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THE NUTRITIVE VALUE OF PASTURES IN PIG RAISING.
3Y
C. |-, McMEEKAN,
MASSEY AGRICULTURAL COLLEGE, PALMERSTON NORTH.

INTRODUCTION

Pig-raising in New Zealsnd is essenticlly associated
with Deirying. The. large volumes of dairy bi-products
in the deirying districts provide practically the
only foodstuffs available in any quantity for pig
fettening ﬂurposes. Furthermore,, these bi products
have no other marketable outlet, on a large scale,
than by conversion into pork and bacon,

While they are thus the mainstay of the New Zealand

pig fattener, it is well recognized that as foodstuffs,
dalry bi-products are subject to definite disadvantages,
Fartly due to their composition partly to their, large
bulk relative to their dry matter ‘content, and partly
to the sezsonzl nature of their supply, their use in

pig raising raises many nutritional, husbandry, and
economic problems ., Most of these are associated with
the question of the supply of supplementary foods,

In this connection, European and Americen experience
provides but little assistance., Their standards of

pig nutrition are for our conditions open to question,
since they are based on a fundamental economic problem
essentially the reverse of our own. They .are concerned
with the minimum amounts of expensive protein supplements
necessary to feed with a. large supply of cheap carbo-
hydrate rich foods. We, on the other hand, have an
abundant supply of protein rich foods in the form of dairy
bi-products, but a short supply of relatively -expensive
carbohydrate materials,,

The use of grain and cereal meals as the bulk of the

pigs ration, which overseas experience would indicate

to be necessary for maximum utilisation of separated milk,
buttermilk and whey, is thus out of the question,, Further,
the results of investigations, combined. with practical

farm experience in New Zealand indicates that- the use of
even limited amounts of grains gg supplements to be problem-
atical on economic grounds, bec.use of the seﬁaration

of the deirying and groin growiag areas and the consequent
shortage and Righ price of surplies.

At the same time, pig rasisinz has now developed to a stage
when it is clear that not only does future development of
the industry depend very largely upon the supply of food
supplementary to dairy bvi-products, but also, the Iprovision
of suitable supplementary food is not only desirable but
essential to more successful individual results. Farticularly
Is this so during periods of short supply of our bsgsic
foodstuffs. In this connection the. auestion of the suit—
ebili ty of pasture for the purpose is of considereble im-
portance , An abundence of grass in the dairying areas, the
fact that the principles of pasture management are feirly
well understood on the average, combined with the demon -
stration of recent years of the practicability of outdoor
systems of pig husbandry, provide a sound basis for the
exploitation of pa stures by the pig should such be
economically and nutritionally sound. This situation too,
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opens up a wide field of investigztion so Tar
as the nutritive vciue of pasture for pig raising
IS concerned, »

Before proceeding o a, discussion of nutritional
considerations, it should be emphasised that the.
energy velue of grass msy not necessarily be its
economic value for pig raising purposes, Even though
a. lower grede fodier than the more concentrated
recognised pig foods, its use bP/ the ¥, Z, pig raiser
mey be more econoiiical then reliance upon other

more expensive ralerials, Grass is the ‘cheapest
2ll foodstuffs to produce, snd its efficient utiiis~-
abtion as part of the ration of the pig may conceivably
be a considerable factor in lowering production costs.
THE NUTRITIVE VALUE OF PASTURE - GENERAL CONSIDERATIONS.

Studies of the nutritive vclue of pgsture to ruminants.
have shown that in the young stage of growth, its dry
matter has a food value approaching that of the richest
concentrated foodstuffs, Its high protein, mineral

and vitamin contcnt, combined with its high digestibility,
makes it a particulerly veluable fodder to cattle and
sheep.

| N any consideration of its value to the pig, however,
it is essential to note the significant physiological
difference between this animal and the ruminant. The
pig is omnivorous , and not specialised to deal with
one class of food. He is provided with a digestive
apperatus that is relatively simple as compared wit h
that of cattle, horses znd sheep; and one which is as
a result, but poorly equipped to digest successfully,
fibrous materials ,

