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OBSERVATIONS ONTHE EFFECT COF FEEDING SHEEP ON A LIME-
DEFIQENT DIET AND THE LIMTATIONS OF OR KNOWLEDGE.

Dr. M. C. Franklin,

CANTERBURY AGRI CULTURAL CCLLEGE,

Mich work has been done during the last ten or
twenty years on the mnineral requirements of farm aninals,
and 1t is well that stock should be taken of our know edge
from time to time in an endeavour to obtain a true perspect-
ive of the progress which any advances provide.

This paper wll be restricted to a discussion of
the tine requirements of sheep-.

- Both to the research worker, and to those who are
to-day interested in applying the results of research work,
many questions wll occur. They wll ask "Wat progress
has been nade during the last fifty years concerning know
ledge of the functions of line in the animal body?”™ T h e
reply woul d be "Not very much." O they mey ask "Just hcw
much line should a sheep receive in its food per day, per
week or over the whole year?  One nust answer "It is not
known. Nobody knows, " Q, final _I%/, It may be asked "Will
it ever be posaible to state' definifely the quantities which
should be present in the food of the animal?"  And to this
the answer is "It Zs doubtful if tha answer wll ever be
known. " Amng those interested in the research -side of
nutritional problens +taere nay be some who wll disagree
wth these views, ©but . _ evidence wll be produced to
show t hat thereare grounds for the pessimstic line of
t hought suggested, Let us deal wth the first question.

WHAT PROGRESS HAS BERN MADE DURTNA THE LAST FLETY YEARS
KNOWLEDGE OF_TFE FUNCTOS _OF LIl TN THE
ANTHAL BODY?

: In dealing Wth any nutritional problem infornation
6P ehBedpecies  of afinal is often just as gpplicable to an
entirely different  species, One is, therefore, - justified
in discussing such problems from a wde angle, Many notabl e
contributions have been nade during recent years. regarding
the part played by lime in the animal econony. My of
these advances have been nmade by the nedical sciences working
hand in hand with the chemist, the physiologist; the hist-
ologist, the dietit.an, and wth others, heir work has
shown the inportant status of line as an essential el enent
of the body. But even to-day nuch of the knowedge is
inperfect and inconplete, even in the mnds of those whose
researches have qualified them to speak wth authority.

The remark of a leading medieal nan witing on the use of
calcium as a therapeutic agent suns up rather aptly the _
present position of knowedge in regard ra She whole question
of lime in animal nutrition when he said “The present use

of calcium is . in nmany instances? the introduction of an
agent of which the physician knows little, into a body uf
which he kneows less, in entire forgetfulness of the wuniver-
sal rule that any agent capable of doing good is capable,

if inproperly wused, of doing harm" And so it is In regard
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to the nutritional requirenents of farm animals. It is
known that lime is necessary for bone formation, nenbrane
permeability, heart action, the coagulation of blood and
m |k, nerve and nuscl e excitability, and the malntenance
of" the aci d-base equilibrium in the bl ood, but the manner
in which it acts in man of these cases, just how indis-

‘pensibleit is, and the optimum and mnimim levels are still

exceedi ngl y obscure. It is also known that,... .
associ ated W th certain diseases, or  nutritional  disorders,
there nay be an increase or a decrease in the level of the
calcium 1n the blood and that cures of these conplaints are
associated with a return of the blood calcium to nornal
again but the nechanisns whereby these changes take place
still await, in many cases, a solution.

. e well known exanple is the case of mlk fever
in ewes and cows. It has been established that this is.
invariably acconpanied by a fall of the blood calcium from
a normal val ue of gbout 10 mg. per 100 c.c, -of Dblood serum
down to levels as low as 2 ng, per 4100 c.c, The records
of 127cases investigated at Canterbury Agricultural College
last year were as follows:-

