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THE RELATI ON OF PASTURE SPECI ES TO QUARTITY AND
QUALI TY CF M LK

By Wn Riddet, Director, Dairy Research Institute (N.Z.)
Vassey Agri cul tural Coll ege.

It is remarkable, in fact tragic, that although
wonder ful strides have been nade by pl ant breedi ng, pl ant
sel ection,manuring, soil managenment and past ure managenent
to substitute two bl ades. of grassfor one, little construct-
i ve or organiscd effort has been made to-relate the nroduc-
tionof pasture to it-s true- feeding value-as measured.by
the quantity and quality of animal products derived from
it | n other words, enphasi s had been pl aced on i nproving
production fromthe grassl ands worker’s concepti on of what
the ani mal shoul d eat rather than fromthe vi ewpoi nt of what
theanimal will eat and best turn into its own product,
This state of affairs i S made all the nmore acute in New
Zeal and by the fact that ani mal products are our only nmeans
of selling pasture, and that our national revenueis |argely
dependent on both the quantity and the quality of those
ani mal products that our pastures can render. Thetrue
f eedi ngval ue, then, of pasture associ ati ons, pasture species
and even pasture Strains is of overwhel mng interest to New
Zeal and. = Long standing deficiency di seases such as Bush
sickness, liorton Mains D sease gc. and nore recent w despread,
t houghspasnodi ¢, outbrcaks of di seases such as faci al
eczem' , grassstaggers and the |ike have caused to be brought
under reviewthe relation of = sture to the health of the
animal .  Other speakers will deal with this matter.
| desire to stress the necessity for increasing our store
of knowl edge respecting "normal®™ pasture feeds i n the
I nterests of maintaining the quantity and quality of our
products and obviously also as a.starting point for determin-
ing the causes of abnornal conditions anmongst gtock.

_Within rccent years material progress hes been made
indefining the conditions under whi ch pasture producesits
maximun food val ue and maxi numyi el d. The Hohenhseim met hod
pfrotational grazing, the classical experiments curried out
at Canbridge by Woodmanand his co-workers, and the oeco-
| ogi cal , plant growt h, species and strain studies made- by
Stepledon and his team at Aberystwyth | aid the foundation of
new net hods of pasturc utilisztion. The yeoman work started
inthis country by Cockayne, and ably fol | owed up by Levy
and others in relating pzsture associ ations to soil type and
carrying cocpacity, and in drawing attention to the place of
the ani mal i'n, i nprovingpastures has hcd far-reaching effects
both in the Dom nion and elsewherc. | nt ensi ve and ext ensi ve
studies in many parts of the world, and in NewZealond par-
ticularly by Rigg, Askew,Hudson,Doak and others, on the
rel ation-of typesandquantities of fertiliser to the yield
and conposition of pasturc hove considergbly added to our
st or e of know edge. Wat son ot Jecllott EH I and others
havedenonstrated the high food val ue of drica grass and
pasture ensilage. Wight ang Morris at Auchencruive have

roved that the nrotein Of pasture haz o very high biol ogical
ood val ue and th~t spring pasturc has o higher food volue
t henautum pasture of simlar stzge of growt h. Nor man at
Rothamsted has drawn attention toO the high availability of

carbohydr ates 1N lealy ryegrass. Or and hi s co-workers
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at Abcrdeen Lave clearly shown the extent and importance
variability 1N th ¢ mineral content of pasture.
Underwood ond Filmer in Australia, Rigg, askew, and Di xon
Of the Cawthron Institute and Aston, Grimmctt, Hopkirk and
others of the Department of Agriculture have Clearly demon-
strated the i nportant rel ationship of trace el ements in
tho soi |l and pasturc to the health of stock. Thr oughout
the whole world, rescarch workers are becoming exceecdingly
consci ous of thc neod for obtai ni ng more definjte know
| edge of the truefeedingval ueof pasture.. “et the
surface has only been scrat ched. Comparativelylittle
research work has been carried out on the objective f eeding
of donmestic animzls, measuring their production and observ-
I ng the effccts of pasture on the health of the animal,
Most results have neen expressed in tcrms of accepted
and traditional methods of chem cal anal ysis: Food val ues
have been then deduced by thc application of conversion
factors, nostly worked out fromthe use of neal s and cakes.
Further, 1littie attenpt has becn nmade to relste closely
t he amount and ouality of feed grown day by day to the
needs of the animal. The live beast rcquires daily a
relatively constant amount of feed for maintenance through-
out the whole year.  Thequantity and quality of feed it
needs for production varies gradually during the season.
On the other hand, the quality Of pasture varics rapidly
Wi th season and weat her and its volume of production is even
nore variable , Unfortunately there 1s o definite inforna-
tion on the conditions under which grazing animals are
underfed Or overfed when the demand for feed is relatively
constant and the supply is very vari abl e. Under f eedi n
isnot generaily observed till there is an obvious reduction.
I N production Or inthe condition of the animals; yet
Jfohysiolo.:zz;;?.ca:i underfecding MY then have been in progress
or gome “ims and have done almostirreparabl e damage.
The repercussions on the quaantity and guality of the animal's
production ore unknown,  Agaln therc I'S even ¢ greater
dearth of knowledge on the effect of pasture species and
strains on thac guantity and guehity Of the aninal's pro-
ductionor evenonits health. B%lbcock' s early work
oNn the NAi ze »lant &S a sole source Of adict 1cd his fol-
lowcrs tO their discoveries on the differences betwecn the
feeding valuc of maize, wheat and oatsandincidentally
paved the woy for far-reachin, discoverics With regard to
vitam ns and minecrals. Ig it too nuch to expect that our
different pasturc grasses and clovers and other plants we
meanti me class as wecds MY have Virtues and drawbacks that
we do not rooiize?  Yet thi s information is the basis of
our existence and futures With regard to the quality of
ani mal products, it has | ong veen knewn that sonme pl ants
affect the fiuvour of mIK znd creems It has al so been
zown that the conposition and firmmess of buttcrfat (not
the test of' the crecam) 1S greatly i nfluenced by the naturc
of the cOW S fecd. Thi s plcys an excecdingly | n'?ort ant
part In detcrmining t he body of bvutter. vet wha
definite knowlcdge have We of the effccts of ourAFasturo
speci es ca the quality of our dairy products? Al w
Know i s thot better quality butter 1's mede an3 | S easicr to
make i n some districts than others,  Therel ationshi p of
thequality of cheege tO fesa 1S not so clear cut, but there
| S considcrable evidecnee that feed exerts a nateri al
i nfl uence, Several factors arc probably operating but
these nced nos be discussed in detail in the absence O
precise data.