While it is incorrect to suggest that a. pig must necess-—
arily receive a diet composed entirely of concentrates,
it is an esteblished principle of pig feeding, that the
ratior should consist of matericls relatively low in
fibre content, t he nost intensive fattening being, achi eved.
with the use of very digestible food mixtures (I
although from the viewpoint of the cow and sheep, well—
managed pasture is not a highly fibrous food, it does,
for the pig contein 2 relatively high cquantity. Thus

the common pig fattening concentrates ususlly contcin
less than 5: of crude fibre, while the dry matter of
short leafy pesture will contoin 15% and upwerds (2).
That this situation affects the digestibility of pasture
by pigs is indicated by the results of Xellner (31§

and more recently of Woocmen (4), who report that pigs
are cepeble of digesting barely twoe~thirds as much of
the total organic matter of good pasture as are sheep,
On these grounds alone therefore, it would sppcar that
grass has a lower food valuc for pigs then for other
farm stock, and that it :s hardly likely to compar ¢
favourzbly with nore digestible and concentrated
foodstuffs,

Secondly, g difficul ty in eny discussien of the vilue
O pasture to pigs 1i es in the ccmplication of the
problem by the confusion cf idcas between mere feeding
out-doors , with ccnsequent advantages in respcet to
health and genersl cese and efficiency of mensgement,
and the actusl nutriment deriveu from pasturs. For this
reason the reported results 0f the wWaiketo iig Recording
Clubs, (5,6, ) as to the value of pasturefor pigs, must
as messures Of actual nutriment derived, bec viewed with
considerable doubt . This club rcporus as edvenbege from
the provision of good pasture of 100 lbs, por litter ond

14 1bs, per pig increased litter weighed al 8 weoks
and a saving of 60 gallong of separcted milk per 100 1bs,
of live weight inerease, 1N the attening of porkers ,
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These f igurcs were ‘erived not from controlled trials
but merely on a. selccted basis of ‘good grazing farms
versus ' poor grazirg farms ', no account being taken
of other cxisting cdiffcrences, ~uite apart from the
possiblc effect or the varying breeds and strains of
F_igs concerned and a wide range In initiel and final
ive weights in t7c case of the porkcr pigs, it is
highly probable izt man. gcmcnt differcaces glonec
were responsible for at least part if not 211 of the
advantages noted. - From the experience of the writer
the fermecr who supplies his pigs with good grazing
is almost alweys a superior husbandryman in other
rcspccts.

Lastly the probl en is further complicated by the need
to distinguish btetween the nutritive velue of grass

to pigs of various ages and of various production re-
quirements , The food requirenents of an animal varies
not only with age but aglso with the type of production
expected from it. Thus the food requirements of, and
the value of foodstuff to, an in-pig sow. is not neccss-—
arily the same as to¢ a. young growing pig or a fattening

pig.

Definite experimentel evidence upon any of these problems
under New Z'ealand conditions is not available, At the
same timc the fact that pasture has an undoubted nutritive
value at least to mature p.gs is clear from the well-
established practice of msny fermers in maintaining

their breeding sows solely upon pasture for from 4 to 6
months of the year. Indeed this may be stated to be the
rule rather than the exception in the North Island Dairy
ing arcas where the sows graze the dsiry pastures, fre-
quently without eny supplementary food for the period
between successive ferrowings.

EV _IDENCE FROL OVERSELS SOURCES .

While more informetion is aveilable from overseas Dig--
raising countries, much represents mere opinion rather
than definite and reliable date , Of the 1a*ter. a re-
view of the literature on the subject wrovides much

of interest , The following brief summzry woulc appear
to be a. fair statement 0f the present position.

(a) In respect to Mature Pigs, ang iN particular In-pi
Sows, there s&sis Zencrel egrecment betwecn B 1‘613%,
Germen end Americ:in workers, (1,8, 11,16,18,19
that the adequatc provision ci short leafy pasture
Is sufficient "to suwnply the Jgreater pert at least

of the meintenance reguiremonts of such animels ,

Disagreement with this result has beea recently
expressed by Cambridge workers, on o basis of diges-
tibility trials, from which tnecy conciuvde that good
pasture, is capable of providing only half O the
mgintensnce requirsmonts of brecdiag cows , In view
of our iiew Zealand cxperience and praciice in this
T cspect and since the Cambridge results have re-
ceived considersblc prominence in interxcsted circles
here, * t might Se noted that their conclusions were
bascd on the assumption that the appetits of & sow
for pasture IS only from 12 to 14 1bs, ¢l green
herbage daily { 4,12). It is doubtful whether such
an asgumption IS justifiable in the cesc of sows
actually turned out to graze without other food,
Althougn we have no measure of the amount cetcn In
such zascs, the writer hes found thet sows of from
350 to 450 1bs. live weight find no difficulty in
consuming 60 to 80 lbs. of rcots, (mongels or
carrots) deily, a ration which would indicatc
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that if ncccssary her capacity for gress

is at least considcrably in excess of 15 Ib.