8.0 mg.Ca. per 100 c.c+-blood serum
{ it it

|

15 mlk erier cases 7.0
S
t

1 6 1l 6'10 7.0 it it 7u {

31 i ] 550 - 6.0 LY " H 1\ n

55 n 1 " Lh 0 - 5.0 i 1 1 t Il 1l

LRl TRET 3,0 - 4.0 " omoowo. 0 no
8 i H ] 20 O - 5 0 1 il it |1. ] 11

Many of the aninmals from which these sanples were
collected responded to udder inflation, while others did not.
recover, Mr. A. Leslie (4 9%) of the Veterinary Departnment
of Canterbury Agricultural ollege, who carried ‘out ‘the vet-
erinary side of the work, has classified these milk fever
cases intot hree-groups; - _

(13 Poorly nourished ewes suddenly put on to a green diet
not started to form mlk..
(2) Wll fed and well nourished ewes (apparently high produc-
ers) and formng miik, and _
(3) Poorly nourished ewes ccumencing to formmlKk,

Al types showed a subnormal' blood calcium but know
ledge of the level of “the calcium in the blood does not offer
a clear solution of the cauce of the trouble, MIk fever
has been called "The Dsease of Theories."  Nunerous theories
have been put forward since the timewnemSchmidt, believing
it to be of bacterial crigin, stunbled on the udder inflation
‘method in 1897, or at least suggested a nethod of treatnent
which by a happy accident led to the adoption of the udder
inflation method "and by its use reduced the nortality rate con-
si der &l ?, And although to-day these wvarious theories havebeer

-disproved or rejected the true etiology of the disease? still

awaits  sol ution, It can be stated fairly definitely that this
decrease in the calcium in the blood is due to a dysfunction-
ing of certain of the glands of the endocrine system e.g.

t he parathyrtid gl ands, but whether other glands. are also
concerned and just what are the nechanisns involved are not
known. Determnation of the blood calcium is invaluable as
a diagnostic aid, but that St al11 that can be said for it.
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Fol lowing on the discovervy by Little and Wight
(1925) and Dryerre and Greig (1925) in England that in mlk
fever cases there was a lowering of +he blood calcium there
were many who suggested that this Q35588 st be associated
with, or the wpesul® of, = G.efic:ien@f/ itTthe diet of such
animal's, but- an exzmination Of practical and experinental data
cannot support this claim.  Sows, even on the richest of
pasture, have been Inecwnio suffer from an attack of mlk fever.
True, these are often the heaviest mlkers, but, as Annett
(1931) pointed out very clesariy at the nmeeting of the New
Zeal and Grassland Agsociation in 19231 ;, it is very difficult
to believe that on invensively managed pasture, they are not
receiving sufficient lime in +their food to satisfy their require-
ments if digestive and other bodily functions are nornal.
Further, it has been gshown that cows can produce for nonths
on a diet which is supplying only a half, or even less than
a half, .of the lime that is boing renoved daily in the mlk.
This is well illustrated oy the work of Goenewald (1935) at
Cnderstepoort who has published recently data for- cows kept
on an exceptionally |OW lime diet for two lactation periods.
Such a drain of mnerals must, of course, be serious, but these
and simlar experinents smphasise the high powers of adapt-
ibility possessed by the animal. =~ in periods of shortage it
can draw on its reserves, in periods of plenty these can be
built up again. Under these conditions of [ime inbalance
mlk fever need not occur, In fact it is doubtful if. it is
much nmore freguent theun when the diet |Is perfectly adequate.
as judged by our present day nutritional standardsfor stock,
The sanme remarks must apply to mlk fever in ewes, except per-
haps , in those cases where information collected Dby Leslie
suggests that a Zow nlane of nuzpition can be a predisposing
factor in the incidence of <*he digease. It would appear,
therefore, that it will be aecessary to | ook el sewhere than
to the lime content of the diet for the trus explanation of
the cause of mlk fever in fara anirmals.