A few mome nt s rcflection W I explain why these
problemg hove Not bcgn tackl ed in the past. Inthefirst
| nst ance, animal producti on experimnents are exceedi ngly
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costly t o carey out. Experiments carried out on laboratory
animtls arc noi guitc satisfoctory. | n many cases the
domestic rumincnt heg to be used, Even nore thon pasture
spceies, the animal IS variaeble in its needs for maintenance
and production and its prodution i S very variable, not

only fromanimal t0 animal but in the same animal from day

to. day. Thus comparatively |arge nunmbers of animals need
to be used or altecrnatively exceedingly carefully planned
small scale experiments need to be carricd out. I'n the --

second placc, the growth and conposition of the plent iS very
veriable. Its growth rote and composition cannot readily

¢ standerdized. Yet in feeding trials this drawback nceds
t:; be overcone because the first effect of o feed 1S not
properly rcflected till several days after it has beecn given
and its full effect can only be gzuged in | ong period feoding
tricls,

In the third place, repid mcthods of znalysis have not
ct been ¢volved for esitimating chem cal constituents of
nown importance SO thot analytical results can be kept

gbrcast of production results. Difficul t){\ | S cven exper -

i enced in preserving for later analyses the conposition
of plants that undergo very rapid chonge after cutting.
Finally, knowledge Of nutrition has not azdvanced far enough
for chem cal anolysis to stote the causc of a condition.

I n many cases the condition has to be reproduced experi-,
menatlly I N the animel and it remains wth the investigator
by analytical procedure or trial and error to trace thc
r¢sponsible factor:d I n other words, the animal hcs first
t:> Prove the plont or stoge of gromﬂﬁ of the plont guilty
befFE: the investigotor con determine the peason for the
guilt.

| mey hove tried the patience of nany With the above
| ong introduction, but if | have stirrcd UpP SOME cnthusicsnm
for the importance of ths broad subject | hope | may be
pardoned.

| propose to divids this «adress into the foll ow ng
parts : (a) The relationship Of the growth of pasturc to
the needs of the mlKing znimel; (o) The influcnce of the
quality of fecd; (c) Influence of plane of nutrition ;
(d) Influencc of sprecd of _nosture sroduction;  (e) I nfluence
of "prsture on the flavour and composition of mlk,.

THE RELATIONSHIP OF GROWTH OF PASTURE TO THE NEEDS OF
THE M LKI NG COW

It is well known thrt the production of nutrients by
posture verios enornously with the period of the year and
th weather condi tions in each perioJ? I't is not gener-
1y recogni zed, however, thot the necds of the cow vary
much | oss wi del y. The animal needs the same nouri shment
for bodily meintcrance throughout the whol e gear; “nilst
produci ng, thc cow nceds additional nourishment 1N amount
roughly sroportionsl to her Ml K production; whilc dry but
in. calf, ghe neccds nourighment for her foectus.in addition
to & reserve storc fromwhich she mey draw normally ot tho
peck of production and in casc of CMergency. ( Avery
deep m Iking cow at the height of production cannot gencrally
di gest and cssimilate sufficient nutrients for the mlk
she produccs unless she 1S given o special diet - in
grassland procticc I N New Zealand this is not usually
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gconomically possi bl e) . The mointcnence need Of tho cow
IS on unavoidchlce overheod cxpense. In the casc of a

cow of 1,000 1bs. live weight procducing 300 | bs. fat per
yeor from mlK with a L% tcst, the ratio of maintenance to
production feed, toking the yoar s a whole, 1S gpproximate-
ly 22 : 19, while iNn the casc of a cow produci ng 500 1bs.

fat the rotio 1S approximatcly 22 : 31.