It is admittcc of coursc thet the two foodstuffs
arc not stricly comparable on a fibre content
basis.,

In respoet to Sows IN Farrow, pasturc slonc is defin-
itely insufficient for production purposcs, o loss
in weight of the sow : and small and cmeciatcd
littcrs, being the r¢sult of such trecatment (16).
The provision of good pesture to suckliny sows

and litters in addition to a belanced meal ration

IS associatcd with hcevier weening weights though
whether the cdventege is due to actusl nutriment
dcrived, to essocizted hecalth effects, or to both

is not clear (8,20),

In respect to Young Growinz 1igs efter the weening

stage, good pesture alone provides but a bare
subsistence rotion, and is inccpable of support-
ing growth (18,19,27). A ration of at lez st 2 1lbs.
of mez1 per 100 (bs. live weight per day is
neccssary to zcintain thrifty growth even on cx-~
cellent pasture 519,27?° Better results obtain
with older pigs 11,173,

(d) In recspect to Fettening pigs, Americen results

(¢)

over a lerge numpcr OF Trials indicatc that ¢
saving of upwards of 50% in thc protein require-
ments of the fattening pig ccn be effected by

“the provision of pasture In the-production of,

pigs of bacon weight. This represcnts only 5%

of totsl food requirements, Little or no saving
is effected in respect to other food'if a norms.1
rate of growth is expected. (19,28,24). A grescter
saving cen be mede .in the grain portion of the
ration by rcducing the quentity below full fecd,
though this rcduces rate of growth =nd raises
questions of cconomy (21 ,22,23). English triels
have sinilarly feiled t o demonstrete eny adven-
tege i rcte of growth or saving in balanced meel
retionsg by the provision of pesture or other green
food to fattening pigs, (7,25,26).

In respect to Hgalth, there is gencral egreement
between z11 worKers s to the beneficiel effects
of pasture to 2llpigs -- par ticulerly breeding
stock, lactating sows, litter-s, and young pigs
(1,%,8,9,10,29,3236,37% Trc benefits eppear

to be associcted with the mineral znd vitamin
content of leafy grasscs and clovers. (29, 30,31,
32,33,34,35). Pasturc is claimed to provide
nutritionel protechion agecinst scours, oncmic,
rcspirr tory infecctidn, prralysis and rickcetts,

The improved health foilowing its use is reflected
in mor: thrifty growtn end economic utilisetion of
other food, even whcn pizs ere grazing, arce sub-
sequently fettoned indoors, without access to green
mater-is.1 s (7 ).

4s alrecady mcntioned, howev cr, many of the ad-—
venteges in health attributed to the use of pasture,
are cue at lczst in part to associated effects

f ollowing outdoor zrazing. . Thus the natural exercise
Of prezing and rooting, 1(7,40) acccss to sunlight,
7,739,441 ), and access to inorg:aic soil minérels
7,38) have been shown to have ¢ mzrked  influence
upon the meintenance of health and the prevention.
of certein diseases.
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Investigations into the value of pasture to fattening

pizs under New Zealend conditions.

In order to obtain more definite information upon the
claims frequently advanced as to the’ nutritive value
of pasture to fatiening pies under Yew Zealand con--

ditions two feed-ng trials were conducted the results

of which present several points of interest. They must,
however, be regarded merely as’ preliminary studies of
the problem and helpful more from the viewpoint
of indicating lines along which further investigstions
might profltably proceed, L

One trial covered the fattening of porkers, (live weight
range 40-1 10 lbs.) and the other the fattening of bacon.--
ers, (liver weight range 40-200 lbs.) Detailed procedure
and results will be published shortly, Summarised briefly,
the procedure wes similar in both trials. Pigs of known
breeding were selected and equally balanced into groups
accordlng to breed, strain, sex and initial live weight.
The "No Grass” pigs were provided.with a roomy fattening
house end feeding yard, open to the sun. The " Grass

