mc Candlish (13) reports bleat on 34 per cent of the dairy farms
in the South West of Scotland, this figure being obtained in replies
from 152 livestock producers,

Kansqn and Boyd 1943 (23). made a survey of 1,106 herds with nearly
30 000 head of cattle in Minnesota. A total of 11,205 head were pastured
on sweet clover and alfalfa in approximately equal numbers., From May
to October 182 cases of bloat were reported, end of these 50 were fatal,
Alfalfa caused 28 deaths, sweet clover 20.  Six cases of non fatal
bloat were reported on non-legume pasture.

In California, Bell and Britton (16) made a survey over seven weeks
during July and August of losses on ladino clover pasturs. These apsarVa
ations were confined v six ranches with a livestock population of 47,000
lambs and 3,200 cattle, Twenty 1ambs,kreprssenting about 50 per osﬁt
Qf the total logsses during the period, died of bloat. Two steérs died
from this cauvse.more deaths from bloat ccourred in pastures with a stand
of pure clover, or with a very high percenbtazs of clover, and bleat was
not a problem in certain pastures covered with more than HO per cent
grasses, Bathe 1948 (24) investigated the occurrence of bloat over 53
dairy farms totalling 1.160 animals, in the South VWest of England during
the spring and summer months of 1944 and 1945. Losses amounted to only

3 and 4 cows respectively in each year, but animal and pasture management
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practices were seriously hampered by the incidence. and risk of bleat.

There are a number of reporits which indicate the incidemce of
bleat ocourring in particular districts asscciated with environmental
conditions conducive to rapid and lush herbage growth, (24), (13).
in New Zealand, Hawkes Bay, Bay of Pleanty, and Menawatu districts are
known as particularly troublesome areas, (19), (18), (93). Similarly,
irrigated pasture areas aspaeially where lucerns is cultivated are kmown
to stimulate pasturing conditions conducive to bloat, Cole, Mead, and
Regan 1943 (25), Beruldsen and Morgan 1936 (26),

It is in the wvarious management aspects of pasturing animals that

the most seriocus inconvenience can result when acute bloat cccurs,

Dae b0 its ingidious nature it is difficult %o predict the onset of bloatb,
Quin 1943 (27), whilst according to Ferguson 1950 (28), there is no way
except by grazing to tell if a pasture will cause bloat. This uncer-
tainty‘necasaitates constant vigilance of animals at pasture which
wholly uneconomic praciice is reported by Mclntosh 1937 (29), to be rese
ponsidle for some siockowners selling their herds due to bloat trouble,
In South Africa, quin (14), refers to the fact that stockewners are com-
p@ll@a to use lucerne in hay ferm with resultant nutritive losses and
increased production costs, |

The risk of bloat on lucerne pastures in France i% a particular
hagard to night grazing, Davis 1950k(30). This will be appreciated
when it is realised that such pastures are usually unfenced and free
graging is practiged. Similar difficultises will be expected to prevail
when cattle are extensively grazed in ramching countries, (86},

The feeding of hay to animals prier to grazing pastures on which
there is a bleat rxisk is a preventive measure generally rea&mﬁ@m&e&.
Olsen 1940 (31), and practiced Candy 1947 (32). Apart from being umeconomic,
particularly under all pasture systems of farming, there is no cenclusive
evidence that such a prgﬁti&@ is @ffective,‘although it has been claimed
on the basis of experimental findings that feeding hay will reduce bleat. (25

Recémmandatians are made for the compilation of seeds mixtures in
which legume specles are reduced or excluded to lessen the risk of bloat
Butler 1949 (33), Jones, Burle and Brown 1942 (34), Mead, Britton and Cole,

Generally the inclusion of a greater percentage of grass species
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is recommended; This is an entirely empiricel agronomic approach for

which there is a need to investizate experimentally. Legume pasture
planbs are usumslly lmplicated in the eticlogy of Bleoab, and it is reported
that bloat will not ccour or ls reduced on pagture in which grass species
are over 50 per cent dominant (16},

This is not the experiemce of the writer who has observed under New Zealand
conditions the ounget of bloat in dairy cows severely raticned on pasture
containing over 80 per cent grass species.

Eeports from dairymen in England indicate that severe bloabrincidence
with fatalities has occurred on pasbure with cocksfoot dominent,Young
1947 (36), Shook 1947 (37).

The exclusion of legumes from pastures would be a practice detrimental
both to herbage production and soil fertility, and is a recommendabion

o be questioned, on the basis of present lkmowledge concerning the incid-
ence of bloat.

