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Ths following Snb-Qonunittee hCB teen appointed 
ty the Comnlttee of Civil Eesoeroh to_^ponslder tiia 
nhove question, (See Pcper C.n.(C)5).

Captcln Walter Elliot, M.O.,M.P.,
Porllaaentfiry Under Seoretory for Health 
for Sootlcnd. (CHAiaiAN).

»-

4 Sir Walter M. Flotcber, IC.B.S., ^
Secretftry^ Medical Haecaroh Counoll.’ ./. V’

> Sir Robert Crelg, B.C.,
OhclmiDn of the Hoard of Agriculturo 

' for SootlEp'd.
/■

sir A,D. HQll,';rv(3.S.,
olentlll'. Advisor and Hireetotf- 
of Inte'ilgenoe Department, 

Ulnietty of Agrioulture and PlsherleB.

Mr. Uiinrloe Heodlnm, 0.J3..
Aselstoat Seorebary, Treasury

Sir Thoinos B. Middleton, K.B.B. ,C.B., 
Coi^lSBloiaor, - Development OommlsBion.

Profeasar .
, prca&Mapj'Of Agrlo41ture^l3a tho Ua^ereity 

‘ » 0* Cuafltii^e.., , r ' ■m. <
■ ^ 'V'^' ®-- ■ • f- '

Bopreaentctlvo.of the Colonial Office. ^

figm
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y

' f > Sepfeaentati^'o of-^tis-ilii^M OSflde,
iJSie firat Ueetliic wlli he Tibk'nf 8 Vfhtt^'all Ooribns/ 

" on^ursday,' J-uiy^tb, r.t Ig'^'llooS^^
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.........An'ln^^tl8ctlon'vKTolvha4-^fcr^l^

■ fcHfc*# Inotltfirta durlrig Uo
■•hi,.s ^i0V7ii thi.t the nlnercl contact of ''fel

pSnra Ttrloa in din’orant loo.aitieS

mm.
out

ic Grant.a:- -'V-
S

Brit in. cna t^ttf/tho further, tliCinninoml im.tlel“in • ',' .v^ 
the -jacturea dlf^ars in aiaourrt Qjiai.'qQrayoaition from, ' ^

■'T that Oj’ cultivated io'.otura, t)ja. lasn is_ ita faodlng 
value, (18 datorrjiriad by tha nuiaior of • !

a toot it orjit
O' ■'r’i.curry.oad tha health .,.d braading capacity of 

atoalt, (.toforenoa jlo.l;- |y,,oa 
on 1. ■’

''
tni-ddreutimoh .

^.iorul .Cantaht,. aC ^aturao .*j?t

__  . , in nutrition jjaa ‘V ''>>•
produoad avldanaa the/arfioiansy oj ao^ni.f 
olo:7ont^^in tha dioto^fc lonSpd^ds. landa .
m-lntitrltlo^ whldh ia

tho
TBportfO

i

Haodnt a-'giarimohtui roa'ir 4
uoopitqiiinioa by daoreaBad rntu of 

growth in th >-young, duopuood fertility 
f iin«.loa, and inoraha'ad

1

in brooding
eiwoepttblllty to dtaeoBo.

, (Uafarena® I’o.g.^pp.si.gc and Paforenoa 3. 
repflnta of

■■-PPr3-J£.^ :
.'i-nrtlQlas JSy Orr,) ,

, that th«a »ido r^-ngee of poBtura . 

- . lirbTOlaBt oud la «Bport,,ibi9 fbr'liaa^ loaa^‘'lft,^^'^

. it la Iznovai

Btoeh, In n n!ntb»r,,of thaep bchoa, rvilnutritl^-.s ■ ,fiB
^ ij^^ean aorralntad '^tto'^i^ioldhaiaa qfl^.eartnltt «ino|t 

tha puatwre,. lo,( l

tha
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ar^not,»

/soil. Ihiifl. in tho !rrKniiTOal:«^,typa'oJ taaiurtrtt^ in':®l*ii9 "j 
foujid to bo 4uo to r. dafloionoy vf, .rhoBj^iorus l^n tha ;iaBtura; 
is now provonted by roodlne bone rianl «Mei is xlah In 
pho .phorua: In a dlol^riet in .'.ustr.Jtir,

UTQ,

■■ k

XI. , malnatrition
oharnotorlsod by bona lesions and paral7Bl,S'4a'been pnaventad 
by applying phoopbato to the soil:

p.
1
/iend In oertain Inland

porior. his)i ■ oortraity In young pigs and lambs 
has been i^rovonted by feeding iodine, (r.aferoiioo lo.4. 
45^6;- .loprlnt of antiold by Thoilar and 
pp.lt‘-2E). S ,.

ildl .triota ill .
i,:

pp.
Rafprenoo

In the ..aiJrland Inlands tho Sondition of raalnutrition 
hi'-B beooiie so aouta during tho lest few years that it boo.a;i3

oaiuio. An

‘i,

m
•K >3

a n..ttar o' ur^er.ny Ui eliaaovar and roiaovo the 
invautige.tlon hna otloun t!;.-.t the prin.'-.ry oauso of tho nul-
nutritlon appaais to bo tho -dopletion of tho soil in 
raraadial nothoda aro being suggostod. 
report by Orr tb tha flovarnor of

oalolum and
(Ibfaronoo to.b:- Typad4w>; 

tho I’alltland Islands rmd

Hoforanoa l!o.6, _pp.l6-19^; r^ort hy^ llunro.) S
#b|t i^^Uon tP;

named above, there arp ot%r .^Istriots-within the Tbnnire'^VhWb ' 
there IB nalnutrltlon probolly

Aafiolonbibo of ono or mori .clAferol-ilBftants f'n %e ’jiaHuro. ' h, 
llius in IConyn Oplo.^, no oXoii’arbiTiiic,_j3.J3^#8 sheep, and ‘ ’ '

It is known

.1
i

'ib

oattlo have boon lii^rovod by tha IntrodUotion of r.hbia ai^, 
of the mdtfaxii ruplijy ia^turliiG tJhJO. mortiiliy hr-i lnora« 
priyortioi}-to t|ia .biagiee. of Irppbovfjiiiant of tha-^ooics, ‘' 

i y henyn' Oolo^''’
' 'undapetooithbtla. dq&o«em:,ioilj. Std^tlo^'on

KLJ



im
‘,Uu»*to a%iri«li^S '^'tiil,n()raia'’^n any <»thor-'.
‘%f .tb'e nMeW typo of milt ooiv, ("ith its pront cw^aop^ot 
'''m'ilfc4o5''etron,’ Is put on prifftiiYoa deflalent'ln one ftr’moro*';’
-■of tllo eeaenti.il mineral oleraento, there fill 1)0 either a '

.T»r^ lo'p nilk yield or a tlfh mortality. ■ Prom the results of ** 
■ p^^t^axporiertoo of siniiar oases, it rairlit bo predicted'that 

' hb-trK‘trill occur.

mIf V .. • ^ -

Ji-a..,

\

H v-
In all these casoa of mnl-nutrltlon ^'hich occur when "

hcrblvord of the mcdem iciproveci typo are put on nutuVal
rastujv, the StiOft fundamental ca-ure la operative.

1 amr.ntfl

Then® ia

fl_iri the, pasture.
^ 4.*. .', ■ .-ji

Tlii^^orras a .llaltinp factor tft the rutp Crtyki^h, nia t^

elaboration 6{-^re»vth m.terial by the uptioi'/ '^he natlyp,^ -
_ 'V'- • ' J '*■ •,
ricrtlvo^n Ivive evolved \'lth-a, r\te of p.To^ith adapt.ed .jLq thjij.

llmltlB, fattfoir-.''■ When however, the nodoil)'type of animal

dofleienay of g»le or_anre qine

e

with 1*.S TeLV-i vely enormous cnjaSl^y for'f-Towth is put op, this- 
paaturlt,';: giiowth r leo.ids at a, rite frrjater than that tflfioh tJjfj;- 
tioetmt of »Aoh of conatnietiye elements

;in'thd pashuro can suj^c/C. , The reailting‘mal-nutrltlon,

. .vith hifh Inoidei^e of dlaoass, is ot the a-imo natiiro as tha'f 
''^»bloh ,dove!Op^a’Ulf*wrcperi^ntal EtniiniiLB put op ^ebalunoed’

- hj‘iili'Aithoupi the fundaMont-al prlnpj^e lnvo|T4|;^ihl^B fd'''V 
be, it .Should bp stated tJbyiiti.aB Baoi| W^^gadi^a

■ ■ tirsiw.njipoar subsidiary problooE rhidh t.rp ncrt|^hipje,'/ and 
for-tire sclufrten of #ii«h there

V.

|8

reso iroh norlrora; 18 pldely dl'ffoi\(3nt hri^ph^ o?;,8»lenoo,, /
alaoji^ me^ Of pwotidal Piperlsuife fe at oO^^inp

.............. '
s'
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20th June, 1925,•; t

visit It WGuld be sosslble to anaab.it 11 souid be possible to

in the ie,praved breed.

(b) Whether the signs of malnutrition s/e in any ' ^
nature as thoee f^nd in^har ■'?

loealitt-ee-, dnd brr lerdd fobe dui^o’"^ 
aefloienoi*«,io the pastures. -..i

i.

4
(«) If thought desirahld. tovaiake arfahaements for 

' Practifial ,/^dtftg'teSte ■
with stock, th determine whether ahy-bupnojed'

' brihi’S?i«!t ? pastures osHld re improved 
d bi‘%2«oJint f ® tl>a fatuhtals suppoeW^^

r

withCHimi^ru%asJ::rhabo^^!t:s;:'iu%^
though tMt an investigation might give rssulte’lr *

.ys:.Kr.34?;i:ji.T;M;.sj swr*

Obi ■

' :U16 Hon.-w.8.4. 'pimsbv;i||^l\- ,

;.t , ^ ^ s^jv^

' isi

-M.P-? ri ■•-

•f.
■ -’•v

'sr^r-. ■.
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20th June, 1926,
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Tialt it would loe possible to ®“9?t . ,.^

V^** ’iS^the «ny. elgQe of' »«Jnut>ltlon'' -j
.-in the improved breedo of etoeJi, Import ed- tp .^he-J

eob»M^ in- the country fro^

‘ . 1 ' ''<f»

country, 
Im sorted

(b) Whether the eigne of malnutrition a/e In any
way of the Bome nature ae thoae found <»,-other
»aflolenoJ»f.f,ln the paeturee. _;■
Le oafr , orfangemente for

' i^h Praatioal ,/e%dii.g'teete
defLlMef; f dotermlne whether anyfeupnoeed 
by^^thi *^r P^'infeo Po'uld be improved -
to bi‘%2flol«J:^°f^"® material e euppoeed"?

‘eJ

7' i" tou^! Md
though yj,t an Inveetlgation might giy'e reeulteof

_ other information .w|^_h«0 Men .e<mful«;;i 
The Hoh..*.C,*. ■0»mBby,,^^y-i

Obi

the data and ■".(

ii.P 1 .V ,

■:4
. V

-I



V,ojfe'fe?= of 3fi:iM. ''OO'I “»<1 O'r.
‘, if Uganda and Tangonyllta are pastoral oountfl^.
- th.Y aio«d ba-Yietted proyMad^ere ar.^

I', theee areas. V
' Before deciding whether anyone should be sent 

out it is suggested tnat Mr. Harrison, Director of the 
AartcuJtjra] Deportment at KAarobi should be oansuMdd,
,.: if he thinks tbet ‘he Investigation Is likely to 
yield results of value, It would be useful If he coo^fe 
L asked Vto co-ocerete and take charge of any ..work whf^ 
x .v be done mere. Information about work already. dojJ«^_ 
■ n'tnl s country could be aent t.o him,, and perhape ho ' 
CO.Id be tfsk'd t. send b..ok any inforsiStion baling on'
*r. • subject,-", icr. he thinks might hefjSf-Taluei This »- 

d en*le a n:oviflonal plan to be inade Out before 5; 
v!a‘ting the country, and so get titb Maximum amount.^f5,i, 
wor- done duri/.r m.c short' v 1 si t

m
s•>■japM

■:r ■

r

\h

- 'no 1 .

reg&rdy^Q pu^io^tione. while 
'Pct h'^e seen rif«*red to in several puhllca^dhs^ 

CO lee of eo ,e of ^h^ oh are enclosed, the lAfoT^Bfilon 
o;. Ins suDject which has been accumulated duripp^t^e 
aet.tnree y-sai s nas not yet, been nublished, altKough 

It iac bel'if' writie . ur, for r’^bl Icatloq, an.d a eeriee of 
aap-re wK i he ao'otring'in Octohir, ifoveiflbar tod 
5tfoe.£nDer.