Fed" pigs were run on good quality ryegrass white clover
pasture, and provided witlh comfortable sleeping quarters ,
Apart from the grass, the feeding of the comparcble groups
was the same , 1In the proker trial, factory whey supplem-—
ented with 2 1bs. per 100 1bs. live weight per day of ¢
meal mixture, was fed in such amounts ¢ g the pigs would
conveniently consume When fed three times daily. Minerals
were also provided. 1In the Baconer trial, the ration of
both group’s was seperated milk alone fed ‘three tlmes daily
in such amounts gs would be conveniently cleaned up’ at =
fecd. The pigs were removed from the trials when they
reached 110 1lbs. live weight and 200 Ibs. live weight res-
pectively and slaughtered, Slaughter records znd details
of carcese quality were obtained,

Summary of Results (a) Porker Trial.

(1.) Grow th rate , Grass fed pigs showed a daily
increase of 0.73 lbs ., dresscd weight and the
‘No Grass ' pigs, 0 , 77 1bs ,

(2) Economy of Food Consumption, Grass fc d pigs
required 502 gallons + 167 lbs. qigal per 100
Ibs, dressed weight gain. Corre sponding figurcs
for the ‘No Grass' pigs werc 477 gclloas and
158 Ibs. meal.

(3) Carcascduglity, The 'Gress fed’ pigs provided
cercases Of infcrior quality, showing insufficient
fet, an undesirable sliminess of the skin, and a
roughness of the skin of bellies end flinks. The
'No Grass' pigs werc superior in respect to fat,
while the skin defocts were absent,

(%) Be coner Trial ,

(1) Growth Rete, ‘Grass fed' pigs showed = daily in-
Tréase in dressed weight o1” 0.75 1bs. and the
"Wo Grass pigs, 0.76 1lbs.

(2) Econom of Food Consumptlon '"Grass fed required
5737 gallons seperetcd milk + 18 Ibs. pollerd per
100 1bs. gain in dressed flesh, and the 'No Grass'
pigs, 515 gallons = {17 1lbs. nollard.,

(3) Carcase Quality. The ‘No Grass' pigs_all carried
more fat, this being with one exception, sufficient




0090922

to plece cvery cercasc | Second Grade' on a
basis dof baock fat messurements, All the
'Grass fcd pigs graded first in this respect,
though the; showed inferi~r belly measurements
comparcd with thc other group.

From thesc results it is clcer that no measuresble
amount of nutriment was derived from pasturc by the
pigs in these triels, no signif icent difference either
in growth rgtc or in cconomy of food consumption” being
apperent, This result 1S In line with overseos ex—
perience.

It must be noted, however, that during the 1lcst
fortnight of the porker triel, and the last month o
the bgconer trial, both the quantity and gquality of
the herbage cvaileble to the pigs declined with the
onset of dry summer wcather . From an attempt to mecsurc the
the opproximrte mount of horbagd: consumed by the ‘pi%s in
thc porker trisl, by = method of 2lterncte mowing an
grozing of paired pens, however, it secmed cleer that
pigs fed as in these triesls actuelly consumed vcry
little herbege., The mcthod cdopted showed thrt cven
during the period. when first-closs matc:icl wes readily
aveiloble, a deily consumption of only : Ib, grcen her-
bage per pig occurred.

This rziscs the important question as to the -‘influcicc
of the plene of feeding upon pesturc -utilisation.

' Full feeding ' wes practised in these triels beoause
this is the¢ method almost invaricbly adopted by farmers
cveil though good pasture is 2lso providcd,

From the results of American experiments elrcedy quoted,
(21,22,23) it is possible that more pcsture would be
consumed end an actuel seving in other food would occur
if the ration of other food werereduced in gquantity,

It must be noted, however, thet such methods have beon
shown to decrcese the rete of growth of the pig, though
2s elready pointed out, this might conceivebly be ccon-
omicel under certain conditions. Ia respect to the
carcase quaiity differences noted, tie effeclts might,
in the opinion of the writer, beé ‘mor: legitimately
attributed to the outdoor conditions of excrcisc and
greater sunlight, , rather then to the pesturc itsclf,

Further Obscrvaotions on the vezluc of Pasturc es o
Meint encnce Retion !