“

(C 4

@

-ly—

The ratio of need by the former mlking cowat the
period of greatest demand for both meintenance and production
to that at the lowest period Of demand 1S cpproximetely
6 : 16. On the other hand, the ratio of dry metter produc-
tion per acre per day in the period of maxi mum production to
that of the lowecst IS poOSSI b[py over 40 : less than 1.

_ Everyonc rccognizes the drawbacks of the differences
in these ratios but the implications of themare possibly
not sufficiently rcalized I'n respect of two separate consid-

erations, ViZ. the neéed of thc cow and far mmanagement. ,

Wth respect to the former, it nust be realised that
lactation is a normal physiol~gical process and the dciry
cow's ebility to produce mlk on the average follows a
general law.  Propcrlyfed, the average cow should continue
inmlk for 10 nonths - 305 to 310 days, and produce & calf
again in 12 months, During lactation her nili production
follows o normal trend. It increascs repidly in the first

30days, thenreaching a maximum Whi ch should be approximately

sustained for the next 3 to 4 nonths. Thercafter, it falls
Of slowly till the cowisS nbout 20 weeks in gestation,
when it drops markedly till the cow IS finally dried off,
There nay of course be exceptions to this rule because mlk
production is governed by inheritance ag well og fecding and

management. ONe cnimels persistently yield a more level
production of milk throughout the year then others;  some
also have inherently short lactations. It Is a comparative-

1y simple matter to show a cow's m-nthly prodution expressed
as a total for the yecr in normal |actations and to show

for the samec periods the monthly % need of her annual re-
quircment.  When this is contrasted W th the monthly sup-
ply of nutrients available in g year from an arec Of lond to
support the cow ancd her mlk yield, the results arc very
striking. At once enormous disparities o re cbserved.
Attention is directed tO the nccompanying charts. It is
obvi ous that the extent of perioa deficiéncies ang sur-

‘pluses depends both upon geagonal growth and the pericd o

which the cowcailves. Neverthcless the dingrams show
clearly the difficulties attendant »n grassland farming and
these are reflected 1N everyday proctice. The normal
lactational CUrve IS seldom achieved 1N practice 1N New
Zealand though it is cormon oversezs where animels are
housed and rationed. New Zealend formers try to cchieve

It by bringing their cows into profit early in the secason.
This 1s a souwad practice because although the farm 1S short
of feed, the cow ot the outset Of lactation puts cvery  ince
of availoble feed I NLO the bueket and She increcses i N yiela
a8 grass sSUpply incresscs. A SO the high daily yield
ermts the usc of relatively oxpensive grass because the

I gh yicld per ¢oy decresscs the nctt cost of the focd. |
including that nceded for keep. But the weokness lies IN
the foet that the COW moximum yicld should NOU he celayed
till abundant fecd grows. A flush followed by a falling
of f of ' her productionindi cates thatt hc cow is drawing on
her body reserves = often nocdlessly and W th attendant

ri sks of :iany ki nds. Sufficient fecd ana feed Of the ri ?ht
type shoul d be availoble tO the cow. The next period O
departure from the normal lcetation CUrVE 1S 1N lote

SUHmET . Milk yields fall off undauly rapidly duc so in-
sufficient feed. The cow has tO draw on her clrecdy |
depl et ed rescrves and tends to dry of f. Lactation IS now
well advanced and With it has been lest the stinulus to
respond qui ckly to any sort Of feed, With the cansequence
that hand fecding anes NOt always Qi ve the results expected
and the cow freguently drics off before there is an autunn
flush of grass,and she refuses tO resp nd to this flush,
These letotional re~ctions 1O fecd arc Well illustrated by
conpari ng ordinary herd test reccords Wth C. O R records

of the same duration.
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| shall presently deal with the relation of surpluses
anddefi ci encies tofarmmanagenent.

THE QUALI TY OF FEED,

The | actating cow needs both a certain bul k of feed

and certain quality of feed. The amount she can digest is
limted by the dry natter she can physi cal Ty CONSuUne. hi's
| sexceedi nglyinportant, when dry, the cow can get all

the nutrients, expressed in starch equival ent and digestibl:
protein, that she-needs from-good quality hay or silage, but
even then if these foods are very fibrous or, through weath-
ering in harvesting, deficient inavailablenutrients, they
are insufficient. Inlactationthe feed requirenment is
quitc different, The ani mal then needg nore avail abl e
nutrients as a whol e and nmuch more digestible. protein,
heezusem Lk is a product rich in proteln. If the feedis
tibreus or rank, the cow cannot get sufficient nutrients
Tron ¢ he dey mettepr that her di gestive capaci tTy can deal