| f further yproof is required for the justification

of the views expresse& it is supplled by an experiment com
nmenced nearly four years ago by the author at Canbridge Uni-
versity. Several ewes were piaced ON a diet Which was part-
iculhrly low in Time and were :ap - on this carefully controlled
diet consisting of hey and fiaved maize for 2% ycars. They
werc receiving about 4 .5 g. of Ca0 per day (a pasture containing
05 per cent of 1lime would have supplied to the ewes which
averaged 1501b I1ive weight, approximatelsy 1 2.4 g. per day' ,a
700 per cent inecresss, nd Yyet none died with symtoms identical
wth those usually associated with milk fever, Sone did die,
but as a result of some other causes, e.g. in two cases from

a pregnancy toxaemia, gnd in another case through death of

twin lanbs in wutero shortly before |anbing, Three were able
to rear their lanbs,  The =zumber of ewes worked with ~ nine -
was rather smll to allow very definite corclucions to be

drawn but on that sbnormelly 1 ow lime diet one would have ex-
pected some of them so bu affected by definite mlk fever
symotom.: if mlKk fever can bz thse direct result of °

. ..., alim deficiency in the diet,,

MALRGA DI SEASE,

This experimen®t nad =not beer undertaken with the sole
purpose of investigating rthe cause of pilk fever in ewes.
At that time Mairca diszesse in New Zealand was considered by
some to be due to a deficiency o7 lime in the pasture. Aston
(1 928) had found that the vastuve contained percentages of Ca0
as low as 0.59 per cent. On sucn pastures, ewes averagl ng
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1301b would receive 10.8 g. of CaO per day, over six tines

as much as the animals used in the Canbridge ezperiments, SO
that it was felt that if a serious lime deficiency was the
cause of the trouble which Astcon credited to lack of [ing,

then these animals should probably suffer from it after several
nmonths on this deficient diet, As & result. of this werk the-
author (Franklin 1933) expressed the following views regarding
Mairoa disease when taking part in a discussion on mneral
deficiency diseases at a neeting of the Royal Society of Med-
iecine in London in 493%,

"In the case of Miroa disease in New Zealand,
Aston gives the amount of lime (Ca0) in some of the poorest
Mairoa pastures as 0,59 per cent, If a sheep consuned from
2% to 31U of this pasture per day it would receive from 6.7

to 8.0 g. lime. ¢ | know areas where good healthy sheep are

reared on pastures f-rom which they would derive a smaller
daily intake of Qa0 than this, and | therefore find it diffi-
cult to believe that the trouble s due to the pasture being
low in line. Aston has, of course, shown conclusively that
the Mairoa soil is lime deficient, and has stated that origin-
allyafter forest burns some years ago, stock thrived there on
the good tyge of pasture then present, but owing to the gradual
leaching out of the soil nutrients wth the heavy rainfall,
the pasture has gradually reverted to an inferior type con-
sisting of danthonia, fog, etc.

In view of this weuld it nc;?’*ffeasonable to assune
that the cause of the trouble among sheep in the Miroa dis-
tict IS not a line deficiency per se, but a lowered |evel of
nutrition resulting in genera;. malnutritlioneg

In ny work at Cambridge, ewes which ~ere receiving
only about 4.5 g. Ca0 per-day for the last 48 nonths -~ and
which during this period have had two pregnancies, are still

nor..al in appearance, T bsglieve this supports My opinion
that the min trouble in Mairoa dorniness ¢ due to- some other
factor or factors, Topdressing with 5 ewt , of lime and 2

cw. of superphosvhate per acre cures the trouble,. but this,
at th®F®€me, inproves the qualiiy of the pasiure, so that
while a manuring esperiment of <+his nature will prevent the
di sease, it does not enable us to determine the aause.™

Al information obtained since that +time fails to
justify a nmodification of these +iews. The different envir-
onnental conditions wunder wnich *he Canbridge animals nere
kept mght be used as an argument against the above concl usions,
Here in Canterbury, however, sheep are reared,and reared suc-
cessfully, on pastures which show as 1ow, or even lower lime
content than the analysis of the Miroa pastures. If there
are still sone who consider that thetrouble experienced with
sheep 'in the Te Kuiti area is the direct result of a lime de-
ficiency, the following information may be of interest to them

The two classes of sheep which will require the
greatest quantity of lime in their focd will be the mlking
ewe and the young growing lanb or kcgget, Woodman (4933)
says that/duckling |anmbs give 2% %o 3% gallons of nilk per week,
The latter figure may be too hign for certain breeds but if it
is taken as the maximum yield i+ is interesting to conpare the
lime output in this with the ewe's lime intake from her food,
During this tine of the year the owes will Dbe consumng grass
and here in Canterbury a reasonable estimate of the lime con-
tent should be an average of any Novenber -~ Mrch. At Can-
terbury Agricultural Coliege tais hac been foung to equal 0,72
per cent.
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DATA FOR A BVE VI GHANG #201b LIVE WEIGHT.
MTk wnield Lime in m 'K Food consuned | Line 1In
per week. perweek. per  week. food
3£ gal l ons. 0,0771b 2710 0u1941o
=4.99 g. perday =12,69. %%r'
V. .