:r.f* 'fBl "preparatory woric**, ie the experiepee 
of the lo-n: e* ''k-oreedere who have now had a nUabt^

' yfin of xan-.lng 1 i ’^r.! oh' 11 ue, so far as I ean gather 
^Tro* disc-tep:ir. vi ta jrepge*ientati ve men jthe/^ have 

a-:o ^'0 Jl htei clinlcaV’ data whloh It would be noet 
valu'i is to sur-'ey >n tne spot. .

/V

i..M. V^vy: •
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1 Jl”?ng°ra?ftonba8a to 
Bairobl and retuni.

• i*'

/’

«174.18.7.
SubBlatenoe 42 daya O 26/- per day. 62.10.0;

lotal ooBt. £227. 2i7.

If jBnrnoy oonfirffied to Uganda and lanfanyllca an 
dWlonal c50. wonld be involved. ' 7^■ad

, f

Blmplj BttbalBtenoe flgiu:eB"aM therefore the 
inoluBlon of a Seltartifio Seoretciry would

equal addition -
mean an,

total £454.Sb£,
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Thi hifh»MM of NuMioa on Hra IneMMOi of 0mm. 
By J. B. OftE, Ro««tt Research bictitate, Aberdeen.V

“ Tw MrtoTf of Hedkane. there las elweye been e 
tendency to aasame that Hi. due fe the pr^ance

' <rf'efnne no^us.eobeta^be in the bod 
covery, a result of the brilliant 
of the asBOciatiorv of certain infectious diseanea with 
the preaea^ pf specific nficro-orgatuanu* afforded 
wbat^PP^**^ to be a complete jnstiiicatioti for this 
assumpticn}. Hence the efforts’of modem medioiike 
have been concentrated almost exclumvoly on deter 
mining ^uaal .ruiatkODahipa between patbolomcel 
phenom^a ind toxins, produced br bacteria, or 
evolved thfoog^ disordered metftl>oft8ro, or fntto 
dumi with food, agd,in finding (bciona of ^r>- 

MOOrre^ ’o;''\A*Bnteraclii>|i tb^.r
/ I jnJiueoO^ ; f‘ * f -4 •

' ' Tbe ijifitbods'of pie
•/ tbiAconceptiou of the etioltigy of diaca»w. and they 

hwfe^barn attended with a reiuerkable degree of 
r» is ouw beginning to be revognieed. bow-

> ' -
The dia- 

of Pasteur,
fly
bes€■ rewarc

\

•« veotive inediome ere b*i*e»l oq

minceait.-.
SVrr, ^Kat '.ue absence, of substances eaaentiat U> 

brlant as the presence of subatanoes 
"With health.'" l^fiHency of 

Certain xubsUncf^ «hl. b are esaential t6~^a pby 
logical Well being •>{ ine^aMiy result in the developmeAt 
of .pat^ol>>gical pheno<iien.i whtcb. in stune rases, 
may be so M-vere tbai uf tbetiiseflfts. they-cotislttutc 
s^gnisad dweA»'M &.<'l oj other sabes. though nut 
prodocing Sorh Rkarlioii .-itigiiiata. rwlure the power 
of 'iJbe- aniiiuil u rSaisf mvaaioo by pathogonw 
organisiBS

-The an-dera t#iijl|^i-y e> rhsrdore t<i #tu>lv the 
a ;t>Madettt 'leria.i^hj^ froc. the non 
c'-Midirioo, ac wrU ^ later and groaaer foantfMta 
tioai^ on vh^ti. hitl^no, atteuune ban 
exalwtV^' jM^Iraied Tbs norm^ . 
iQ whka ikte ite perfect perf^nbaure of all the 
ph)-njulQa^.^|||iQ^i^. is puaNh)« only m a stare of
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the cltuiMito baan of all diaease.

ii-
-i'tm-- ■f

perfect zMtntaoa. and that dapeoJ* 
and coHaia wiviromneoul factota. m 
ami eieraae. wfaicb a«ect tbo ««*•
Dietetics baa. therefore. ^>ecf>rae an impxatant braaob 
of prevenure medicine

The profoaad ioflneoce of the food supply in 
cnaintaining that proper and oo-onyBaie^ Innctiopiog 
of all the ornans of the body which conatit^ beahb, 
ie apparent, when one eoniideni the condidona upon 
which the maintenance of titaae functions depdnda. 
TbouA-tbe fuactionH of different tiasuee aiwdifmwt, 
vet, the ««rp ttrt^ of then acUvitiee ia lelatf^y 
.lonataOt. It follows that the supply of the material* 
rw^uirwl to maintain the total actiTitoee must be of 
A very deft^ <^iaracter, Henoe the compoaitten 
„{ tbr Kxiy'inuidB, from which the 
9uppli«> must bemaintamed of coffiUnt oompooiUon 
But, in the metabolic procawee which take pWe 
wirfiw. the living cell, then is a contioual treating 
down 'tf cqmpounda with the prt>dttction of aubatanoea 
of w) fkrAer ■« m tJM» eooijouiy, ami coocnrrently 
with this deatruotum, then w the building ' 
oompoande from materiab which maet he #upp_-- 
tn the cell from without.
' PiOTiaion H made within the body for the prompt 
.limmAlmn Iki* ih* •«f‘« [W’dKM. B«t
the Mp^y of ww materiaTa depenoent ofiou the diet. 
Though tM |^ir«|K>lik>Ba of tike usMBtial «ia*tiiuent« 
of the food.JB any 4«y’* tnuke may be 
wbat m Mbaifed Id mawtaui the proper composition 
of tiiP bU)5*. the regulating mechanianis of the body 
are able In riiake titf tnoeanry adjustments, prorided 
tJie demuao ot the halaiuie in any one diraotkon is 
not Um long maintainwi The excaaaw of one dw, 
tn maciy oi the eeseolial coostitunnt* at least, may M 
stored and be av^iiable make good the deficwncies 
of auntber Whan, however iwer a prolcmgod 
perioi the (Imt is nf such a nature thal there is ao 
ahaolote ii*^ri*mrv in thr amount of one or mote of 
the oimstJtueute absorbed trnm the gut. or sueh an 

«f certain conatituenU that the

The •rtanoe of sQi^yinf ia the food 
■gy-yieldfcg ooiietitttento -and ofa saffimeacy trf 

proteins has always been reoogiuaed, bat it has been 
too readily amned that a diet 
requirements w31 provide the o^r esential dietuy 
ooostittieota in the amoants aiU - - -'
Uj maintain the physiological 
stitueata of the body. Tlmre is a large 
of modan data to prore that abaom 
da^enuies of food constituents 
disease in hunan beings. It is of intennt to 
that tha eccorrenoa of Boms thpi dflfiBisnriiw and 
the reeulung' pathological {di 
recognised men btBy in the past in vetemuiry 
mediciDB than.’ in human medicine. iTndeed sonx« 
of the recent work done in eonmeotion with human 
dietaries meteAy oodfima results obtsined by earfinr
workers from experiinis^ii and —-*-----
fann animals

A few ejtamfdee may be given of amfumm wmen ariM 
as the direct result of diirfaiy defiatdMS^ Under- 
outntion s^^vgrantri^n ndght

tb

mopostkaa aeraBssfy 
balance of the oon-

ite or relative 
is a oommoB cause of

note
their

have been

up of 
opbed

on

-V-

at they need not bs Assnasd 
will be choasD from what have 
liaocy diattmee, «.s., those caused 

of minerals or of vitasomea. In 
of these defideney diseases all th| ffMf* 

s can be auhbntacf directly tw 'jiie 
dafeom. Tn otfihh^ i«saB '4^ 

are those dna to hiMarial but
w»e pradispoaiog cause a* «ba fafeftiaa ia n^ntrition 
iBducadbya^fectiTedM.
OwSary D^ioumem at tie lUnf* ioius Dimoae.

The Mro minerals which jun required in greatest 
Amounts by the body at* aaftiadi and phosphonu, 
aad. owi^ to the need lor thaae as oonstmotiTe 
matanal in gftwth. the animala most liable to suffer 
from defiotency >ta giowii^ animals, or those pro-

are so welWltnowf 
here. The ikam 
become knmsa ae 
by dnficmi^M < 
certain

.i-'.rentfrom
4-^

• y

dSSy

. f

- --4tion ofexcesB .
nthst ftonsaitoenta u mterfered with, then the pnqMC 
phymotogics) balauce ir> thr blood CAnnot be main

i
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nc {o<)d for growing (iTiiiiials: rj., '.'■'
Tho (Wiger of a deficiency of calciBW fh tlM f*tioi^
<.f grctwTM pigs »nd wittU waa D<Jt«A ik tvij *4 ^ 
riiiddle ofT&si oeutury. and the tberapeotioyalM,^^ 
addition of Ubm e*lt« ^ the food of calves and ydung 
pigs urgtil by Hutyra and Ma'feV’^ 'BPflently 
McOollum and hie co-workers* have 8h*»wn that in 
viiona atmnals fed on cexoal grainn, there is haiile 
u> he a deficiency rtf calcium, with resultant limitation 
nf the raU’ of gKrtelh In elpcnmenta with pigs at the 

ceriaiD diets of 
poor in 

ophilia, and frequently 
The animal becomes

attention of physiologistni llioWan and ^ *-,• V.*'

4

du.-i
jhc

■ ^

(.'ricbton* have shown that you,hg pigs are l«ahl,a td 
suffer from primary antemia cfoe to the- lack'^o! i , 
sufficiency of iron in the food. The amotmt-of'iiiMa.', • 
required by the growing animal has rwt been detet*' 
mined by direct eiperiinent. bnt eallmationa have 
been niade .According these estimates thg 
amounts pre.-ient in many fofxlatuffs commonlv uaed 
for pigs are n<it xuffinent to mee.t the re<juireraent8 
fur growth in this spei lee. Both the clinical aymp- 
tofim and the pathological findings m the experimental 
pigs fed on these mm j>oi>r foodstuffs, are those of a 
primary ana-tma. and the dwase, which appears to be 
iii>i iinoonmnm, lan he prev-fihnl by tJi.- additiun of 

organic iron lo the foixi
.'^iiiHh and l>enifi’ have found that a dise4i.s<- which 

■ aiiBiw a high inonaliii in new born pigs, and m 
associated with hairlcasnea- at birth and with occasional 
iiialfuniiatioiis. I’an lie prevented by the aildition 
of ftinall aiiioijiits <i| )M>tassiiiii) itHlide to the food of 
the sow 
III the

The

>1^■ yi. .

-V

- , r-f ■ :
el; IriBtitute we haVe noted tl^t on 

con.mnnly used feeding stuffs which 
rali iiitii. there d.-veiops *]ia 
gafifr" intestinal liisoC'ien*. 
lethargic and the coat geb* Miigh and staring

FJlmt «>rr and I'ncht^m^ have shown that calcium 
he ihe caujje of rickets in pigs. Hess, 
neiiln-iiiier* have shown that (iefiriency

With

• »
.lefici.-iii'v 
1 nger and I’ap]
■ if pho.iplic>ru.s may also lead t.i rickets 
regard ihi- iliaaaiH'. it s.'eius that ih*- dejsjsilion of 
.alcnnii phosphate in hni.e dep.-nda ii^sm the presence 
ol .a!ii\.iu and jihosphorus in the hl'«sl in the proper 

.'\llhnugh there Thi'V attribute the dise.»(»p to hw k of iodine 
|iasturvs m disi ru ts where the disiuiAe isi oniiuoii. 
balance of the different mmerals in the ration 

has an iriifsirfaiii iiiftucni'e uu nutrttiim 
of potassium may deplete the body of sodium 
Vrs'cfcling to Zunu", Schwartzwald ha 

-siuiipt i> 111 of which leads to a disease 
with -Kuleval change, has a Na K ratio of 1 I7P, 
while uorrual hay has a ratio nf almiit 1 t 
wort at ths Kowm Insnriiie by l>r Hi. hanh. has 
stiiiwn that the Na • K ratio hae an influence im the 
a.sainiilaticm and mention -d calcium srid phc.sphonis 
dtumg growxh. .\hsolute c.r relaiiv.. il.-hciei.cv of 
sodium prevents rh.- full luilwation of ihe .al.mm 
aud pboaphoruM m the rati<.>ii.