> Thisiswell illustrated in dairy cow feeding trials
‘icdout by the Dairy Research Institute, wherc COWs are
i |ib supplies of freshly cut nastuprc and the anount
1y ingested is recorded, |t has been c¢learly shown
» ©OWS on a positive bal ance of starch eguivalent and
:tible protein in Septenber and egrly October, | ater
ienced a negative balance first of digestible protein
3 gress increased in fipre and finally a negative bal ance
of siarch equival ent al though the i ngestion of dry natter
did not fall off. Thi s has bad effects. The sanme is
cleaxly shown when m | king cows are turned isto a field
ready for mekingensilage;” mlkproductiongenerallyfalls
off in spite of abundant feed. Yet strangely this sane
ensilage IS made to supplenent hay, and even | ess avail abl e
dei; 5 in periods of | owfeed sudppl_y and not infrequently,
as inspring,and |ate winter, duringthe period of maximum
mlkflow,  Apractice even worse i s enployed by some
producing mlk inwnter for city supply. Lar ge amount s
of hay are fed -~ even bought for the purpose - in the hope
that milk production will be increased or at |east sus-
tained. I n point of fact the hay supply shoul d then be
limted and a nuch nore nutritious diet fed to produce the
nourishment the cow needs within the 1imits of her capacity

to cusorb,  Silage fromshort pasture is aninfinitely
tetizr diet or bettor still, fresh pasture grown i n advance
of winter and "col d-stored” by prevailing atnospheric con-
Gitions tillrequired,. Dairy Research lnstituteresults

o that when pas tupe provi des anple nutrients in respect
>rch val ue and digestible protein, the necessary . .
2L supplyisgenerallyavailable. Wien however the -

> arelnsufficient, the mneral supply as indicated
bty su’f feeding trials seems tobeinsufficient.

The question of providing a high quality feed is of
incrzasing I portance in our farmeconomy because the
productive ability of dairy herds is increasing rairly
rapidliy through herd testi n% and_breedi ng fromhigh pro-
ducing Strains of s tock, he size of animals is not
increasing W th productive ability and accordingly pasturs,
ding nore i nmmedi atel y avail abl e nutrients nust be
“uru’ shed 10 enable the animal to express her produeing
ability . There- ig reason to pelicve i ndeed that the
inherent capacity of the highly brcd cow to produce is so
great that she drows ON her reserves to the utternost in
the absence of sufficient fecd and so doi ng makes her
susceptible to illnesses and di seases fromvhich she would

be frec if properly fed,

It has al so peen poi nted out by Dr. Hamuond that a.
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proteinrichdiet, fcd particularly to heifers, for 6-8
wceks prior to parturition ( at a season when pasture is
"scarce inNew Zealand and little proteinrichdiet is

avai |l abl e) stimulates the growth of the mammary gl and tissue
and i ncreases production inthc subsequent | actation,

PLANE OF NUTRI TI ON.

This may nost conveniently be descvribed as the
rclatignof the needs of the animal to nutrients actually
assimlated by it. The plane may be high as in over
fecding, normal as in correct feedi n?, or low as in under
feeding, The inportance of plane of nutrition has not
received the attention it deserves. Probl ens arising from
it do not arise where animals are stalled for a considerable
part of theyear bccause it is customary to ration the feed
given according to their size and producti on. Under
\%am ng conditions, however, the position isquite different.

assune that aninal s are getting enough nouri shment when

thei r appetites are satisfied by bulk. Frequently al so we
find difficulty ineven providing this bulk, I n the course
of investigating the cause of | owsolids-not-fat in mlk,
particularly the casein fraction, the Dairy Researchlnstitute
has condusted two trials, one inthe wnter and the other in
the summer, on the influence of the plane of nutrition.

Usi ng 6 cows on each occasion, thc doubl e-reversal nethod of
ani mal feeding experimentation was cmployed. A}l animals
werefed sufficient mai ntenance diet according to accepted
fecding standards. After a prelimnary period (30 = 4O days)
on a diet fed proportional to m |k production, one | ot of ‘
cows reeeived only as nuch fecd ag was required for half of -
the mlk thety produced while the other | ot were fully fed.
At the end of 30days, thc feeding of the |ots was reversed
and at the end of a further period of 30 days, the fecds ,
given in the first period were fed. Finally all wore full
feda in a fourth 30day period. An accurate record was kept
of a1l feed given, mlk produced and conposition of ths milk.
Theresults are nost i npressi Ve, They were morc clear cut
inthe first trial than in the second because in the former
case the experimental cows werc at the heizht of [actation
while in the latter they wede gnonths in milk at the out-
set of thc experiment and the results zrc sonmewhat affected
by normal |actation effect s #owards the close of the mlking
eriod. Yet the two |ots e results coincide in the main.
hen the cow s production feed was reduced by a half, the
mlk yield dropped i n most cases in the first.3 to 5 deys;,
then it kept fairly steagvwith a falling tendency for the
remai nder of the 30day period. In no case, over 30days,
did the mlk yield £f211 to the | evel of that supported by
the teed supply. The cows obvi ously I ost weight. while
draw_ng on therr reserves but  after 60 days under-feeding
owof a total of 90, the aninals were in better condition

t han many seen i n herds. One cow in high condgition
responded moreslowy than the others to the effects of
undcr f eodi ng. The solids-not-fat inthe mlk, especially

theprotein zand casein fractions, dropped markedly in the
period of under nutrition = to the extent of 6- 10% of the
total - but 1t is to be observed thot there wos ¢ lag period
of 3~ 1f days in this occurring and a corresponding | ag
period in the solids-not-fat and cascin returning to normal .
In & few cases the lactose content of the mlk was depressed.
The fat.content (test) of the m Ik was not grecatly affoccted.
I n some Cases i-C increcased slightly in the%| rst fen days and
then returned toits normal. he 1 odi ne val ue of the fat