Evén Wwhen due allowance is nade for functions of

lime, other than mlk requirenents, and a low degree of util-

isation it is :aifficult to reconcile such figures wth an%_
IS

“theory postulating a shortage of lime in the diet = and _t

is at a period of the year when the ewe would be exXpected. to
require  naximim anounts,

Furthernore, a vyoung lanb which has been
reared under good conditions wll be 70 - 80lb live weight at
four nonths when it is weaned say in Decenber or January.
By the followng January it would probably have increased its
wei ght under Canterbury conditions to about 100 to 1201b,
an increase of about 20 - 501b, SIaU?hter trials have shown
that a sheep (fasted live weight) wll contain in its-body,
from 1.18 - 1,32 per cent of [|inme according to its condition.
Consequent|y the naxinum storage of [lime should not exceed
0.661b during approximately 12 nonths or an average of 0.0018
Ib (0.82 g.) per day. Again it is difficult to believe that
there could be, in our ¥ew ZXegaland pastures, insufficient
lime to satisfy the above demands, under even the most diver-
sified conditions.

In regard to various bone diseases considerable
progress has been nade. The etiol ogy of rickets, ostermalaéia,
osteoporosis and allied disorders have been investigated fairly

‘comp_Letely. In view of the fact that they are associated

with a lack of disposition or excessive resorption of [ine
(and phosrhate) salts from the body they may be nentioned-but
It 1S scaresly wWthin the province of this paper %o deal wth
them in any detail.

_ _ Vitamn D should, perhaps, also be nentioned
since it pl aKs such an _inportant part in the netabolism of
calcium in the body. The conplete elucidation of the manner
whereby it acts still awaits solution.

_ Sufficient has been said, however, to show that
in regard to the first question raised earlier in the paper,namely
"Wiat progress has been nade during the .last fifty years con-
cerning know edge. of the functions of I[ine in the body" many;
difficult points await solution. ‘

Much progress has been nmade; nmuch nore ,reqﬁires
to be nade.

WHAT ARE THE DAILY LI ME REQUIREMENTS | N THE FEE“.J) OF ASHEEP?.

You wll notice the guestion is "ir the feed."
A fairly accurate estimate can be made, of course, ¢~ the
approximate amounts of line required to be stored the an-
imal.. at various stages of growth. Using data whici Henr%/
and Mrrison (4928) quote from slaughter experinments the fol-
lowing table of line storage could be constructed to represent
maxi um storage rates' for lime - |
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WEIGHT. LIME {Ca0) STORED IN BODY.
101b. O 1321b appr oxi mat el y
1001b. , o 32110, t
1 50lb.. . . = i .9811bs. . " |
and then¥fhe case of pregnant eaes further additions could
be nmade for the. developing |anb. This would be found to
increase with the age c¢f the foetal |anb. Bass (1923)

gives the following figures as the absorption of calcium
by the foetus in the human being: -

0.00L8 g. daily up to the 120th day of pregnancy

0.08% eewooom " 420 - 150th day of pregnancy
0. 087 It- v ” 1t P50 - 1 80th ¢

o.ey v o W 4 80 - 210th @ "

0,638 " menow 29 0 - 270th "o "

A somewhat simlar relationship should hold for
ewes, the foetal demand for |line increasing -as bone formation
becamad fairly rapid during the latter nonths of the gestation
period.