Ugle* working with horse*, has shown iliat 
of phoaphoruii inlurferaa with the assiimlaUon i>( 
calcium Even a full-grown hors.- may show pathce 

th«- boiifta when the diet has a mark.vi

Hniuiir.is and projKjrtiims. 
la. l ir> «iicli as ih*- ultm vioii'i rays, which indirectly 

the balance, the fundamental 
Luulaui calc'tiiin and 
mf^ns, and should 
, 'mht these

assist in malii'auiing 
requisite is that the diat ahoidd 
rhoophi-riis lo the pmiwr 
i...... ‘ siic'b H nature otic

.An exce*ifl
• I'f'l' 

isrwis*-,
sIsHirbwl t.flt-..igh th- wall nf the gut., ir. the jm-per

be the eon
associatedm ca

proji. rii.ios 
, Though the ] 
the ia.'k "f sue 
foOnnon in growing aniuiala, they an- imt unknown 
n, adult a-jinials. Of. a l...ng-ioiitintie.l diet deficient 

iL.- Is jies may lie lieplctci nf calcium

Rc-eutgr.,ia>i manifestations . I diseas.- 'iiie Ui 
•h essentiHl f'Hsl crmst.ituenfs ar>- more

II, i-amit,-;
phospbaU' u. it.aitoam the conceiiLraiiim of calcium 
U| the bl.sitl which L« iicesaarv for ttie functioning 

Mct ruddrid in a recent review ofof the soft tl.HSU.W. 
ill.’ «ubi.-*t of ostei.irialacia attributes tbia disease to 

the view

.■iceas

■ Hlciuni a.-'ii I'-rcv. whi.'h, ”f cmirm-.
logical.-ha ngesu, 
excess of phosph

i\ earlier w.irkere. An mlereating 
.-arlv literal .r- I.s given by ffutvra

put fi.rwanl b 
r.-view id the . 
si ll Mar.-k

' ■'iiipared with calcmm This 
disease nolod bv Ingle i„ evi.lently the same as Bran

/.



e«eQt»l food ca
reqntred b smillCT amoonta. ^ 
thp attention of phywologwt*.
^'rkhtoD* hara ahotrn that ^ouAg ptgs am liohtr t«i 
euf/ef from primary ansniia rfae tp tJ»o l^ek' of a 
fM^iencf of m>D 10 tfaa food. Tba amonnt of ims 
required by the growing anitnal has rtol been <let€»- 
ruined by direct experiment, but eatrmationa ba<re 
byen made .According t^) these eatiroates tiis 
amounts present in many fo'xlstuffs roninionty used 
for pigs are ni<t snffiru-nt V> meet the 
for growth in this epee

- '-r( 
■ ’x ■

uirementerejji 
(lini(Both the ■ai aynip

tonwand the pathological findings m the expenment*! 
pigs fed on these ipm jkx 
primary aiiR'intu. ami the 

lUioonmion.

>r foodatuffa,
di*»‘aa**, whi. h apfieara u^ he 

i>e prev-i.iMl |,v (he addiiiun

thoae of K

to the fiHxiinorganic
South and l>enia’ have fu Lhal a ‘li»«-aa<' wliii h 

caiiaea a high iiiurraltli in tiew tatrr |iig> and i- 
aawjciawd with hairleaHiie.'*.- at birth and with .» caainnal 
iiialforiiiatioiin <\an be pre 
<if aniall am-mnia j-ri 
the BOW

■ •t hy the addiU.m 
<ini iiHfide Wr ihr fTMKi i.f 

Thev artnJ.nie ihe <iiaeaa>- t.. la, k luline 
in the |)aa(unja u. dn-i re ta when the di.seaee la

of the different iniijeraJe III the ratam 
haa an ini{Hirtai.i influrtice i,(j riutrMi- ri 
I.f potassium may deplete the fx-lv .f 
VTi-uniiiig ni /.lint/", S> SwarirwaJd iuiv 

amuptli'il of which leail.i n. a .liwase in . «ui« a.-wea lab-'l 
with hka)et.al chaiigi-w, Laa a Na K rain. ■»! I |7» 
while nortuai bay iiae a taun of alenji i j 
work at Uie Koweti Institute by ftr Hi. liard,. ba* 
B)i..wn that the Na 
aNStTTiilstmn and nstenoor, ..f cae-tu

'iiinniit
Die bala

Ati e*.

11..- •

K<-. ei.l

h rati-, hae au itiflijen.v ,,ri the

I aliit pli'.«[.hiiri.e 
VlMvllflle yt f«)«1,,, I.-rv-tel,. V 

»HiiuIn im.-.nw tl,. Inll -lulMiti.... ! .1,, .hIi.u.i, 
and phosphorus u. :lte ration 

Ingle* worklJig with boriwsa hae 
of phoaphorus mlejdrf«, *i,i. n-e -f

(Jtuiug growth

calriuiu Even a fiilJ-gn.wn horw mav <b<>w patJi.. 
logi.'.ai I hangtn- m the b-.ties when the -bet tiae a ii,arkn| 
exceao of ph.wphonia .on,|a*red with .alcinm This 
dweas.. n..[«i bv „ evi.lenllv the ^Btlie „ Hral,
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infloM^ of dofi^tooiM ot «<»«M of indiTidml

itl to draw op o basal elparimental ration 
. whk«W^.otwiU. ra^ to the ko^conatita.nte 

of .fat STwill bo impownblo to determine tbe extent 
to wb(ph dieeOM raap b. doe to the Wk of tbew 
onkrailpo tooaHtooot..

It fc geararaily boliev^ that the lack of these 
tmlraoini aobotapcos ta the oatue of certain epecifto

£Sot:^to :^:llaoy l^itoTCe'Slfn
attrfbtlted bp tonra imtore to lack of thwe aotwta^. 
In aop case, the diet of farm aotmaU etmaiata nhiefljr 
of foitdotoih whioi are rioh in these unknown Bub- 
^nc«i. Md it i. unUkaly that und.r practical con-

Thir^d^icet of'the!^ rJknotrsal^M™

pracCiTAl import«nce is vetfirinaiy

;•-
.4^t'.

• ■->:

i

HitkeU, ' » dwawe liaWe to occur iahfipaiw.led ohirfly 
t»Q b»D. whick kM ft ratio ofP,(\ : C* <rf ftbwjt 10,: 1. 
«Ha|>ftr«d with » rciio in ^ppd pastore of ftbocil';.! .

U bad always be«D Icoowa- bbe weight and 
viiaiity <d tii» ypuag at ^l^fCb were 4epftD4*nt-tipoit
the aotritionof nwtherdMing pregDftftcy. Iteoent
laiearuhea have akewa that this iDHueDce is much 
arefttd-r tbao bad been rapposed. Korcoohevsbyio 
wnrkiQi with rata, has fotmd that the offspring of rats 

<>D a low r-alkuiim diet are more susceptible to 
ncket* thao those from fats fed on a high cAloium 
dirt Ai<?unliiig u. ZunM“. 1/ t)ie calcium deficiency

JpvpI. 
wiiii
t.iof Ult:
but •■■■'' t*' «ucb an pxtunt as to produce disease, 

rents f.r m the first generation, ntay 
ilv Ml the third generation Mo- 

t'kfUim.'* .11 « rerieni fevipw article on factors that 
Hilerrere 
^ > f UIII

{jiu-1%- ii-.nnal htu will ■' 
br iuw strl M.fant n.cirt*-.
wliic ti troto fi|. will '■xhibhl

fHiww eaaiwpikss arc aiUhuicnl to show the importance 
.if like nouTral r-iifeiii of he rstioB 4or the preserva- 

4 healll.

4
4as
rich
to

Imig enough lisfore conception, the whole 
ipiiip.nt of the young « serionaly mterfered 

rri'eanu** has'made the interesting ohserva- 
ui hiwlb- a calcium intake which is limited,

.‘itber II. I hr [lar 
result II.

with gfk Wth. atatee that with deficiency of 
ti.r first Kenemii'Ti of animals may look 

• early, their fertility will 
ly high, and the few young 
defuraiitiiaj.”

• ah
age
iLil>

aasume some 
medicine.

Lht/ofy ^Wunaitokes at PmOsposou/ ro 
In/fxiiouJi ZHmusc 

to tb« cooiplioatito of i^ptouw by ^he 
activity of the invading orgaDwois, die influenBe of 
dietary delecta in pradiapoabg to iafectious disease 
is not 80 easy to (moe as the duwt uncomplicatod 
results <rf three defects, such as have heaii refeiiad to 
above. The predispoeing inf&ienoe to intoctious 
disease is, -However, probably of pnatec importance 
in climoaJ msdi^ than the more obviotui direct 
effacts oi malnutrikiot).

Xbe way in wiaoh predjspositioo toaiectioaa difiease 
- 18 not qoito clear. ^ Mrktt caaar (het« 

appeaa to be a depression of ifte vitality of tbe akin 
or mucous membranes which (aoilitates the enirsncs 
for bacteria wbe^^^ the' power‘ of r«iBtanc* of the

deal baa beenIluniik! Ihi- la-' h-w \
.•fiti'ii aiHiiit th«- udliii

rif gniwih and the’ maiuteiiaiice uf licallb. There 
Ill fik.-Utuffi* a iitiuiber of i-ompoundK which can 

I,..I ixr .la.v«id a» proteins, fats, carbohydrate or 
Th-- mnupnoe of omny of them on

a great 
lif “ vitatniiiea " tbe

.,11.rial salt"
has nut heeu thoroughly

llirr. ars also undoubtedly imknown subsUnces 
wti- h mar have an loflneiice uu metabolism. Theae 

wlu.'h do r.ol fall within tbe known common 
ninriiiv- oiUifltitueota of fi<od. have been much 
studi-j laCfe, and unfortunately have received the 
uHii.r i.t •• vitamuiea.' though we do not know wbetber 
n.k-k are ammrW of whai reiation they have with life. 
11. M-ms prub«t.fr, hnaevec, as has been suggested

eetigated.

ansM

»
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-■V " ’ji;«hich i«t&90M&t in aeTeral f«ap^|| 
wbile OQQtcol tnimalB fed on til 
fenMUMl free from tike dirmenn, 
enviroameoul eonditioos asd to the
'loaaibility of iofectioo.

The u^J^^moe o(,mi impeifetiiiehujj.iB
fuaceptiburty to the inTaskio of pathogenic. '

ormnisma enteriag by the reapirttory tract baa been 
rthawii by the numerous dietary experiments 

r-arrled \)ui in ret^etit years. Theobald Smith*'’ 
ai.ted thai >niuusa piga, whao on a ration of cereal 
(trams, hay and carrots during the wmter month*. 
suWwed a high mortality bom pneumonia He Was 
to some doubt aa W) the lelative imporunee of the 
neaaoiiai variation and the diet la some recenj; <jx- 
perititOTta with guinea pigs at the Bowett 
J>r l.eitch has fuund that in a seriee of ratiuDS gj^bd 
with regard to their nutritive vaJUe, where infectiw 
anth hacilliui }>Ponahia«pticB8 occurred, the inoideoce 
uf the iliafease was closely correlatod with tbenutritive 

of the ration. Those on a food ol high nutritive 
value, although oxpotod.to the wme infection, did 
not develop any aymptouie of the djaeaae, uor wto 
till' UaciUua recoveredfnim that

oathotfenK d they suooeed in obUiowg «Oto*nee 
S the blood stream OasTro-mtestmal dwts^nee# 
atL usually the earh«n. and are amcm^ai the coi^ 
n.on«rt svmptoiw. produced by diet^ ertOT. In 
,he IXMI mortem e»aniinatioii of .-xperiraental animals 
which have been fed on s diet derignedlv dafi^t 

, eau tilia! ronstitueiit. lesions of the waU of 
»uch as t'X's! rciogeetion cMdeu.atOUi- Hwdlmg.

ariabiy found. Kurthar, 
wall t<o cartatn

S,
same

the

in sorii
tl.e gill.

u!r.rar><'r> ar.' kltuost
„ wl(:w»-.i ihaf 'he i-ermeabilitv of the 
u.»n«. and p.wu.U- to ccrto.n bsctaria. is affaotod bv 
,1... c.nwM.fVariou .f certato murgantc «lts to the 

h la alno kuoWB that the ebbii.fest.nal ■ uiitefltc , i. .. j
aud flow of fluid t.etv-en the luiii-n •’» the gut and 
,h* hU-l i“ d.‘|«<ndeu» U4«ii the relative couceWrs- 

these twb fivsiems. Taftse 
Hence a

(if el'-cir.uytcs rntioju*
•Oiidivvona sr.- -.ntmlled by the ilict

inipMperly balancoil ration, or a 
II 111" coQipositioD of ihc intoetma! 

nil (li.rupi 'diHtipi- in fe'-^lmg 
wliKili ftti ilitAte the

long
mdil'-f. i-liaiig'' 
fLiit- orn (iiUnwing 
ifrfiV W'-ll |.re<-ii''Ute <ciid*ti..iin

i.r barieria iut«i the KiiNMi-etreaiTi 
t(o-re is IM iteiiioimtcahle lanor,

.v»(iiiiaMv thef‘ ha.-< l'--eu » reduced
'll* lljeiiibra

mortfcnipuay:
I'xaiiuiitttion li;

•Must workum who have oonduetod itite.Qsive 
leeding eipertmento-wKih labswrtorY anitoato bav?'--^-‘ ------ Tjp^
i***te-l the greatly iucTBitoilsiuiceptfljdjty to pneumohia . j ;/
and other resptratory,'^jsoaacs in anintsib ou an ill-"V', •' 
lialaurtid ration ■ . • ■• .