(i ndicative of hurdness) however rose markedly in the poriods
of sub-nutrition.
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These trials were mainly carried out with hay and
concentrates, but in one f{rial half of the production raticn
Of 2 cows was provided by pasture, An attempt was made to
follow them up with animals grazing pastures badly affected
by dry weather last summer and fed_ad lib quantities of
ensilage (16 months ol d) made from Ttalian ryegrass and red,
clover, The animals consumed from 25 1bs. silage per day
when there was some available ?asture to 80 lbs. per day
when the pasture supply had almost entirely vanished. The
moisture content of the pasture was abnorn]gall_ high, . The
silage was of fairly good q]uality. he feeding “of silage
did not prevent an abnormal falling off in milk production
but it stemmed the drop = those groups receiving no ‘silage,
at any one period fell off more than did the others re-
cei vi nc?5| | age. The solids-not-fat content of the milk
dropped in all casem, but to a greater extent in the no
silage groups than in the silage, Again there was a lag
eriod in the silage and no silage showing their effects.

he: effect on the constituents of thesolids-not--fat was not
So clear cut as with the cows fed indoors on rationed feed.
In most cases, the feeding of silage prevented continued
falling off in protein and casein. n a few these con-
stituents actually increased during the period of "no-silage!

feeding, In some cases, notably thc latter, the lactose
content of the milk fell off markedly in the no silage
periods and evecn was low in the silagc feeding oeriod. In

all cases, the iodine value_of the fat was materially  higher
when no silagc was fed.  This expcriment clecarly points to
physiological disturbance during the periods of subnormal
nutrition. This was quite evident from thc apparent
falling off in condition of the animals. The fecding of
silage did not entirely avoid the disturbance, possibly
because it was not of sufficiently good quality for the
animals to get sufficient nourishment from it, but it must
‘be emphasized that it was typical of most silagc used in
farms. It ie" also possible that prevailing atmospheric
temperatures exerted an influence because it hoas becn
recently shown overseas that exposure of animals to tempera-
tures exceeding 80° F. results in a reduction in milk yield
and lowering of solids-not-fat , The latter observation
emphasizes the nced for proteetion from the sun in summer
by abundant shade shelter = ‘A need oven grcatcr than pro-
tection from cold in wintcr,

~8everal lessons are to be lcarnt £ rom this trial.
A falling off in milk yield does not adcquately express,
under-feeding. Gross under-feeding can occur before its
full effects arc expressed in milk output or outward appeor-
ance of the animal,, We have no data on its long continued
effecct but it can be expectod to have sorious results. ,
The ecomposition of the milk is affected by under nutrition.
The solids-not-fat fraction is dopressed and cheese yiecld
is dccrcased. It is well known that the checse yielding
gapacity o milk falls off in dry weather and is frequently
low in’ early spring, This 1s” o possible explanction, It is
also well known that the caa_?in content of milk for any one
fat test varies in mxed milk from one formn to another.
With the knowledge that thc fceding vatI)LIle o'f] pasture varies
with swards and managesent , 1t IS possible that tho planc
of nutrition is rcsponsible for thesc diffcrcnces, Ihese
are matters of grcat importance to cheese produci ng districts.
The fact thot the iodine value of fat is raised in periods
of undcr—foodin%r suggests that the keeping quality of butter .
mzde from it will be dcpresscd,

Sufficient has probably becn said to emphasize the
need for study of plane o nutrition in our dairy cattlc, .
Much iS said about imbalanee of nutrients in theé dict. [hIs
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1s undoubtedly important and must be -closely investigated,
But as indicated at the outsét- we must learn more about the
normal state of our dairy eaftle under grazing conditions
in New Zealand, In particular, we must ascertain when they
are properly and when ‘not .adeauately nourished.. The latter
undoubtedly happens’ and probably more extensively than we
realize. In this connection;, it is most unfortunate ‘that we
have no reécord of the changes tn weight ofmilking animals on
even well managed pastures In New Zealand.

SPREAD OF PASTURE PRUDUCTION.

As pointed out abaya., spasepal demands of our dairy
herds vary much less than the seasonal supply of pasture and
it.. IS suggested. that. under-feefiing of dairy stock is a nett
result . This is. aggravated by. the economic necessity of
reducing labour needs to an abgolute minimum, indeed closely
approximating that required omly for milking by machinery.
Given adequate labour, we are‘%arvesting as ensilage and hay
sufficient surplus at periods of peak productipn to make F(
for periods of, scarcity. In efforts to secure enough bulk,
we Aare Iargeby making ensilage suitable essentially as a
maintenance, diet rather than a production diet. More at tention
necds urgently to be given to the making of more nutritious
silage and haye | t iS'thorjg)u hat in grassland farming
we are rclying on these on nlost f'arms for about one-third
of the year at least and yet we are ‘giving them no attention.
Losses in making are considerabile, probably not less than 20%
in the case of silage and even morc in hay=thaking, probably
of the order, of 50%, In most dairying districts, where good
rainfall and high humidity are necessary and generally ob-
tained, it is probable that these 1losses in food value will
be greatly exceeded. Therc is great need’for study ‘of im-
proved methods of hay and. silage making. In this connection,
grass drying cannot be ‘dismissed. lightly, It is too freg-
quently stated thaf it is uncconomie This statement is
based on overseas expcrience and costs., But have the returns
in New Zealand really becen studied? .An adequate answer can-
not be obtained till both costs and returns arc considcred.
We cannot accept present production as ideal because; as above
indicated, our so-balled lactation curves ‘arc ' esscntially
abnormal. In the first, place let us try to adjust the curve
by trying various -means , including dried grass. Thercafter
we can proseed to the -economics side of the study, but do not
lot us prejudge the result.