A number of observers report the incidence of bloat as being hizgh
during flushes of clover gwowth in pasturss (12), (13), (14), (22), (44).
Pagture management to maintain & balance between grass and legume species
is congidered to reduce bloat risk (93). Bub even under constant weather
conditions, this requires such highly skilled grazing management, often
at difference with animel production, as to throw doubt on its economic.
value undexr farm conditions,

Heasures have heen adopted for dairy cow grazing to restrict pasiure
available at a herbage growth stage when bleat is anticipated (19) and
Adams 1950 (38), for which soms success is claimed, The system of
rationed grazing to prevent bloat remains to be proved howsver, and its
gffects on animal preduction, and peas bure composiiion meed to be azsessed
before this system can be counfidently recommended for gemeral practice,

Its adoption is strictly limited to intensive sysitems of pasture and

(b) EFEER

According to Muir (3) it is evident that bowel imhibitery substances
in forage plants reach thresheld levels for the appsarance of clinical
a&mp%wm& suly wder ceriain aonﬁi%imns of @soil, weather, stage of growth,
and botanical composition of pasﬁwr@w A&ear&ingly intensive study of

these factors is considered sven meore necessary for the prevention of
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bloat than the identificabtion of the toxic agents which msy be invelved.
It is important them to be familiar with the feed and envircumentel
conditions under which El@at COoArs .

Gattle and shesp at pasbure were reporbed to suffer from Hoab
over eight decades ago. Large 1863 (99).  Acute bloat did not become
& serious problem according to Fiborg 1795 (39}, until the middle of
th@k@igh%e@nth sentury vhen the pasturing of clever samd lucsrne became
& comumon practice, The c&n&i%iom is now known as a ca&m@n sequel to
; grazing on ¢lever or other legumincus ctapg when it is often berumed
"eclover blown" Phillipson 1942 (404, The f@llowing leguminous crops
have been r@p@wﬁﬁﬁ as premoting bloat: lucerne (25) white clever (26)
red &1@V®i (-19) 1adine clover (16) sweet ciévar (44) peas (42) and
trefoil, (90,

Qther green feeds =re known fto give rise to bleat; the writer has
observed bloat in dairy cabile feeding Kale, grass lawn trimmings in which
legume species were sbsent, pasture comprised of over 80 per cent grass
species, and in sheep gragzing rape, %@&nxp tops ,growing wheat and barley,
Shanks 1946 (41) states that Dloat may ocour in sheep during the winter
if they have access to the green cereals wheat and barley: repidly growing
green ceresls sre rmpmf%&d by th&ﬁ 1938 Cﬁg) in Australis to cguge bloab
in cattle. In the same coumtry Veech 1937 (43) refers to travelling
cattle b@éwmi&g blown when excess green feed is available, such as variee
g@&@& thistle and the leaves of the Ruwrrajong snd willow trees.

The rate and stage of growth at which herbage plants are pastured
is reported widely as being an lmpordant contributory factor in the onset
of bloat. Cole.st. al. (25) claim t& produce bloat on lucerne pasture
in any season of the year and under varying envirommental conditions
provided the pasture is in the pre-bleoom stage of growbh, succulent,
and thick enough 4o allow for rapid ingestion,

Eephart 1929 (44) surveying the cccurrence of bloat on sweet clover
concluded that inaid@&wé was highest when the clover was succulent.,

Rapid, suveculent growth of sufficient guantity would seem o be the
genersl pasture conditions for inducing blost. Dixon 1938 (45), 1939 (46)
and others (41}, (42), (35), (13).

Reference to particular parts of the plant is made by Quin (27) who
states that bleoat in sheep was sssociated with the ravenous consumpbion

of the green lesfy tvps of lucerne, In this connection it is worth noting



a dairyman's observation on dairy cows grazing a dominantly cnakaféﬁt
pas ture on which severe attacks of acute bloat were experienced: "the
cattle were curling their tongues around the top of the cocksfoot (which
included the flower). | The tug then given to sever each mouthful caused
the cocksfoot stem to\braak off goma‘way below, with the resvlt that the
unblesched centre stalk was pulled oub of its shesath, and this was cune
sumed as well as that which the cattle had slready taken into their mouths”,
Toung (36).

The stall feedins of lucerne tops has induced severe bloat in cattle (15)
al though lucerne tops sampled from the same pasture at the some time and
fed in the same dry matiter proportions did net cause bloab. The writer
under Hew Zealand conditions has induvced bloat in twoe dsiry cows by cubtting
and feeding random samples from a pasture of mived grass and c¢lover species,
on which bloat regularly ocourred., In this manner it is possible %o
determine the amounts of pasture consumed caus ing the onset of bloak,
Similarly more controlled studies regerding the time inberval te the onset
of the condition can be made, as well as certain reactions of the zrumen
motility cycles.

The feeding of caitle on grain alone is reported as cavsing bl@at}
Miead and Goss 1935 (47). In this case continuous feeding on the same
ration gave rise to the condition which could not be considered the same

as acute bloat arising from legume pasturing.