A iMitatoUon betwe<ii4efici«iit uutntiou and tuber 
i;ulnHiH hto.'tom reoognisGil. fn (fcrmany at 
the eod uf tha trar the death rate fruin this disease 
had (touble4. ..A ptedispusiliuu to UkhexuuliMus has 
»*e..u noted in experimental animals rectavmg diet# 
which, thuogb suificieni as regards energy' gttpply 
and protein, are deifioient to cm nr more -n-i 
nutricuis.

Direct fntoedoii of the skm ar < 
membranes {vaulting in generalised inf 
k)«al lesioiui oomirs very read^ iu.

, aiuiuaU deficieat diets, OtoOgb .OOAfer^ ttmii»ial|i 
ll^det simitor Uoodi^^^ ob ugh of Im^d. ,

,,( I.jMSai.'-'

IjUI *h.-r- pro 
\ iialif V A 'll'- 1
]i|jn •-

iiviifii.il. if.ay tait!
(m.-.l fh-- la. t iliatIv'vairig** h»e 

t.a.'iUi call ii.’.adc
flciuniistruble lesi-.ii m llic wail uf the gnl

1C yi*)84iit.-rii glandsI ntx r-
i*llb'"il -•■ ,

li i- well knoWTi lhai, uu.li I .-wrtAiii (.•.mliho-m 
aumial* d.-vdop .If.-axes -lu-n the .uinwl agent is ^ 
,l,.riv,«I frun. Ih« whde ..ibn animals,

lU, do lu.T ilrvefop the 
did >11 lti--ee '•

•/
iiari.'Minng iliaviril^iao

I !>,• iiaiiire of i
rli'i.igl. 
iim-ane
.,,.,1-1 pr-liAliS iti. pivdix-poging. Slid 'll. m..*t MU{H.Tt.

?
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which » deteM&t lo wrenJ reepeotv develop dyaentefy. 
while oontrol ftoimale fed on » Well beknoed ratioD 
remwijwd free from the dis«Me, thoo^ under aimilar 
enviroomental couditioos and expo^ to the 
[xwability of infection.

The mihience d an uaperfect diettjy.iji mcwaaiiLg 
jhility to the inTasion of pathogenic 

OTffanisma entering by the reapiratory tract has been 
wAl show II by the untiterous dietary ezperiuientti 
<'arnMi v)ur in recent yean Theobald Smith'^ 
nrrwd that jrtimea pigs, when or a ration of eertal 
liraiufl, hay and carrots during the winter months, 
dufferetl a high mortality hole pneumouia He wa» 
ui •nme loubt as ui the selative importance of thi- 
aeaaniial vanatipn an<l the diet. In aoine recent ex- 
peniaents with guinea pigs at the Bowett Inirtituta, 
T>r l.ritch haM found that in a series of raUims graded 
With regard to their nutrhivt valou, where mfectiou 
with baclUuii iironcbiseptieus ocourred, the incidence 
id tlwj ilisftase was closely Gorrelated with the nutritive 
value of thr ration. Those

.„m»l « n-O'"* *”“«*■ got
-nth aaoro-orpnaiM, m»ny ol *lilc» (re 

^lioKMc. if th.0-
U It* nii»n> •iutoiUiiM.
ure uauUlT Ik- Mid lie ami>il6*t tbe oom-
ni.mMt nymptora* ptndoori by disttiy enm. In 
Uie pr..t-mortera «Mmji«tion ol Mpnnmmuil .nimals 
.bioh have b«ii Ifd on . dint dmlgntdK- defiannt 

, cooatittfiit, leaioM <ll tb» xall of
ll.n till. »uah a» l'«'al i M.inM.tajti ,Hdau,.toiia -»dlnia. 
ifi ulc.rarivn arc nlin..(il invanably found. Further,
,f !•> kui-iw-.i 'hat tt.f penoeabibtv tif the wall &> cartain 
tcrine and p..>seit'lv w certain ba.'taria, is affrol^ br 

gvoiiomfiatw* '*f egrtnm inorganir aalta In the 
oireslinal H lO-id"'' l-uoWB that the ebb
and flow of fluid l-otw-cn the luiivn -i Ihe gut and 
tbt M-^d di-l-ndeiit Upon the relative onnro^ra- 
Mone <•( el-ciroiy-t^i m these two «vstam.s. Tbwe
•on.btkOns aft. -.ntmiud bf the .bet

.•iiinuM iTnpr«)perly baianc^l ration, or a 
,, Ji.Hiin.- Ill 'b" compnsifioii of ihc in^imal 
nrR f..Uowin,*| ao af.rup' -I.Hifff ir. fcnling 
wli iiretij.i'aie ftiiidui.n." aliioii fa. ilitate the 

,if bft. teriB luP. tte IdrNkl efreatr. 
nlir-r>j itn-rr is tleuioiwrcaMi' lesion 

-.ti-T. privsumsblv then- ha.- bf*B h rctluc"! 
italdv .*f 'll. uai'"'IS lufii.brane .i.va.-ion h.ay fat® 

IC.ivmr^** hsB 'ini.lianiw-.l ■ Ih.' 'lia'
;ttH II.’■ad.. tb« yiOB^t.'ru gloiiJa 

rtrrnoiimable lesi.n. m il» »‘ati ..1 ihe gul
oMftaiii fia.btio'ie Miiue

\
same

the

in son*.

tb.;

Hence a

iong ■' 
mil'l.- 
ff.-IlN I

tfwy

a f<>o.f ot high nutritive 
talus, althoiigli exposed U) the same infection, ili.l 
not .levelop any aymptoms of the disease, uor was 
tb*. liaciUiw rwoveredfrouj (ti«trsehea-ut posti-morteiu 
ezaiiiination

.Most woflrerN wh'

ol I.”

have wnducted exU-asi*.
iseiiiiig expenwHHita-wilb UWrwtiory anuBsU have 

the m. rcMOil susceptibility to pncBinoom
and other respiratory Qjimmuio in anitnsihl .'ii au ill 
baiaocml ration

pin. ••
lull, fii' bacilU t
u nil..'ll SUV ■.........

I! i- well known ihbi. uu-l. r 
.tmiiuafl di-v-lop hiM-aeea ..b.T. the ..sushI ag«Bt is ^ 

whd.- '.liter aiinnaU.
.1.0 flop the

t>etweeii|4efirieiit uutntiriu aittl tuber 
vuloain bag boeu reoognuie.i. In ihirinanv al
the "Oil <jf tha was the daatli rale from thm .lisnase 
had f^ubleli. .A ptedai|>oHiiiuu U> tuLerculonu. iiaa

A

,l,.r,ve.-! fr.-B. th* u.te^tjr'
fli.iovt narboiinng ih6,iri^^' 
ln*-a.<e ! h-' nature o] 
ri..,»: rhi pre.lii.f<.alng and iIl nf.-t HD[iorl.

anV s.ise
Tb.-r.- i- ..ow .. ,:i-.rti

••Vl l.-Ii.'e T" #«|.[kT» live
pratiwt-aH- »" v«taU. luie. 
tt,e Hi-rr iiKy-leri. w .rk HI i liW < ..OJjevtiou. w of special 

M.-''arria.>u w..fkiiig #hii monkey* found 
.il the *{niiuUs o* a dh.-l "f pollahod raw

'U. d.' 
did III these i-asHs 18 be..ti U.it49d in eijtenriienul animals reioiviug liiete 

wbi.'h though su/ficn-ni as regards uunrgy i^dppl} 
ilein are iWieitni ui uiis or more edrtpntialan<l prt 

uirtrieniB.
Direct infiwtfoa of the akui or oxpoaad 

nneinbraiiea rroulting in generalised irjfec.tiunor mar’ll^ 
kioal leai.jJia oocun. vtsry readSy iu. oxpttuuentai 

. aiuiuaU on deficient dieU, thoUgh oohfrol aoisuJf 
^der simitakr oonditioiu ds^elo^ on sigh of Leeipo

allrmllt iil'-el i-K [Htfiiiiental 
I* ikuit iiiiprojtei f.wfing 
....... .. dl.Heasea fn-me of

UI ueuua

ItlleCfWl
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wbicii w t&tkMDt in •evenl Keped^ develop dTeeatery, 
while eoDtfol enimelfl fed on • well ntioo
rem^iMxl free from the dieeue, thoofpi under aimUaf 
eoviroamentel eonditioos end expo^ to the 
pofliihUity of infection.

Tbe.ipibtoooe of ep imperfect dietery m incraafimo , 
the ffuaceptibtlitr to the inTaeion of pethogenic 
oittenimu entering bv the reapiretory tract haa been 
well shown by the oiimerous dietary experimentu 
ferried uui in recent year- Theobald Smith** 
noted that guinea pigs, when on a ration of c^rtal 
tfraina, hay and carrota during the wmter montha. 
riuffawd a high morUbty bmn pneumonia He wae 
m BOiue doubt aa to the wAative importance of thf 
eeaaonal reriatipo and the diet. In aome recent ax- 
peniuaota with guinea pigH at the Bowett Institute,
X>r l.eitoh hah found that in a ieries of mUons 
With regard to tbeir nutritive value, »li«re . 
with harlUui! l.fODchiaepticue occurred, the incidence 
cd th« iliaeaae was closely aorry^aed with the nutritive
valii«i>(thenttion. Thoae
vilue. although exposed to the aarne infection, dnl
nnt <levelop any symptoiue of the diaeaM', __
th.- hacilliis recoveredfniui the traebea al post-inortcin 
fiaininstion

Most workers wh>' have
. ieediiig expefiB»«ot>a-^«th labonrtory ariiasis have — 

•-*tcj the greatly mcn^sad auiui^iibdity to pneDmoqiu 
and other reapral-irjr'diseaacs in aninuthi oti an ill 
haJauc«d ration

, U.'

same

18 grad
lOiectioTF

ed

food ul high n itritive

nor WM

ox tensive

A o«niQtoUvin i>etwe4§4eficM!ni tiuinMV.n arul Uiher 
o«!c-d« b««, ling Liceu iwoogniaed In i^rinacv a> 
the '-nd of tha wax the Haatli rate frotn this di.maae 
had itouhledr -A ptedwyej«iiion u> tuUcrculcmn, Imb 
i»e«ii n<)l«J lA eiperuiientai aiumaJj re< oiviug dieta 
wbifh, ihoogh suffifient as regards eiatrgy edppiy 
an.l ^r-iUifi are ilefieieut lit oi,« -jt more emontial
uuhnerita

Direct Infettioti of the nkiil ©T ex'x:t1 niui.^u.-' 
or martin

icK-al IcRKjAa <x>inir« vary readily iU; A^apfl^enUil 
aniiiiatti deficient diela, ihcr^gh pciritipl animaU 

-^der siwutAX dMtditinBs I^^etnp an sign of Uaioa

iBein!;r.»nea reaultmg in gnneraliaed luf

■'vl.
■ V ■ r
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vbkdt. M iB'»<etigi^()b#^ve sbotfn, o^ntAfU aJI thA 
MAiBii^ in ApprazimAi^y the pi
repaired Yor tbeae adud^ ConBequently 
daring indoor inteoArre feodinf; ■ Uahle to b* bAdly 
hokocMi,. oontAtn^ &q exceet of oert^ flAaeotiAlA 
and A mArkod dflCciency
bAlanoe in ApociAlly marked with regard to the in- 
organic conatituenta (Orr)’’.