Anothcr- aspect of the question is thc spreading of
"grcen" product ion. This can conveniently be achieved alrcady
in districts where ryegrass, white clover ‘and paspalum occur.
e reservation of autumn grown ryegrass’ and clover can °
provide, by rational grazing, green feed Iin wintcr to supple-
ment hay even for milk production. Paspalum provides for
late sumer and autumn. In less favourcd districts there is
a greater problem. For some years this winter production
green fccd problem has becn approached ot Massey College
by shutting up pastures about April 1st, aftcr topdressing,
them in February/ kKarch 2nd occumulating as much green fee
ag possible’ before growth has. stogped. A certain number of
cows ( 20 -~ 25% of the herd) have been brought into profit in
May and with strippers grazed Iin’ these pasturcs by the off and
on system during winter: These cows wcrc grazcd On reserve
asturc only for aboub 1 « 1% hours per day.  They re cc ived
Ray and silage in separate paddocks. A fow fields (light
land) have been rcgularly reserved for this purposc, as many
of the remainder as possiblc being spelled for spring and carly
summer use, The holding paddocks naturally. bocame father foul,
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but following cl eani ng up and harrowing in spring theywere cut
later for silage. Thistreatnent, did not harmthe hol ding
paddocks., indeedit raisedtheir fertility, The net hod gave
fairly good results in respect of production; no difficulty
Was experienced in maintaining milk yicid, cows did well, and
continued i N production till the follow ng February or March.
Their rccords conpare vepryfavourably With early spring calvcrs.
The drawbacks to the method were (a) time taken up in noving
t he herd from one field to another; (b) poaching of gateways;
(c) loss of valuable feed and (d) 1loss Of monurial residues to
the field .carrying the Wnter feed! Duringthe past winter,
the use of an electric fence has pémoved nost of these dif-
ficulties. Daily there was fenced off a sufficicnt amount of
reserved pasture to provide the "production ration" for the
mlk herdi Hay formaintenance needs was fed after the norn-
ing mlking in the pfevioug day' s break, at about 8.30 ~ 9 a.m.,
then the cows were allowcd access to a fresh break which they
consured al most completely by nighti  The amount allowed pér
ani mal WAS e¢alculated approxinmately as follows := It was
assunmed from appear ance of thc pasturec that it woul d produdo
a certain wei ght of silage per acre. X was further assuned
that this silage woul d have astarch valte of about 60 1bs. S.E.
. per 100 I bs. dry nmatter £ 12 per 100 | bs. silage. Anallow

.~ ance of about 2% | hs. starch val ue was allowed per gall on of

“mlk produced and fromthis a rough cal cul ati on was made of the
area necessarg. Hay Was fed to the cows at night. No si | age
wasfed for 23 days. © Coviouslyno attenpt was nade t o make
thiscalculationdaily; in fact it was madc only once and
thercafter the crca wag nodified slightly to mect the needs and
nunber s of t he cows, . The resul ts wor e very good. As contrasted
W th aperiodd randomgrazi ng, when 34 cows consuned 3% acres
in7days, onrationed grazing fromJune 25th. till August 13th.
an average of 36 cows rer day werc grozed on 14 acres of "cold
stored" grass, supplenented by hay duringall of the time and
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by silage al so from Jul ?/ 25t h. Their mlk production was quite
good t hough sl i ghtly bel ownor nal . The ani nal s gragedthe fiel ds
as evenly as sheep and the fiel ds rcecovered qui ckly. Consol i da-

tion of the |land and distribution of droppi ngs were very even.
Theaninmals did not attenpt to get over the el ectric fence to
fresh feed though only a single strand of barb and | ater of' light-
plain wre werc uscd. Thi s met hod of grazi ng opens up great
possi bilities. t nakes the rationing of grass fairly practic-
able, it introduces another scientific approach to grossland
managenent, it makes possi bl e avoidanee of | osses in silage and
hay- nmaki ng and reduces latour and tinme i n feedi ng out suppl enment -
ary f eed. No doubt there is nuch rooi: for inprovement in the
techni que of grazingetc, It nust also be renlized that the
schene radi cal | y i nfl uences t he past ur e. It encouragcs grasses
and keeps clovcrs in check - a nost useful thingincertain
past ur es. Tt tends to open up thc sol e of pasture; present
I ndi cations are however that hard grazing in | ate Septenber en-
cour ages t he cl osi ng up of these bl ank spaces.

Q her net hods of speedi ng producti on of pasture feed
need to be exploited. Inparticular a search shoul d be made
for pasture (grass) species that will suit, in summer, areas

wher e paspalum does not grow. It is well known that ryegrass . . ......
t ends t o becone dornmant especially on |ight soils between
Decenber and Mar ch. | ndoor feedi ng trials denonstrate t hat

on ryegrass mlking aninals arc sometimes = especially in a
dr?/ period - on 2 negative protein andeyen starch equi val ent
bal ance i n Decenber even though they arc eating to capacity.