And finally the quantity of line in the mlk can be

‘calculated with a fair degree of accuracy. Sufficient work
has been carried out to give an approximate idea of how much
mlk -is secreted by a ewe while sucklin? her |anb. The
percentage of lime in this remains fairly wuniform under the
nmost diverse conditions so that the average daily or weekly
output in the mlk can be calculated. Proscher (1914

found that ewe's mlk contains 0.274 per cent CaO, Abderhal den
(1914) o0.245 per cent, Shearer and Stewart (193 ) in a com
parison of the mlk of ewes on poor hill pasture in North-

umberland with that of a simlar nmob receiving a mneral

suppl ement obtained 0.245 per cent and 0.224 per cent respect-
ively. The lime deficient ewes at Canbridge yielded mlk
varying from 0,200 = 0.299 per cent of @a0.

Al this data i1l give the total quantities of
linme which nust be removed from the diet of the animl (ex—
cluding that excreted in the urine - a very small anount;
and that excreted through the large intestine into the faeces
and voided with it = a varying amcun®% Which may be quite
large at times) but is no index of the amount which nust be

present in the food. It would be necessary to know the
digestibility or availability of the line in the food in order
to determne this. It would probably be possible to find

this out with a reasonable deﬂree of accuracy if rations were
absolutely standardised, if e percentage of fibre was always
the same, if the 11gn1flcatlon had proceeded to the sane

degr ee, if mineral ratics- did not vary, hnd so on. Such,
however, is not the case in practice ,and can never hope to be,
?o ttr;]at It is not necessary to rfollow such a train of thought
urther.

One does not have to work for my length of time
on mneral metabolism Studies in order g 'find vastly differ-
ent storage rates under a level of food 1nbake which remains
fairly constant.It is evident that thers nust, be a multlpllc—
ity of factors which will account for +tnis. " This is anply
borne out by the follow ng storage rates Of aome of the an-
imals experimented with at Canbridge.
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- LIME FBALANCES DUTING FOURTELD 1 DAY PER QD
Period Wether “Food intake Stored
1. 1 [ 25638 gn -5305 g.
2 25557 ga _2.52 go
3 2L.80 g. +0e17 g
| . 2, 23086 @. -9.10 g.
20 25 10 gw “3085 go
30 2L‘- 96 g\s —2107 ‘go'
6.‘- 1» 6 %M g” '3.35 g'
e - | 2e 707 Zo -0.47 g.
9- - 7—5 g '7.23 g'

It is sonetimes possible to explain differences
such as those -ghownby the two aninals in the above tablg,
but nore frequently a correct intespretation of the data is
not  possible, The large flucttations in the fortnightly
balances with the above animals were undoubtedly due partly
to the fact that they were on an abnormally low diet.

~In some experinents that were. carried out a-k Canter-
bury Agricultural College iast year wth mture wethers which
were receiving a nuch larger food intake of line, these dis-

crepancies were still-observed.
LIMNE BALANCES DURING TWELVE DAY PERIODS.
Period Wether Food intake Stored

1. 25 129l8kg0 +ﬂ5°5 g‘
3,8 127.4. g. + 4.9 g.

L68 - 1L8.5 g. +22,.06 Q-

L8 148.5 g. +16.1 g

2. 23 1”5\2 g‘- , ’ ,"2:5 go
348 114.8 g, ~L.5 g

L‘-68 1629“- ga “208 go

L8 168 g, +3.0 g

%}%LL | T EVER BE POSSIBLE TO STATE DEFINITELY THE QUANTI TIES
CH SHOULD BE PRESENT [N THE FOOU™ OF THE ANTVAL?

Such factors as the avallamllty of the mnerals in
different types of feed, the effect of alteration of the nin-
eral ratios, variations in the vitamn D ¢ontent of the food
and othe» factors influencing absorption in the alinentary
canal, the change in the requirement of the animal at differ-
ent tines of the vyear, and variations which are the eesult
G certain idiosyncracies peculiar to individual aninals nust
preclude the hope that our know edge of the subject can ever
be a very exact one. !