The extent to which dietary deficienciea are really 
rwjxmsibla for dieeasee which Are a<» prevalent in 
domeetic AnimAls is. unfortunately, as yet a matter of 

jecture.
■orrelatioD of
axpanmeDte on laburaUiry animalB and there is danger 
in the direct application of resulto ohuined with 
experimental anaioals on abnormal diete. and kept 
under abnormal oond|ticms, to farm annnaL* fed and 
kept ander practical ionditiuru) There io available, 
however, certain utfonoation which lo some casea, 
may be of prai’tical value as a giudc in pruveiittng 
'liMAse. and in other cases warrants the undertaking 
»f farther inveetigAtions under pny tkal r^mditions 

1 pigs, slow growth, 
arvl iiirreAseid aya-

1110

Sonii- ol the«c iMiioM. Mioh tt xerophtiubnia, may ba

' eipprimantal
„f thr aalure of that leletToi to. hr.rr la ^Mont _ 
« warrant the that dai«ti». natntlM. a. a 
prnd..pn«ny Muae nf many mlaction. dl.^, la aa 
imnortanl clii.inallt aa the preaence ol the BJ^lSc 
n.,hopem,- ..rB.mam which ia the rew'aad d«to- 

cauae Thia riew w In i»wa,dance mth the 
„„„,loa,on reached bv McCamacn'* « a aeaalt rf to 
mveatiaalum that ■ petfeM food afford, protection 
aeainat lie- r.vayea ol bacterial and other pathogamc 

sdpciuai-«ly M dops segregation or

’N
the diet

of othera. This -lack of

Most of our defimte ujfomiation on tha 
diet and diseaw has been obuined from

firgani.iius a'l 
im ii.iiiiisatiiiri

IhMoett
fvj.«dv '>^"yIII IjnrH^Jilu' AntVLoli 

onditiona rhsrr are aeveml factors 
obabilitv of diseas'S occorriog 

Two of theae which 
be onnsiderwl here. 

Ilf Hhjmals have

In tiKxleri
which itiireasi' ihe pn 
tlircuigh flietary dsficienciea,

if special i»il«irtai»ct' nmy
i the last half century, ty}.>ea 

been bn d vouug have a very rapid mte Qt
giowth an.l wh.ise feinaW h^ve an enormous capa^ 
l.z produt-mg the c.instmetiv© omtenaU reqmr^ 
fair growth A half grown pig^^ mnr pat on wly 
iiw i.f living 1I«UB>T day. mws cw swirete
lu th.-.r milk an much A* U' -r lUlb« nf scdld iilAtenAl 
[HT .lav Hens can lav u[. t- egga js-r aunom- 
Th;,- growlh maldTial uae.l by the y.iung, or produced 
. , mothers, ia.of fry definite .u.npoaiticin and 
III hw ills 'lift 18 well l-alaiiccd thert is hahie to be a 
.l►fl<'l«n<•v nf smii.‘ <'OnBtituents and an execaa of 
ilh.o, even ihoiigb the total eoc.gy valof -f the 
did I.f ihi- ainuHiil of pn.teiL pi.-h.‘nt may l«- sufficient 

. ..ticiirr.-irdv wiih the evuliition of. tbes*’ animAU 
*lil. d.mian i for aualuiOfll perfectly balanced ration, 
Iberc l.ae betio an increaemg 'ise of wncentratei 
.fiUsiMtiuK chiefly nf comn.ernal by-products,^ 
r.>ri-al grauiH of n<-b tropical sends and uiite. loe 
pri.i-sntntia -’f the varione caaential lond imnstitnente 
in th.-ae m verv .Ulfer-nl from that fnui.d ic mixed 

which'18 the natural fr>oil "i h-rbivora and

During There seems no doubt that in 
ncittte. aiwaUA, spasmnphUia i. 
ceptibdity to pulnuiuary infections ruay appe&r the 
dinoi reei^ « 
diaoAses i|^kf 

It has

of iinpropor fhwling aod th«t these 
Comiuiiu 'icinifTenO*: in practice.

: suggested by the writer elsewhere*’ 
that the pruTAteoce of tiiLH^cuioais to cowa may be 
line 10 part to the failure of the ration to support the 
e.n.irtaouB ndlk yield Meiga'* has found 
sterility and abortion are inon- oommuit m caa«» wbar^ 
Uie diet la luipeiietit ihau whore ike diet has been 
well balanced

He suggests that dictery deficiencinit may bo 
predispuaing caoses of theae liuwases. An ex (sMnnetit 

at Ihr Huwett 
given iwidtf

which seeai to ooofiriu this i^uggfl^tioii. aitk.'Ugh it 
18 too early to draw defioiti* uonctusious.

OastiM-intestind a/f8CtKiu.s and iMioe h-^iis are 
pirobably the chief types of diaease that affect horeat 
As baa fieer, seen, gastrointestinal disTurbtucoB

tha^l-v

with milk oawa. which has beeu running 
lustitute for the past two vaara. has

ptoatiin-

/



• r-l-na tot (*». ootaol.. CooBoqoeotly tW diot

t;dTt.rt.d Sency of otler.. TW. J«k of 
bolMO. i. .pooitay worked mth «,p«l to tk. in- 
orpjiic oOBBtituente (Oir)”.

Tb« extent to which dietary deficienciea really
reejxiQsble for diaAJutfm which ere su prevaieiit in 
domestao aatioeie b, uoiortuniitel)’, ae yet a matter c4 
•xiajecture. Moet of 
('orrelatioo of diet and 'iiacaw ban been obtaioed from 
experimenta on laboratory animals and there is danger 
in the direct application of results obUiaed with 
experimental animals on abnormal dicta, and kept 
onider abnormal ooQd|tion&, to farm animals fed and 
kept oader practical tonditiuns There is available, 
bowevai, certain lofortoatiun which id Home cases, 
may be of prairtmJ value as a i^de. m preVk-Qtmg 
disease, and in olbar cant-s warraule the undertaking 
<4 further invastigatiionf* under pra< tKaI f'j>nditiona

There seems no doubt that in pi^. slow growth, 
rickets, aoesmia. spaatnophilia ar^ ini-resaed sya- 
ceptlbility to pulmonary inferttons may appear as the 
diMoe re^t oi unprupei iuding ami (hat these 
diaeaees arc of common ix^rrenoc in praotjce.

U has Wmi suggested by the writer nlsewheip" 
that the prevakace "f i ub«r' iUuhis in o'wa may be 
dne ID part to the failure ol the ration to support the 
e-norteouB trijik yield Mwgi" has found tfaei 
«t,eriljty and ab-irrion are inort' cijmmoi* in rase* whar^ 
the diet M imporfei-i than where the di«'i Lae been 
well baIaD<;«d

Hf* suggests that dif-tary defici'-tirifw may bft 
pmfispgsing causes of tbeee diseases. An "i (fCWtoent 
with oidk wiws. which has b»-eu running at tlyr Kfiwett 
Insunit* for ihf past tw«i yasra. has given fee<UW 
wluch seem to confirm this Huggsetion, although it 
IS too early to draw defitur* coni-tuaiooa.

t-rastro-int^MUn^ a/fectsiuii and tx>ue it^iia are 
probably the chief types u1 disease that affert hnrasa 
As has lieer, •c.i'u, gaetro ititeal4Xial disturbances

definite information on the
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horse* are liable Ui be kept ^ Ion*'•panods on.moncjt- 
.n.oup liteiB which are frtxiUtKitty ^H-baUaced, «d , 
buftv ieaii>afl are more '.■ummOQ Ln streai boipw tbap.. , 

firm horwa. which have wieiilj’* greatftr wari^^erf 
inckdicg frflsh paatisw wiic&.i^, ^he 'uWraJ 

dvi ol the howe. It woaW .(i|tpQi» tO be fwo|t|\. 
whiie carrviog Out lunhof*>»v««^|i^iis to deletmflne 

au I U' wUt ttawnt. tie healtli ftnd length of

with regard to what oonatltuto*
the ewil results of different defects ie still vary meagre. 
There is argent need for reaeatoh to determine the 
requirements for all the constituents of food which 
are known to be essential, and the co^neotion between 
specificdefects and correlated pstbolo^^cal
phenomena. In these investigations the combmed

in

efforts of the laboratcy worker, the clinician and the 
I«ctic^ expert are calted for ' There is every indfea- 
tion tiH.jWprk pf, this kind would be.axceddim^. 
proftt4br4^*^^‘ TtBolts/already obtained by work 
of this nature In cotlVection"with' pi^, both in this 
country atad in America, fuUy justifies a much in* 
creased effort in connection with all domestic animals.

whei her
Ijle nf •-»»«• street huria; atr deteniiiaed hf the nature 
.if lU- fn-t.

virilif state th>' snimnl adjiisl-s its diet ti* cor'J
., ,t- nisiiu.i" «tid ih.Tv are .'..riftii. uugralmne 

ii. t'l lie aivwjoint.ed with thewhirl.
.^s^itv i.-r n ■■ liHiige in iti.; .'ompoaiuoi. of the

llUilt-s
List op liEPBRSNcBs.
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i’aih ajul Ther LhsesMe of DonMtic Animaln. 1913
■ Newtir Know
• Brit- J £ixp.
■ J Bwl CW. 6(i,
‘ Endocnnal
* Biocbeio .

In several of Nulntiun. 1920.
S, 10. 1922.
77. 1922.

tlogy arvl UertAboliann i.
J. 8, 2<t6, 192+

' Joum. Bio! Ohea. X>'. 2ia. 1917
* filed by Anasby, Butritioo of Para Aoimala, 842. If 17 
' Jotun Agrto Sc 3, 22, 1908-9- 

'• ifitirdogy and Pathology of RU.kaU. Mod. R«i.{r. 
Report.

<* Ibl^ Vitamins. 72

" IMuorinology and UetaboUsm. + 24*1 
' ‘ .*.kUmma] Surgery 
'* Joom- Med. Ree t$. 291. 1913 
" Deficiency piseasee.
*’ TmtiB- Hi^th and Ag Hor . 1923 

Bull. 94fi, U S l>ept of -Vn-- . 1922

ss.(t-r
Ml ill' ■ fl iiii'---* U han fo'Mi'l that Hlllllials 

rruuiiu-tl hvahhv lah.-ii alli-wi-<i H wi<l.- runge.
nf iiialiiutruion •when'ulftTi'il friini varum.'

. i.iifin.-.l sviUiiii liimicii rtr-*.' The**' diaeasee 
clwapji.'Hr*»<l will'll ailifuiiii iiiamirfs. wliu-h supply 

l.'(K-leliiiw> wer- a'!(le«i to fh'' pastures.
Ill itiH lintIIml bill pastures 

lr.'at4'd_witJl 
,,f ,me or

I rrtdiii
It i-v (“laailile tlittl 111 ■*' 
n> (4iin irouiiuv which liavu u

I- ar*- lufK-ii'IiCJi'-
i? -.ynlH, ami thai itiiis' iii'fi<'ieiu'i«.-« tiav.* an 

infill. I oti iLc uK Kli'iive Ilf 'rrta'.n .lii*fa,s«'s lu ivheej- 
D'lr.’^i ‘111-part f.-w v.utrii, t apUiii U K Elliot, il l’ . 
• lid 4 ti-ani -if i-o-w-iriLurM, fmv.' Inrrn inVi'Mligaiir.g this 

I'h.' rssnlui so far iih’aiiien w,.i|ii to indicalv

■il

-jhp-c
tiiat iberH i-i probably « cyunccl mn hetween mal- 
iMitniiou, tfee U) the n-lative Is. k nf .-rtaiu eHSeiitial 
f.iirfl . iiOflUtiienu in some arew. ami th'- iiicideuce 

The whoieitiilijcct, liiiwevet,of .iisnas*' ui thwte arena.
.. ..n- of .-xtreirm .liffu ully ao.l it will be impowible 
until Uirre 1.1 a grewi accumulaium "t 

lii fiiiilu I'tiii'-Iusioua

l«' draw

' (iNCLL’-'VloK.
Althougli we now runlise the iinporran.*' of prj»per 

iiiforiasaion
il.

fveil'.ii^ lu the prevention of disease, i»ri*»«>B <*11 PKii'TSHS. staaiv-iMia
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with regard to what ooiut3tata8 proper feeding and' 
the evil resnlta of different defects is stiU very meagre. 
There is urgent need for reeeaxoh to determine the 
requirements for all the eonstitneota of food which 
are lmoin> to be esaential, and the conoeotioo between 
specificdefects and the correlated pathologictr 
phenomena. In these inveetigations the combined 
efforts of the laboratory worker, the clinician and the 
^cticJ aipert are calTed 

j.tioD tbM.^work qt this land wonJd be eaceedingly 
profiUbfij»''%^ft iTt^nlfceyalready obtained by motk 
of this natcfe iu cotfbection"with pigs, both io tbis 
conutry* abd m ^erica, fully jostifiee a much in­
creased effort in conut'ctior with all domestic animals

I
i

for ‘ There is every indica-
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■UK IMI'ORTANCE OF MINERAL MAITER 
IN NUTRITION.