Thi s conti nues i n January and February. The effects of o | ow
pl ane of nutrition then becone evident. Admttedly, when
rycgrass 1S grown in mxture with No. 1 white clover growthis
sustai ned, but evonthenit is |ess than requircd and cl over
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tends to becone domnant with the consequent risk of bloat on
dewy nornings. Fapm nmanagenent is made exceedingly difficult
by starting to feed silage or other supplements in early
January or possibly Decenmber, in attenpts to balance feed and
producti on supp_lel._ The growi ng of roots introduces nmanagenent
and husbandry difficulties, while the provision of lucerne has

drawbacks though some advantages. There is great need for the
breeding of perennial strains of grasses or the introduction
of species that wll suit this period. An annual heavy vyield
need not be essential, There is no reasson why we should not

~have fields on the farm for different grazing periods. Bear-

ing in nind difficulties in farm management, difficulties in
procuring seasonal labour for ensilage and hay, high cost of

.casual labour, losses in ensilage and hay making,, it is

quite possible that some stands of |ow producing grasscs and
clovcrs with maxi num production in low periods of pasture
production may actually be morc profitable than sasture
exclusively of high »roductivity, throwing all their feed in
a relatively short period.

I\T/IHII_EKl NFLUENCE OF PASTURE ON THE PLAVOUR AND COMPOSITION OF
"It has long been known that certain foods and weeds

cause taints in mlk. The flavouring substances are absorbed

by the fat portion of thec mlk and thus abnormal flavours

arc much more noticcable in cream than in skim mlk or even

whol e m | k. Unlike flavours duc to bacterial causes, other
than udder pathological infections, feccd taints are present
in freshly drawn m k. Cruci ferous nlants , notebly turnips

and swedes, inpart, a charactcoristic flavour to cream., Simlarly
does lucerne, as has been shown in the United States of
America, Sone weeds, particulerly Land Oress and Pennyroyal,
couse zbnoxious flavours. Wthin recent yvears attention has
boon focussed on the role played by clovers in the production

of a tcint, very simlar to if not identical With that caused

by luccrne. This taint is cspccially marked In the Waikato
district and particularly in the spring ang corly sumrer nonths.
It was first brought to the writer's attention in 1926 by the
late A.M. Stirling, then manager of Morrinsville Dairy Company,
and was attributed by the 1ate T.H.Patterson, at that tine
Fields Instructor in the aucklana Province, WNO invcstigated

the problemin the field, to Lotus Major in ccrtain pastures.

Dr. Anncttin 1929 drew attention to its production by clover.
Intensification and spread of the taint led in 1934 to joint
organizcd action by the Dairy Reserrch Institute and Grasslonds
Division of the Plant Recscarch Bureau with the assistance of

the Fields Division of the Department of Agriculture. Mr. levy
showed by field obscrvations that the taint was closely relotcd
to the l'eguminous conposition of the pasture; hc showed that

it was very intensc in the night crcem and precsent only to o
limted extent. in the norning crcam and he rclated this to the
feoding habits of the cows, showing that ns Wth other tainting
plants the avoidance of ingesting clovcrs within L hours of

m | ki ng grcetly mitigated the flovour I n the creom. This work
lcd to objcctive fecding trials carricd out =t Palmerston North
under the joint wuspices of the Grasslands Division of the Plant
Rcscarch Bureau, ond the Dairy Research Institute , which laid
the foundation Of the Wi der study of the influcnce of nasturc

plants on the production and conposition of mlk. progress re-;
sults hove already been discuescd ot o Grasslonds Conference oid
nore dctails have been published. It is ncceesnry then only tc

refer briefly to themn. Percnninl ~nd Italian ryegrass do not
impart = strong feedy flovour to cream ~ ot flush of growth, !
freshly drawn milk and cream from cows fcd on these has freguent-
ly a slight odour but it is not so intense ns thrt couscd by
clover. All clovers cause toint but they vary In the following
descending order - Suckling , subtc: ronean , white and red (the

| otuses have not boon tested ot Polmerston North). Even o gmall
perccntoge of suckling will at the heicht of its gfrowth cousc tazit
The taint in cream cnused by white clover IS influcnccd by period
of year, interval between ingestion and time Of mlking ; and
amount of fecd. District (poseibly SOil) clso anparently cxerte
an influence., The MOSU intense taint coincides W th the period
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of most active growth of the plant, . it is most intense about