Where soil conditions sre conducive to lush pasture growth the risk
of bloat is generally considered to be increased (20) (13) and it is not
uncommon for the top dressing of pastures to be implicated (8) (93).
in this respect McIntosh 1941(48) in Canada mekes the contrary statement
that bleat is less frequently encountered on lucerne pasﬁures where fertile
isation and irrigation have been well maintained, than is the case on
neglected pastures growing on poor soil, This ig not in accord with the
rqport of Boruldsen and Morgan (26) in Australia who instance bloat as one
of the problems associated with lush clover growth under irrigated conditions,
Similarly Cole et al (25) state that irrigation of lucerne is necessary to
promote the succulent growith conducive to the experimental pro@uctipn of
bloat. Alway 1927 (49) reports a wide variation in the Sulphur content of
legumes depending upon the sulphur content of the soil.
Doalk 1929 (100) in New Zealand has found that the sulphur content of lucerne

igs decidedly increased in mény cases by soil treatment with sulphur or



Sulphur compounds. He found that unireated lucerne on analysis showed
a range in sulphur of 0,26 per cent to 0.3 per cént, Thé lucerne leaves
c@ntains& a higher percentage of sulphur than the stems, i what extent
soil factors affect thg chemical composition of the plant subﬁaénﬁntly
influencing the levgl?gydxcgen sulphide gas production in the rumen is

a matter for conjecturs at our pr@san% state of knowledge.

Weather factors no doubt have a very important if somewhat lndiréct
influence on bloat by affecting those pasture conditions aasociaxe& with a
high incidence.  Rainfall end temperasture variations msy have the
following priwmary effects on s pasturs.

a) Increases quantiﬁy of herbage per acre.
b) Conditions palatability of the herbage.
¢l inflnanc@s‘th@ ddminaut production nf any one or group of herbage
gpecles in a pasture.
Superimposed on and accentuating the influences of ¢) will be those in-
fluences resulting from the defoliation effected by the grazing animal.

It will follow that those quentitative etiological factors in bYloab
will 0p&§&@@ as a) and b) reach optimum conditions in respect of the graze
ing avinmal. The gualitative factors will be determined by the nature
of the species dominance in c) ali other fastors being equal,

This temperature, rainfall, and pasture zrowth relastionship as it
may be ceontributory to the incidence of bloat will be developed further
in the following section,

At this stage it is pertinent te note that Cole et al (25) claim
te preduce bloat at will in any season on lucerne pastures where plant
water reguirements are under control by irrigation. Bathe (24) in England
raﬁ&rks that weather fawouring bursts of succulent non fibrous herbage
seems liable to cause risk of bleat during the geasons of optimum plant
growth, High rainfall effecting excessive growth of gweet clover in
Iowa was considered by Pammel 1930 (50) to give rise to an unusuelly
high incidence of bloat,

This role of hmumidity as it may effect bleat in grazing animals is
far from being nunderstood, The writer submids however that severe bloat
in dairy cattle rarely ccours in much less than ons hour after pasturing
pravia&& they have not been pre fed on a bloab provoking feed. This
is in sccord with the findings of Cols et al (25) and referred to by others.

(6), (51}, In view of this fact it is mot unreasonable o smssume that
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primarily a herbage qnantitaﬁiva faﬂ%&r,aparatas’to promote the onset

of acube bloat whatever the subseguent guslitative reaction, Given
this assumption, plant palatebility insofar as it influences herbage
consumption is an important factor for consideration. The role of
hﬁmi&iuy then may be implicated in its influence upon plant palatability
at those times when risk &f bloat incidence ls high,

Already %h&;complamity of those interactions involved in the bloat
problem baaam@ apparent, hence hri@f recapifulation will lend perspective
to further development of the subject.

a) It is evident that acute bloat as & problem of grazing ruminants
is world widé@ |
b) Econamic losses from bloat whilst difficult %o measure are in
evidence from the many reports cited, 3&@& losses are primarily
concerned with bleat as a managerial problem.
¢l The X@gum@ species of herbage plants are those mos$ strongly
implicated ss inducing bloat in grazing animals, It is not
unconmon for athar green fodder plgnts to give rise to the condition,
a) That development stage attained ?y‘harbage‘plants which presents
‘candit;ans far optimgm,consﬁmptian by the animal is implicated
in acute bloat. ,
Uhd@r conditions of active growth, that stage of plant development will be
expected to fluctuate according to variations in natural and induced
environment,
it will be noted that this section has been concerned with the
more genersl aspects of bloat ih ruminants, This approach hag enabled
the resolving of scattered information inte the abeve‘ganeralisaxions,
A more particular examination of the questions posed in ¢) and d) will
follow,