■Ul, nao, M.C. M-l.. M.a, ll.t. iwr<l. 
Ab«ni<Mu.

Iic rsil# ill 8tuff« Wbich liavt? ivooived
,..II from »gricalt,urdJ iiiveat^ratAj™ arv those, of known 
ifl f^srtUifli're Thwe have been atadied with the view 

. ..rtaliuag (1) the extont to widfJj the land is doprived 
, iMi l»j growtli aud rumoval of orope, and (Uj the 
;' which the land is en^hjid by the manuie made 

aiids fed with tho vanous fe

moFi

, tpf^. In accord- 
III llmijjd view. ql thf tmportaatja,^ witteral 
o feedfilg-^Ws, tWblcp of food values coQiwaily used 

nttit day sUtc ouly the *• total ash," #'lf certain 
-'iui«uea«4 of Ihe ash an* eMtunalrd, thej are dealt 

■ liT the hcadintf of " luaiiunal valui*e.’
,.ai*(ivoIy bttU- iutireNt ha« Imv“u ahown l)> ifc^ruul 

• iHiiiaiJi in ihifl country in probieinB reiatiag. to nmiunil 
.-.‘ It-iii and the iiiinerttl rt-gnircmeiiu of farm aniwal*. 

.f (lie stock feederK yaid muulr aWA-nthm to the toih- 
.* j ruie the only imnRral sail they consider iirwasiu-v 

' ■ ■ ' th« food in (HunmoD salt. and that to added vsuall}
-'Ifh 4he idea of providiaif a tonn' or nioniachh’ Mian 

'iog needed nutritive mat«nal. 
loalecl of thin aspect of nutnt.ion hae been duo cbieriy 
; Ml that it in known that aU nofomuiily oaed feeding- 

ifain oonsiderahle amounts o("' Mb ” or total mineiwj 
' ,tnd It 1184. been assumed that, on any ordinary ration,

'........ ‘1'' of the animal fm the various essential luiuemi
ii'i' iits would be met From thg practical point of view



fj ,<r

.issir.-p;:.

JbWiKro.’it' (ria'ttut look as U'Ihe VliffloaK ^ labonn 
te«ircti« ^■quIre<l to asSMKiiJM the nfods o[ the Tan. i 
auimals tor iho t*o or tirfjvo essential minnrahi, and n 
oflMSa of ejiesa Or MaW o' *>'*"' 9“ taajtti, rronU i,, |.

, -»«nttt nf ruffli-iolipnretiCal valua ti)iTe4lonit,tlw eipendiuir
' of tinw and money on the ... .' • ■

,Ihc fesulls Of recoat lesfrariolH hopevor, l^e attradc 
toneaed aTtentiun te thi»”We* “* mi^tition. » is bol!m«T.r 
to h.' recognised that many ot the problems of nuln*-: 
Vanng on lie- economical use Of feeding-stnffs, and ulo 
14,- m.'idenee of (bjeaie, are intiinatcjy eonnethed witli 
Mjiiyii of uiiu(TK) liiacf^'r f*"’
prlltit^ uiCef.4< boih lo lb« •^t.ock-t^or and to ibc m '

pre»ens au attompt ie nia^' jo gl-W ah .
..f ihf -.miiorUiKT of tho fwctUifU i«^TJf»edn by>tUf i.
1„ ih^ anttnal lK)dy, of llio to ^v^IU’h fantt-Wryi , -
an. lultl.. tit rfhtT.-r frtmi d«-llrtfnry of VhftlB. of lit.

Iff -Util .{••ilrlfm'b'.H rul'ortunalrTy, j1 la i .
LH'f n.»n ilirtii i. fraj/hifutary uceount of any i>( li. , 

Ilf I»I.- .Mihj.M-i, our knowlf'iluo of this affjw, 
still h.aiiiv :iu.t. in >0111(1 pi.riungare, tin.-r

mPORTANGE-.OP MUtTEB^ MATSIBB'OT ITUTIPWOll.-:
^ It-'' ■ '

( ttkium, and hther oomppiUL^r^^iSdn^J^MBmgh

Ir {^nqrw tiJ 1>e that'ihtsse so-califid inorganic
to life as the-orgahic

sHjnvuJate ktwT'dootrol, direct^ oy in- / 
procBB^V {«a,

IMVOtTAUCB.OP de­
salt, k

ofgtutio

II*
•■ uk^-tlctieiil-Ss ,• 
ijp»vsfiy, all thV v

f.ftseat^aU »qns -Tiie^MdainOTfefh
• iico lu nntiftiqifi becdco^a bvidaHt, if we»‘*dBSicto,'a4;i6 dtW) /

I till'firffowiag^>aragraiA8, the functions they pMfoVmin the ’ 
• iih, and the diatuTbances that /QUoy? 4f these fuiMtionB are 
irn fet^d rViUs through deflei^cy py ayuess. of obo 6t morp

\
must
iphrt-

f fhfUi.

rAr a F'roiier AFin^al ft^n the ^dy.re iM

6vory organism ooutoin these essential con- 
ik. iil#, hut they must bo ptweut in the body fluids and 
tive%«suei & defiiiite proportions (o form a physiologicallv 

• .liiic-d laR solution. Two sudi balanced solotions are sea- 
I und bl(K)d. The interestiug results of the eiperiments 

' (• linos boeb show liow in sea-water the Dewssary balance 
f*i lU-sJroyed by the addition of an esoeas of one of the 
Id elcnients. For example, the rhythmical swimminff 
'•11 Iff a jelly-fish ia sfopiK-d by the addition of rolatively 

Hl 'piaiititiPH of a potassiinn salt or ti caJciuni (lime) suit to 
-.1 VI liter.

' "h- case of the blood of uiiimals, the nw^d for mamtain-
I fir proper balance is even greater, hecauw^ fluid Is 

•1 ihe living organism. Here, the firet taiodition to be
Ii il (he niiuiitenaiMNe of tlie balanre of mmerals, so that 

' ii'l kept pructieaily neutral in rtatetion. Even a slieLl
.... balantfo prodnees pathological phenomenu

o . :.,>e.l acidjiy. for example, as ocopm in certain discMes.
■ by (hsturbanco, of the r..*pitt,tory
I •! tlif nervous system.

-1. ili.mgh the‘neuiruUty be mainUimed, oxc^^ss or
II O'y of any of t he mineral elements alTectp ti^4> vitnl

Thus, in connection with the boiitinr.of (b<' 
•’ u deficiency of p<itaS8ium prevents the heart nius»-le 

M Using properly, while an ex^iss niakoi it. relax so 
" !c]y Uial u btups lieating. Nor only tusxsi the aiuccn- 

i> "f potassium be correct, hnf there must be a eorrccl 
■’I'lii U iweeii the potassium and the other minerals 

• I 'll- (.(her vitiij activities, lo an I'qnal extent^ arc cither 
I' IT mdirccUy. regulated hy the degree ofconcentra- 

I (he dilTerei.t mineral elements ir. the tissues and 
I- "I (III- hodv. hven slightly abnormal relationshijw

Nti^ luijy m

I'm; Kbit. i.K i.n Sctrition.

I'n.tcini- UilbumuioKlsl mav U- regiird-d .i> the basal m,,ii • i u

11,,' .„iivin.-« ,.l ....... . llni-
............ . ,Uway. ill iiiiiin:.! ll««ii«, ^ud m tli,' I. ■ .
„l 1I...1 '"I """I"''" Tlmr mii-r- „

Jl„„g I...-,, r,-,.gtii.. ‘l Til.-.' I'll'"
„f ....... and 111 i.nu-lici-. id i-iitiiniili"

unci'. It i.f usually onJ> 
oiisidcrcd They all cou-i. 

and oxygen, will., i- i

classes I't

I

111.lie pruictpio 
iiiitritivc vahi- 
ilir-e ' iiiif't il'.-»(•■* tlna 
U.c -leiijelits carbon, hy.ln.gcu 
ca>e of Uh- iToteius, the aildllii'U of nitrogen,

mills of ib->e I'lemcuLs, .^lu<h form the three da.. 
c.>iislilu.nt« liumtHl. have Wn (filled orgat.s*

iM' they arc only found m living or-i.' . 
il. rivcl from h'.uig organisms.

«*lemeiit,s, all living ■

i| aiiv ml^t

Th.

-11' tii-ni -. ' b-c 
. I 111 Mitistaliccr- 

hut in .oUliT.
;iUo contains cnlcuim. sodium, i.otassium. magncMum. 
oliiwpl.oni-, Mii|.tmr. ablorine. lodm.-. and truces ot ■'
i lcineniH NM,.'ll subsfum'.ti derived from miog m.n •
iiurned. these r-maui and form the ash. Ih^J 
the imneral ' dements Thdr oiid-s. such as lime. (I"

1o these lour
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■

,.r , iHi»-^>; >;(■ -'■
rwomisM » Wlfrtr te’WT|OTioH

'n ^“‘'rSr-tb. i. in,.. ,.
iz:-Sr.lnT.rw» ,-..,M..«.li..n Tl,,' kuin.-y- hav. th« .el...,,
,v..,.t -il imii.ilill' <-lHuii'...!ui|! u.iii.oJ. «1'1^ .m' i.r.'..., 
n II- I'll""! Ik iH'*"'- ’'^' '

,|11!.-.1I..1L, .,.1. N' MiUi Ibf kWlia,.;
t,„-n,.i, "f lU.lmK ....... ai‘t Iw r«.l..iri-.'

l! OI. U.IJ^ 'h H8.-d "•»»*r .iT.d «Ter .itru

i inr

IMPO

■V
(iM- b<-«lj enable the animai to tide over parioAj ^ lewliDB 

, ks hioli Oie salts in the food are not aOwMAsia the PMulre- ’'
ins i)f ihe aujmal. As a rule, it

:i i »iih rt marked deftcioncy of one or m^i^^erals th^ - 'V •
. ..f ibiw are exhausted. Under these conditions. ^ ‘

l.alano.- becorm«« so much npuet that the reeulatmi? ' ‘ 
.)i.im>m« break down, with diKastroaa rosulU for the 

., : i> >]f lh(k aniiDul

-

• ■' -i-.
- •-r-- —

rhr fttfuiums <./ Ifinerofe in Digegiwn.

n.-i-MHiiitv of mineral salts for diffestinn lias bwn shown"
. ^^.erIm.•,JlIH rjtrn.-d oot on the dog. If food be given 

•I from miiiem! salt*, the anwnii bocomos unable to digest 
\ft.-r it has lam ig the stomai-h for 8<»ino time, k is 

:t>xl um-haUgixi.
! flow of digtksiivf flmds uito iho stomach and int^tines 

r troU.kd, in part at least, by-the ooncentration o( mlzieralB •
;.»■ rxaiients of ih«, gut. Thus, in the upper part of the 

0 iniesijiie, imTeaseu .widlty stUnulatcs the flow of tho 
rimd frx»ui the tainerp^ae. The digestive processes 

, ~.| afTocUk.! by the acidity or alkaUnity.Qf Ufa opntcDte
^’01 Kor example, m the fttomar'.b the contoota teQui^
....1 !.. allow pi-pBiu to act properly. To Boeure this,
' a i.f hydroohioric acid into the stomach

IN
.l.-lK-atVil iiT'-

Il.-r>,.inir» 
lnOf'’TTIi ilai 
fn»hi Uo- 
w ;lh lit I !<* I'lSB. Tkilaiuiug miTo r i 

oUier nun«T,. 
and depo.iii. 
The U)i.' '

, ..........
Miit .ni.i .■.nl,l.,l...,.