1 hour after ingestion and the greater the percentage in the
pasture the more intense the taint, Careful feedin trials
show that 30% clover in a spring pasture causes only a faint
taint while 70% causes a strong taint, As the season advances
the percentage of clover can be increased without any material
incidence of taint. Farm and butter factory methods of con-
trolling the taint have been tried, A method of pasture
management by periodic grazing and spelling,as demonstrated

by Mr. Marryatt at Ruakura,to encourage erowth of grasses in
autumn, wip*zr and spring offers one line of practical approach
to the solution of the problem, Nitrogenous topdressing of
pastures is another. Removing stock to .taint free or bare
pastures four hours before milking is still another, In trials
at Palmerston North this tid not decrease milk vyields, and this
result was confirmed last gcason at the Manaia EXxperimental Farm,
Increasing soil fertility by topdressing and stock and pasture
management to raise the ryegrass content -of the pasture as
advised by kr, Levy is still another mode of approach to the
problem, ~ Aeration of affected cream on the farm tends to
reduce intensity in the cream, Deodorisation in the factory
removes nearly all the taint,but this should be viewed as a

last resort or for removing traces,rather than a permanent

and sole cure.  The' mechanism of t ho cause of clover taint is

not understood,  The tainting substance has not becn isolated.
It is commonly believed that all food taints ~re caused by
cssential oilss This is not necessarily the case. Odoriforous

ases may cause taints, The fact that taints arise within a

ew hours of ingestion suggests that. the taint is not absorbed
from the cow’'s gut. Lr. Campbell has reproduced a taint in
milk within ix short time by causing a cow to inhale turpentine
fumes. Efforts are now being made to isolate the tainting
substance. For some reascn hot yet adequately explained, clover
taint is more pronounced in some districts than in others.

~The production and control of taints in general is not
such a simple phenomenon as appears on the surface. For
example, Land Cress taint can be produced by getting animals to
ingest small quantitics (less than 5% of feed) , yet cannot be
removed from the crcom by the same deodorizing procedure as for
clover taint . Turnips do not always cause taint even when fed
in large quantities . At the Dair%/I Research Institute large
amounts pcr day have been fed without apparently affecting the

cream. It is claimed by Qrla Jensen that the glucoside respons-
ible for the taint passes &nto milk where it is hydrolysed by
certain organismsand taint is produced, Clean milking and

careful cooling of eream keeps it in check., This may explain
why no strong taint wag produced in the. Palmerston North trials.

Fresh drawn milk may exhibit abnormal taints. Animal .
odour is one, and is removed by aeration of the milk while it IS
being cooled, An "“oxidized" taint characterized by moily or
tallowy taste hos been shown to be common in the United States
of America. It is believed to be associated with diet and is
reported to be avoided by including pasture in the feed. We
have experienced at Palmerston North a peculiar oily taint in
the fresh milk of .cows receiving pasture but could not account
for its occurrence. Cows affected with digestive disorders
such as bloat produced milk with a disagreeable taste, Some
covr\]/s continually produce cream with 2 cleaner flavour than
others.

There is no extensive data on thc effect of pasture
grasses on the composition of milk. Somc work has been in
progress on this question for the 2last 2} seasons at Palmerston
North, but progress can only be made slowly because the com-
position ef milk, especially the fat and casein fractions, '~
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are subject to variation under the most carcfully regulated
conditions and_t hc real influence on any ono diet cannot be
observed in a few days, It generclly tckes at lecst 10 days
for a diet to exert a permanent effect on milk and this period
needs to bec extended to study accumulative effcctwm. Experi=~
ments have been carried out, both by the fccding of pasture ®©
cows indoors and by grazing animals in spccially sccded pastures,
with pure perecnnial rycgrass and ryegrass and clover in the
proportions of 70 '» 30 and 30:70. Experiments arc now in
progress with Iialian and perennial ryegrass. | nave already
indicated that pastures gxert a matcrial influence through .their
inability or otherwise to maintain the bal-nce of nutrition of
the animal. A lowering of thc plane reduces the milk vyield,
depresses solids-not-fat and rcises the iodine value of the fab.
It sometimes causes a sharp rise in the test for a fcw days

but hos not a lasting effect, This may explain the statement
often made that the test of milk delivercd to & factory rises
when cows are put in certain fields, The results indicate that
so long as the plane of nutrition is maintaincd, a high per-
centage grass and low percentage clover neither affects milk
yield nor composition. Grass, however, morc readily becomes
fibrous than clover and accordingly a diet consisting of grass
unless kept lexfy and succulent more quickly reaches the danger
level than one consisting of a proportion of clover.  Clover
produces fat with a higher iodine value than ryegrass. When
the solids-not-fat arc depressed it is generally the casein
fraction that drops,but the lactose fraction may also drop.
Occasionally, as in the ~nsilcge feeding trials, the cagein
rises and the lactose drops markedly. This happened in 3 cases
out of ‘11 while in 8 the casein deCreased markedly.

The above is only an exceedingly brief summary of the
work a detailed account and results will be published in the
nemrr future, The surface of this wide field has anly been
scratched, much more must be undertaken to ensure that our
pasture plants provide both quantity and good quality of dairy
products. There must also be explainecd thc reasons for butter
and checse guality varying with district and feed supply. It
is also essential to study the long distan{;%.eftect of the diet
on production and health “of the animal. IS 1S N progress
, With rycgrass and rycgrass and white clovern:

I wish to acknowledge thc hcarty co-operation of

Mr. Levy and his staff in the carrying out of the .osture focding

trials referrcd to in this address, tnc cssistence o f o jir, Doak

in carrying out the analyses of thc pasture and_ of Dr. iicDowall
and Mr . capb ¢1) and their assistants of the Dairy Rcscarch
Institute staff in carrying out detailed work connccted with

the pro jccts.