It is only necessary to consider the data given
by different authorities for the reguirement of farm aninals
in order to realise their uamwlbvqto agree,, on definite
standard values. Take for exarrple the mtuklng COW, Based
on Kellner's standard, narrely 2. » Ca per 10001b. i7e

ht and 0.87 g. Ca per of m? the requlremenms per
gaI on of mlk "are:-

Maintenance, pl US 4 gailon Ll.2 g. Ga-
" tt 2 1" . it

1] tt o L 9 B "

5 5806' gq

f vl 1 57 3 g, "

4 5 1" 76"0 g L

R | _—



000035
(8)

These figures of XKellner inpl P/ a utilisation of
62 per cent of the food calcium for mlk formation. _
Crichtcn (1930), however, says that on an ordinary ration

an assimidlation of 45 to 20 per cent of the mneral natter
my be expected. Assumng that only 20 per cent of the food

calcium is assimlated, then the requirements for a 400Clb,
cow would De:-

Maintenance, plus 1 gallon 59.L g+ Ca.
i it 2 W 8603 m 1"
1" o3 K1l 143,2 g t
| " Ll- " 1 M.Oe'l 5% e |
I 1 5 14 4 67 . O g H
Kellner's figures are considerabl | over  than

those given by Crichton which enphasizes the uncertainty of
our know edge of the mneral requirenents for ‘'such a well
known substance as lime and in view of the wde range in the
quality of the grass, hay, ensilage, and wvarious supplenent-
ary crops other thgn grass such differences as those in the
above table will always be enccuntered.

Another factor which nust be renenbered in any
attempt to draw up definite dietary standards is the renark-
able ‘degree of adaptibility possessed by aninals. The ex-
perimental sheep used at Canbridge showed this to . a narked
degree. Young growing wethers placed on the same |low limoe
diet as the twes which have already been nentioned were sub-
ject&o  metabolism studies, Athough their food intake was
well below the wusually accepted dietary standards they soon
adjusted their line balances and even nanaged to store a snall
amount . A further reducticn inthe lime in the food supply
once nore threw the aninals on to a negative line balance,
but this was a?am adjasted by the animals to a positive cne.
This wll be clear fromn the data in the followng table.

'LIME  BALANCES.

Lanb No. 1 __U Lamb No, 2
eriod [Dally Food |Mean Daily|jPeriod| Daily Focd | Mean Daily

Supply Balance |t Supply Balance

1, 181 g -0o36 gt 4, 1.70 ~0.65

2! 1182 g‘o _Onﬂg gw 25 jlr79 ~O.2?

5‘ 1077 g- +an1 gc _5- 1&78 "Oa15

e 1.29 g. -0.03 g.}t L. 110 -0.21

5' 1-05 g- +O=O9 gc 50 1-3O . +O¢105

6. 0.45 ge ] —-0.2L g.ft 6. 0634 -0:35
Lamb No. Lamb No. L ,

1 0071 Ee -'OOZL‘* 24 1 1021 Ee "Ou2l+ g+

2 0.67 g -0.14 g.li 2. 1:15 g -0,25 g«

S 0.97 g- -0.18 g.l| 3. 1,27 g- -0,08 g

b 0.77 8. | +0.12 g.ij L. 117 g +0.04 g

_ It should be obvious, therefore; that it is difficul
iIf not inpossible to nake any statement regarding definite
requirements for farmani mal s,

THE APPROXIMATE ASSESSMENT oF LIME RECUIREMENTS.

If the above statenents and assuﬁ‘xi)ftions are correct
the question naturally arises - "Wt standards should be
adopted for farm aninals? :

A

t,
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It has been made adequately clear that this wll
not be a fixed amount -~ mlking ewes wll require nore than
dry sheep; young growing lambs nore than mature ones, and so
on, In practice possibly the rafest recomendati on that

could be made would be to calculate the anount stored in the
‘body, or utilised in mlk formation, etc. and assume a 30 -
6C per cent utilisation of the lime in the food and then cal-
culate. the quantity which wculd require to be present in the
food to satisfy this demand, The percentage wutilisation
(30 = 60 per cent) will depend upcn such factors as (1)

nature cf foodstuff, e.g. young grass is much nore digestible
than mere mature material, (2) nature for which required, e.g.
the data obtained by various research workers suggests that
lactating animals utilise the mnerals in their food nore
efficiently than zon-lactating animals.