^.1 « |,un ihr Bllpplk Ui 'hi- to.i<l itlipli
-...i III. IH, d.-a mirl i-'ir.u.'i- rii' j ful'

, .r. bl... .Ilti.r U'i".' OOWT, .-..liV

:,„1 ..Ib~ .— .H- - "'“'■n.
• II,- bit»‘*d f r-

The fi '
bgiiU., *-1

•II. ti... k I'l t 
,.f 1 ii«' h'lily

■ l\U f'iWMOlj: a
tH- fir. Ok I liip w une of th® chief fuootlons of chlorine 

Hiumal iHKi>. The ebb and flow of fluid between the 
t'oi and the blood-stream is coutxoHed by the 

■ iia'.. ij ,)f imui-ru] isaltt in the fcateetinal ermt^ts ^d ■- 
.m-mbranp bntng t$rPinteBtttiefr‘'Aft'liiajit»4«^ 

u r»l salts ill the Ihtestlnal contents tends to camni a 
;f Umd from the bloud into the inteetlne, which lu 

may diarrbrraj;'.-It is upon this aetitm
I.- b.ihi- that tho laxative ellect rtf salts.given as medicine

The iaiativn Ufe^ t of bran is doe to a Jifce___
Uh- Iirciseijcc of magnosium salts in the bran. If ibusti
..... '-ed, hran cjea#es tu he,, laxative

ttlmeirptlun of tte products of digestion is controlled 
.1 o«»nc«*niiain>u of sall-a In the-intcstiual coiitouis. It 
'•<1*1 Ik lieeii shown uIhi 

K e an iiifluen. ,' iji pn-v 
-II. «i Atiieh Hi-t

ii.i'idn
a han't *•» r«-L'k<'

,,U 1.1 tiir ll'i, lA >*r 1 roil '..X
H. Ill ir-i .UC .k-'

^ hi
. •„ .nppls ■ ■ ••■•rTwjn m ru . .

It.. l.iOv, -iliiiot' ivs as • w- t
f M,.-fU»a Ot prcrvitlmg a rti*4»“rW \

..1 .'-A-I.m. .......^
• if thl- fe-,dn«*Wk'l'i IS MOTltre.l I.l mec-* l.e

t flire 'O'

the I .►•il'' '
I'Mill-*.

Till iii. iiix I'V ftl.irb t»M- lU'nir.Jif' 
ar.- *4 tnlen-Hl. A-idt* of

i'l'l rMonne. un*! ai-' fr^-u 
n Mi. i«kMi!MS id nli.iOgc^- takirm phve m lii" '• 

n.-ni r;d]M--n.v idkaliu. riiii.-r .Ik - ,
: tbexi- i

■'■••ne casos
Ih liKlk i> 

. fii.'-vl friKii

gwu- oause-

1 In . ' ’.i' • V-*" 
-,,.111.1,. .V. is not 8u1b. i,’.ntI here
ihii.i I.. .nim.lidc Ih' h-'«tralisati'iii. aiiutK«ii» is Ir.n"- 
,.,...,,1 pfOilimt. of protein.

-. rf .1 IT. iitna..-r of the ft' oU. eC'oWning wlt* M- 
111 .lit in'H*v ano»-
Ik i«) gmux m.-ibniU .if adjustiag th- o

itlii-T (iii<T adjusting IW'

s:w
Iko, that Cerium uonerals appear 
’eoting or allowing the'passage of 

up disiwiKe if they roach the.'blood

■/» .if*i-i till- products of diguatioii havo bOOD absorbed 
i-ne-iii to the tusucs, the utiliBatloii t»f them depends 

V ;rte iiiunfHuir <ori«tiiueniK of the blood and tl88U«». 
4ea rcguijcd for the eouibuBtiun of the orgaoio 

:« lx icarnod from the hingi to the llMiies by baano-
^ I'la ill irx'li riiijipiiuriil

{
l‘"
. a! I k III

In at
l.,AUii. •• in Ui. buclp, ih.-re are . • ^ <

Vr... ll.oiiBl. .l-y ...« kimwl
;u»ll> 10 kl- l••'“ liwiK’-a r.->..trnn« tuviirr.. kl

..... . ..
con-

rhe carbon dioxide,, a wUste
\i

1
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SBImk'ct >i'iiBi)£*». m*™ m MrnuTtoi..

fik, ■

(Ml‘OB7£nO£ OK
II

prwliiCl iiroduMd in tt.: lt«willt> ‘be 'dugs (,.

„. 1 h.. Jigi-^oum anil iitiUaaUon ..r fowl, 'Bd»e» i
.i»i..l liow i-uii<lili"ii» of niaimitnuon, «•«»« a»»,

aiui.uJa w ted ow p»oino*<!<I Jleriod* on W. 
,,„tl< ,...„er i» n«n.,n.l o.atwr, or with elee-
.1 «.me Bint don.-ien.o ul olLora. il ia not .»UWra>n* .......
.auiual fed oil food fro. from niij.imlr die* «^ur than o 
. , rwipi. u- elarva.i ,.., and llial, . Inli; m the atu-r .

,1, i' ,„-..r.'t,ll and .■o,o|.araluoly painloi^ in Uie for.;
,1 ,, .lU'Hd.'d 1.1 di.liHl.alo-.a of lln‘ digestive »>.,l.

ininegnla reqnlrod'W la:** 
and sho^phoniai AhbatiT

.,.d, of the whole hodr, above 8

1 In- 1 *'0
ti'iJ? ' ;ji' i-oti.sUU

, .. per’ cent
■ M.U* of tneee two minomla—calcium oxido

■ 4<.->i>tiuiiu atuda ....

- 1 fUyrv i4g, constityl«w about .1 per cent of tU 
.“'iKfit ; in a bullock, about 2 per cen'i. l^e amounti • 
.hfilmr.c aoui are slightly loea Henoe for every 100 lb.

- i lo-UV® Weight; the pia needs to build into iU body
•t luue and about the Bt&e amount 0% phoaphogic aoii 
.;r li.-edfl double these aibounta. In other worda, a pig 

, HII li lb. weight per day-muat absorb from the Intw ' ' 
tu.l retain, quarter of an >ounce of lime da^, and 
.ill equal amount of phoaphonia. A calf puUiilg on *''■ 

weight needs double these amounts.
■wnaUy, only about M per cent of the;liiae and pho8>
'<( the ({^ o«i be absorbed and rotam^j so that the 

- !i I. aid contain doirilio the amounts needed as conatmctive 
• The growing pig’a daily rdtiiA ahdpld theitfore 
..n abbut hall ha .oQDoo of lime, and the oall'a abo'dt ’
fittW.
IV IftWe iafq^tfon is available with reference to the 
lu'.h of thanflCier^mineral elomonta ieqttired by growing 

The guide w the. amounts and proportlotu 
IS found m the roinpusitinn qlthe ash of the mifv ni

- Bmigp h» pointed to
- i« the you^ animal. The following ta1d<i MOWB

N»' corTwipondoncu^tweentbo oompositiondf thd'ash of\^
.4Jk of-the mothw and of the ash of the body, in the case ' ' 
.j'Klljr growing animal i--^ •

!•
...Iivul-Hl! -

• ’uilru' l^T’ H ftirriaLVitii-rnu iMf
.*1

f„,.i ,,, ,„hk' ......... I ’to.- I"”-' jnaltitaia the proper 1
,l,„ .Ml.r.u’ .niu.roU m. im- i-dy ThU ammuU l.iw i.. 

<i»
In growniji

I 1 [it iiiiti.’riiU ae
':i ‘d mid t.'T Uf^Ufb.
- iitlih 11.11 11.. liml.llll.. ini.liirli.l T.ve<l<.J (or II.'' IfTOWtb <"

li.v III..1.n.l, . .OiU'lv cl loiio-n*! 10 ‘b""" '""'I' 
Iffowiiul «i.u.oa...iu«Ulv4» aui'JOlM dial J.'OOS.

“ , ,(,...w.. iwvf "I I.^L- sir "‘H '■ ■
. Ih. .UiUTl,.!. lo-lill. I.i.l.lr~v'ii("rouluadvi'i.

1.1'.

fii.iiiitenai-'r^um iiiki.'
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y-
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ln n» UHNi

. .V • .a
f

I'!
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RabUi'tiDlIk. 

\0:l . -

Ttt.1 AVI " >*«» of UaMt-fUti-K

U;.Bn !ua,..r'itfWV'-.of ’h-' nuin'rai i-leiiuHltB lu nutiM , 
I..,.,, aMireJiHoii, in.; O'" pniotoal .,uehU..ll^ thnf u.'.t-

Ifu j.U« k-I«r<t»T nm -
(1^ How umch of fehe-.lirf'Teiii .(*w«-tiibU aun.-mb 

TiinnuB f»r»i animals n^’d ^
<j, M(.«v ruiieh do thr- .ItiT.-rent soppI>
(Uir "'Vh i« the nn.i

l.iruiialrJyBiWtv Tim Wts of th«- « most ti.’
.^re lOe r.-quu*i*.«iifti V irrowth auit f'T luilk pn-l '
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[MI'OKTiSpE Olf llDaSR^ «t4«ei.-i^;>ipCT>TtOM.

I h- i wo minen^ i^niied iarate' '
and pi.q^<w«ii. AfcS^

...n. .-..iMutfi (/tii^ift odniblnatloD
; III-

■■-.•o'

|unouiii'g'l«’growth ■
- por, cent fte

^uih of the whole iDodf^ above sS^per cent Sa 
• Xi.ie of thege two mmepaLj—calciuin oxide $5eJ and 

iayiL .
» t^Tv rig,, time oonstit^ shout 1 per cent of the 

.^ wMglit ; in a ljuliock, about 2 jhu cent. 'The amount* • ' ' 
:-;...8phop.c aoid are slightly loss. Hence for every 100 lb 
v.,,.,- iirdj^e jveight; the pianeedifto build into its body 

nf [urn and about the aiiSe anwrint of pbosphoiic afiii 
di needs double thfi*6 aftounts. In other words, a pig 

.. »u 11 lb. weight per day- must absorb from the Intos- 
.U.i retain, quarter of an tounee of lime ^r da^, and 

d an eqj^ amount of phosphorus. A calf pulling on ' 
wo^ht needtf tlouble these amounts.

I usnaliy, only about 50 per cent of tha lime and 'pbos- 
I '.f the fpod naa^ absorbed and retained, so that the 
.i..,uldcontabidorf#othe amounts needed as constructive 

ration^duld thoi^ore 
.ui about hall flu ouuoe of lime, andtho oalf's aboal 

•'jn*o.
' iitfomatfan is available with reference to the

element reqwcod by growing 
W> the aawmte Md proportlots 

■ 18 found JO the tsompositiqu oj^he a«h of the milk of
^p•w»eH: flimgeh* poiH^g*tth«thifl Is Sdaptetfmhe

• the you^r animal. TheToUowing uWq^owB
-,/• correspoDdexKM^tweenthe coropositionof thOash of

udk of the iu..tb«r and of the ash of the body, In the .ujsp
■ growing antmaJ j— ‘

•/!
of '

r

podUoa^fub of 
lUbWt'a milk.It
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limn
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!' lid. not-n h um’ 'the-1 bat milk Ik OfOteteBt in dim. 
tlm young airi-'bom with a 
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i»^’«a||il«fe« l)iMrf,c« thMe'Sjaloalat'icias (wrai

;, |.eriud *taD growth-i. W vigorDW, »nd « ' -
v.;ia(tr ID th^ fiitkStIti, wDsA ICrowCh it •Inunn^ Hnum - ^

OH gnid')Ci

t (
p<)ft-tD lii mo»t vigorww, and a* bVor 

- atttgee, wi*«ii ^ow«b tf aJowing dovm.' 
i and Dreed&^o vMy aeaardiiu ; ..
A large amomt of cxpeftomtal i» *>

.iiMdual MiimaU and
i«f growth. . _ _ _ _

, un-d lo dBtt-muue the^tn^ awdmtfti .bitd oompositiM '' 
iiLQ^nd niiUtisr tvqtiirod for tbo d^i^wpaili apbcies at tb« 
i'ua AtagHd of growth, 

v ihe Uuwett Instituti' (‘j
. luN-n

I Tiaalu 
I duubi.
' wtiglll

Iflflaustwii

ip^es, at .

a niuuber of aiiclf 'M|*erqamjUt ''^^i'^ 
carried out on wmng pign of the Large WlJte.Breed. -*' / ' 

.iiiouni of bine and pfioaphortc acid-waii determined by 
>.vi. Ill ih- food .aid in the exeit^ta. The re»uH» for young 

, ''.rigbing about 100 lb., were in aorordauce' with theae 
.l.iiiutm. In thcAe aaiiuajH, which were al the Htt^^ when 
l,ii[> ilUToase in weight wan alHiut the average for the 
. period of growth, about quarU’f an ounce of lime and 
r tt)<'fe |)h«»8pl«oric acid were aAsiimJaWd daily But U)

.•»i- aiiioontR MHiiuilated, atMMit lialf an ouni'i' of each 
■ In- preaant in the fund. Puhl the rejjulu of further 

an* HVailable, therefore, it looks aN if llie com 
I. of the iteohers iiiUk «»uid t)« taken aii a UBefti) 

the t!imer;ii Te.jijirijnietltS of young anwna^H

Xhe RfitjuunneHU o/ Datry -L'mm.

in^quirejj iioniTalb fur two pur 
.e,-i the ii«***.l for repljK-iiiK (he aiiiounU IobI 
Iiel (ear ■■ of licr own tujBUe*, and (:2) for milk forma 

I he (irBt tieed—Ihe tiiainh'Uaiicc roquiri'inejit—haB 
'iinilelv d*-terimiied, Ksjiinalet. have, however, Um*ii 

' t I onUDentuI Workers According Ui tlu-ec, trauaiJIod 
tigln-h tenriB. a ci>w of average weight ueudii piT dav

; iiijf like iin i, ■ * ......
■I in ounce of

•>'rtu.
' Sf- i S'I PlxMlDti, -lAy*.rtl.e IF.