To obtein s more defini te measure of the cepecity of pigs
to derive sufficient putriment Tor meintenence require-—
ments from pasture, obscrvations hevc becn made in respect
to four meture IN-pig sows, cnd two enimels of gpproximately
90 1lbs. live weight, uncer conditions which imposed ¢
Teirly scvere test to both pigs and pesture. Live weights
Of *“the animcls were obteined over g three—doy initiel
period and the znimels turned out to grazs o 7 atre dairy
cow pasture, Weter was eveoilable but no other food was
provided for the 60 dry period which followed, The
guantity of” feed zvailoble was low wanile its quelity wes
efinitely poor. The paddock hadbeen grozed by the herd
immedietely prior to turning out the pigs, and growth
Wes procticelly at o stends vill s a result of e
extremely hot dry spell which continued throughout the
triel,
Despite this handicaop the sows maintained their condition
se ti sf ac torily, showing oniy o smell loss in weight over
the two months. The loss veried from 18 1lbs, to 41 1bs.
per sow, with en aversge 0f 51 1bs.
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Deteils were 2s follow :
[nitiel Live Finel live Loss 1bs.
Weight, Teight .
los, * Ibs., ~
o7 "yl 520 502 18
sow "B 588 560 28
sow "¢’ 534 494 40
SO 505 464 41
%

Avcrege of three days weights, tawen 8 a.m. prior to
feeding.

The young pigs which were tsken from the fettening pen,

and similerly treoted alsc showed the ability o live
under such conditions. Although they vVisibly lost con-
dition they showed surprisingly littlc loss In body weight,
eppearing to actuelly develop frame during the period,
After 61 days, Pig Alosti14 1lbs. (dccreesing from 98

to 84 1bs, jand Fig B 3 Ib, (decreesing from 88 to 80 Ib.)

These results rcise the question of the importence of
pesture quality . Even under adverse conditions thesc pigs
were apparently deriving considersble nutriment. It is

ossible thet meny of the frilurecs to demonstrate the

enefits of pasture by overseszs workers heve been due to
the quelity of the herbege employed. This is ¢ point
worthy of investigation in Mew Zeal.nd: the velg of pigs,
not merely of an indefinite fecding stuff, 'pesture' but
rather the velue Of herbsge of known qu.lity snd guentity
of leaf from swerds of definite botznical composition,

SUMMARY,

From & general consideration of the proolems involved,
bearing In mind the limitations imposed by the thysiologicel
naturc of the digestive troct of the piz, and the reletive
fibrous nesture of even short leefy pasture cs = foodstuff,

it is not likely that posture h. s ¢s high a nutritive

value to pigs es to other farm stock.

This suggestion is bourne out by the detc avail. ble from
overseas investigeations end experience, date which in
particulsr shows

() Thrt good quelity masture has © greetor
velue to meturc then to young oigs.

(b) Thzt 25 pertof therection of in-pig sow S
end sows—in-f orrow, it ccn pley o us cful
end economic pert in the brecding of pigs,

(¢) That it hes e .definitec volus to ¢l pigs
end in particulcr to brecding stock ond
young pigs from the point of vicw of health,

(d, ' Thet in recspect Lo whet mey be termed its
' {fattcning velue' it is cepoble of providing

part of thc protein rccuircments of the
fettening pig on o groin rotion. IL is not
cepoble owever. of metgricliv reducing
the tot&I| requircments of other food except
under ¢ 1dw plene 0f feeding, the success-
ful practice of which Is dependent upon
economic considerations.
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rizls covering both

porker ond boconer production under New Zealand con-
ditions arc in line \7lth this lztter- cstimate of the
fettening value of westure in thet;

(e¢) Thc provision of pe
of porker pigs full
supplemernsed with |

sturc in the production
fed on factory whey
imited amounts of meel,

and in tha production of beconers full fed

on scparc ted milk,

resulted in the saving

of no otier food, end no improvement in rate
of growth, In comparison with pigs similarly
fed “but without zcccss to pasture.

(f) The cffect and cconomy of o lower plene of
deiry bi-,product of fceding upon thc utilis-
"tioa of pasture by fattening pigs, end the

peciel SU|teb|hty
o definite botenicer

of New Zcelend pesturcs
1 species end guelity,

'h
J
b

are suggested as being worthy of investigetion.
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