Despite the large volume of information which is
available on the lime requirement of farm animals, the nass
of experimental material which has been collected by the
different Research [Institutions, and a certain anount of
theorising on the subject, it is not possible yet to draw tip
a definite set of feed requirements for sheep under various
dietary conditions., The wiew has been taken in this paper
that this will no", be possible and reasons for this have been
gi ven,

Under those conditions wkere supplenentary fseding
is practiced fairly extensively, the shortage of 1lime in cer-
tain feeds may, of course, becone serious and the addition of
liwe supplenents nmay not only be advisable, but may even be
necessary if success is to be achieved, The remarks in thia
paper, ovever, are witten nore froma grassland point O
view for those localities where +the major 'portion of the
animal s' requirenents are derived throughout the year from
grass. The subject of supplemsntary ge,edi ng rnould increase
the scope of this paper too much and it is not proposed to.
deal wth it here, ‘

A frui+t¥el line of investigation would be to extend
mneral investigations to our poorer country =-_our brown-top
and danthonia pastures and tussock country. Fairly detailed
information is agvailable concerning the mneral content of
good pastures on nedium and heavy |and, the effect on them of
rainfall, scasonal changes and the influence of fertilisers,
but these are not the areas where supplements of [lime and
phosphate wll e necessary, Concerning: those areas in New
Zealand where |icks may be necessary, a considerable paucity
of information axists. -

Instead of treating this question af the lime re-
quirements of sheep in the way that has been done in thirm
paper various positive experinments which have been carried
out could have been discussed or the author's Cmmbridge exper-
iments could have been dealt with in more details

The somewhat pessimistic line of thought adopted
has been pronpted by many frequently ssking if mneral
suppl ements  should he fed 4o sheep,. Often the sheep are
doing well withoug them the lambing percentages are good,

and very little trouble of any kind IS being experierced wth
the flock. '
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No doubt many of you here have been asked the sanme
question and perhaps your answer has been framed, not so mch
by the dictates of your conscience, as by the generally
accepted  view And the answer wll, no doubt, have ~been
in the affirmative, inpractically every case, while at the
same tine nental reservation nmay have been nade that if it
cannot-do them any good, it certainly wll do them no harm

But is this attitude good enough? It is true
that in sonme dases the addition of linme may be beneficial
and may add that el usive factor called "ploom" to the con-
dition of vyour stock, but even nore frequently no benefit
my result.

The question naturally arises how can a true solution
o f the problem be arrived at? The laboratory side of exper-
i ments on |inme requiremants iS not being condermed in this
paper = it has yielded, and wll continue to yield much val-
uable information, but it will not be possible to give definite

adviee on the subject wuntil large scale practical experinents
are carried out, In the case of sheep reasonably sized

fl ocks would need to be studied side by side - one with the
extra addition of |lime, one wthout, Analyse of pasture

would. need to be known. Possibly metabolism trials under

the different sets of conditibns carried out on a fen aninals
would-yield useful information and |ive weights of all the
animals, wool growh, fertility, behaviour of their progeny,
and various other factors would need to be studied. The
schene is perhaps UWopian, certainly it is expensive, hut the
*nformation wnuld be reliable and could be applied in practice.

In conclusion let it be clearly understood that this
paper is not an attenpt to belittle the work which has been
carried out so far on the mineral requirements of sheep, or
on the mneral content of. their pasture and other feed under
all  conditions. Such information IS invaluable even if it
serves only to illustrate the limtations of our Xknowledge,

It would appear, however, that the mneral side has been over-
enphasised :n certain cases. The feed intake may be insuff-
iclent to satisfy the demands of the animal at Certain Stages
in its life, for exanple the poorer typesiof pasture during
the height of lactation, but the drain of lime from the bone
reserves at this time ecan, under average 'conditions be built
up again during the non-Iactatln% and naén+pregnant period.

In this paper an endeavour has been nade ‘Jco .oresent a truer
perspective of the position in regard to eertain aspects of
the J1ime requirenents of sheep. |t has,. of course, been
possible to deal wth only a rfey of the mgjor points which
discussion of such a subject should suggest.

v
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