UU3 1 ' ■••
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gp:i?psss#=- ■ .- ir-ntF.

11 is ■I.t.-r.-l.liris u, But., tlml lilt Iwrwnt^ Ul i.i
...... loUl ...1. Ill 111- 'iir.,.i..s iBllt. »r.. nUwd tu ..
.,I .Tunlli. Til.' fiuifi 111- Ff''"-. ‘*"1 «"•■■''
.l.iiu.ml li.r lli.'f i..Bslri..u... iiii.l-nul. In pUMli" 
t,,i,i„l llii.l til- liuliilil.t 1.1 .niiatils 1.' sufl'T trum rtis...
............................... lu In-I. "I min-riils i. (!r.-Btwl ii
1 liaL groiS iaetcsl. , „ ,

A».,iM.,ng II.B1 pn.l-Ui 1.11.1 11- illK-r-'il '
,i,iir«i 111 111- vnuai! Brunmu anlniuj m th- siunc pr-i.. 
iili.'r 111- Buddni! l-nud »B iliirinp i(. tl.- amrani. 
JuWtiL rntneralB re<iHin*d h> them can be catuiiat*.i ' 
ilu eompoBitkui of the niUk In the ciuie of farm :m,. lo* 
i-iiu U‘ caleuliited from llo- above table, lliat m the i. ,» 
ll,e Niwieiec luuued, lor every pound ol protein there • 
ihmg Ukt iUJ oujiee of iuue ami alxmt the same an. 
nliosiihori.’ arid. Aecordiug to the Wolff-Lehmann in - 
vouuE fig 100 ib. weight n«ul8 haU a pound of pro«* 
day, and n calf of 600 Ib. neede a pound. The foTin.-i -i.. 
theitifon have about luilf au ounce, and the latter a full 
}wT <i:iy of e.a<h of thcBe two oiineral enneUtufinta I' 
n-apuu'io with the eutunaieB given above, baaed on th 
IHwinon of the fuli-growu animal and the rate of groat

- t.tdiig aitiiii. K.:
not

ouiiCK* »Dd a half of lime and Hl«uif four 
phosphoric Jtnd. S'!!! 

are reqain-d in smaller amountH, but lla- aciual 
reriiBDtij are not even apprusimately known, 

anmimth drawn off from the body in the milk eun la- 
■ •■d from the kni»*u average eompoiiitiou of the milk 

II of cows’ milk i'4tntaiuB roughly quarter of

• other ijiiueraJ

_ . . an ounce
4 Uiird of an nunce of ]ihiiHphori»* acid, and a with 

of chlorine, These are the tkrw- miuoralB liioflt 
'O be defiuent in the food -Jn view of the that liof 
Diaii half of ihe mineral matter lu the fooil m Oduaily

• «i.d figurw I.r...k.u fW,- lo U.Wi.,gripi./ st euil 1
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nrb in lii.n-. rbi.inn.-, and inni. hut rciati%'i-l.V ?o*r u
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,s, nnfcitl^iiaSwy, «ii%ot to'.SMy diaMsw^^ put it

(lit uqt roounonlj suffer from-iM^
M.-i (viAee tbe!r food (Htmrists p&rtlr :

:. i^re rir^ io thiM eonstit^nt.
..lid. however, which show that, TtSSf^Waaphonu is 

page of growth and paralytU of the hind legs 
The oofi4itiou can be (wed In a few dayi by the 

, I ill < f inorganic phosphorus to the food.
. nipi'iiy growing pig requires oonriderable onantitlei 

.,<] In addition to a reserve store which it posseMes at 
^ ivcou.-s ^ more generous snpply in the milk than 

iitiiiiab The jH^rcentage of iron in the inUk may be 
’,. d t>y the food of the nnraing mothnr. It is nrobabie- 

,. 1 the store of iron at birth may be affected by the
. . -f the mother during pregnancy, As boWb araoften - '

........ . ’er>' Httla iron, there is the probabfilty of
, ., pit;^ ,<uffeniig from lock of tfaifi eaaeiiHal tniaerar

- li.i.. been mvestigatod ah- lbs »ownt,t' actitute 
' .1, i.iul dnclux.c fo4l^-e<i£jg BOWS on dlKtille^/draff 

...d .•null] iiUtttiiitfe* of fiBh-meal made from the bon(*s 
. ..mil tUwh of white flHh. This ration suppUed suffi- 

,.11. .iid phosphurup, and probably .Uso all the other 
,l» I.re.i.d except irun. The litters were bum apparently 
• hut after ihe third or loom week malnutrition w« 

ri.i ftiuinalH wer.- breatli^MB on exertion, and 
'moi.Im I of Huddeii deatliB. Ast-mortem qxajrnination 

e.l ■' .d I Ue hoaria were, ewirpio^ly enlarged. The blood 
"^*'011 aod'^tnry. and tbc Bswiibglobin—the h-on-contain- 

' ' It fitc blood -was in some cases only 16 per cent of
.1 fniit-r soy-B were fed (he Bam« ration with the 
d If..11 utiile The tiiters from ttosa Were perfectly

NUTRITION.«

i'
1 iKl.T Ii...il.rn i.onUi....u. ll.f .uM.n.-tt .'t '1*8 uuui.ul. 
l,-». uluy. Wh. n Il.fj ari- sra».-.l "li uutiu-ttl I>u»lnr. , ... :
lb.- .’isl of abokl. Mil tl'o rfiig.- .« liawi, M. .
til., raisrodiom U.»t u-ould
.“rulliblU-d li. iowinivo .l.iU the t....d con.nl.. ,.tv.

... teal H-pru.!,..-.. aiul other ..oueentruto. .1. r .
.Iiiotlv frum Tlu- .-oiitent ..f the.,- l- .
Jilt,.rent fro,., that .J a ....t.-.l *''.oh le tli. a.,
liioil i»{ Ihe iniutials.

Ii, the. fonnuMif |.ar.u.'r»|.he. tni'JH, of rntn.-. , ,.
,i,i,.ouie« ............... . -'f for". ■■
anil, ehi.rfl.v fr..m tb- C'h" “• '•eo""."" 1-
anc4».

■ i*
, as

.II,.', stop
v.u». oeeiir.

I

„liii-u, f..!-1' .'f II.ai/..-, t-ran, an
pi*;.' .iO deflOtCU' II • . i
uldu lou of Hme i n t . J

•••tlP.iI iN.r-a and i.el-'-.d
le.i IOvt l.c I, .fi'i- .►11 coNum

witeli te.t m. ■■‘I'll..lit .......
,rc iublf to o;(Te.i iroiii m-m l■on^•r• iind K-n.-i .

\s liii Ii I." . .f • !“■ nioni ii .'I'lU'H 
!l III I’ll 1* 'll i'liic I olelil lOli.

. l.ilili. ii, ".1* l•-■<>Kl«l.-|•d .. •

i.^o by
of the '

i irkel.-. wliH li ' nr^ in 
. .III,.,.- ili-li riMiieil In .ii'li till . ^ eiira

iiuiiw-Kio« lUg areas 
hiip hem snffered ffun* fwding 

fin'd to

tl; ll>-III (lellliHllV

StHludf. t-’Tear tpp.-' 
nnu^.t *1’ ' "■
. ill I,,111. I .tl d. 'ii irm \

,r:-;llie IlddlllOll of 'OOH "Ill'­

ll. .1^^! 'liM.apM in pix."- f
fl' fo'il' MlilIllbB "Id .1

J I, 11|. I''
. \ .iQQC .Ilnni.il- ilbi.u' I tl 
Iiia..l! i-aal, » «im«' «»»■ “I'l;*''

,,f JMJWIT of the liintl I'-ga baU i.,

M I lie rdrt> lO'd ->f 11'*^

i.« .,i„ mtu«ti.uia ur.. iH-inu ..am,.,I „ul hv t.W 
..■-n- Bven from iln^w preliiinnari'-.Kiiel HIM s 1 , , , . a experimoDts, howi. .

. look* as if shortAge of non mighi Ih- ihe mireroguiseJ 
. oi maa^. casm of naluntntton ..eenrring in nig-feedioc ,, / 

11'. »n this cunDuotMiO. to note fhal .-uii.m-soA^ ' >
fourt io p^Unv in pigs a disease elmructertsed 

lACS of »pi>.-fii.\ auii riuxTStt hair, aitd ibaf 
I I 'ton .if iroB go tfte loiMt preventH llie disease 

^ • r.v i.Mi work dune U1 Arntfli^aby Smith and others (»)
ludiue. though, minircd univ lu sniaU anionuis 

<r*w Hup^irtHH.-A for health as Hme or
I Nrencarn. ind c^-rtaln other 
lit di

ir;«l;i;ri'S
are nio-I ll.ible 'o llie dUeii»«

"s lb-- hxvwetl In,^lll1at. (*) lole filiown tliaX tlu* ‘"i".
idled i.i- if iiol idoninsvl wah. rukels. It : 

i(„ a,nil "1 lial.iiix- ill ihr in!»erixl m.it let of'.th.
l„. pri-M-nl.d bi (lie ndditirm tO ih© ^ <*l ■

,,j ,11. 'E..ni. M.lti- wideh imik.’S Um nnii^ euin[K'.-in. .
».l)iil|. riilion soniewli.it simUikr lo 1 hAl ui SO"-'' '' 

Ml Ik, ,vnd tii-h-ii'id .'II i-'ippl.^ H"' 'ffat--'- 
If I L.

• irv .illiiwe.l fr.-cituin. fln-y H*u;dt..y liml i" paMurc *’
-111 il.i- lu.uerHi.-i. Ui'k)

li will .ts- andiirci' ^ ■
l^ not u<u-*.ah;iril) ."udi-nug from l»« of uhm ■ >

t

I i ti-.'U l.'od
l.». kiiiii. and SO hel]' lu pru.-jit I In' dlBCiuie

.phoms.

«ol.... bwM of w,«luni I’Auiulu, Kreol loM^s^W 
' »„.s giMng ywh 1., youDE pig* ,a.( iSSly

1- I 1 b,.e8 WW,. eitUcp-aoBj ..t lurtb, or liu,.d nu|r * 
Tin. m,*H_o))«io,„ iSnormulify »a, »l»,.nai o(

4:regions in the 0

in ihi-ir diet.
i( eoiiT'c, lh»l every pii:
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Tlui^neriil to he defiaiaitla 0ilf*4^
oin#, al(4,iKelllijlr nKK^HBliiliJ* tliui ral^ (lidlUd get 
4 saplrtf »f Bme frafi #hen re<!«Tmg rpia,

- -nirprtoUijj liow Ifttte to tJbe
cscw. This if

--^..>xrn! Id unijai^ nutriWon, 
t ifi ao ea^y lUfUer tu cttlcu- 

iriilt-yipld sod t.bp kaown eoiaptwil ion of ouJk 
iuii'ii!ii "f tlie difTert'Ql mlceniU drawn from the <xjw ptT 
.itiil I" i-alclilalc the Supply in the fenni 

, I hr tiiilky food sxicli a.-* liny, straw, aU'i turoijw la 
111,it ,i.- the ntairitenHiiet- riitimi. and ihe cnacd-ntraieti, 
i;il,r>, jiniins. tti-., I»e reirarded the iiuik-praduomy 
;i. .uni fed tu the iiliiitiulK in ai-<ijrdaiic<‘ with the vield, 
Mir iiiiniTal e.iinpoBiiUin nf the eoueenirnteH should' ta'i.r 

■ 1 the mineral cumj.osit.ioi) nf the milk. In
firittg i,f seme IllltnTul.'

■•linetiry uf oIIuth. liirin- is esik-niuliy larking'. in 
l-iw iiulk yield file <1efli'iriir\ : 
l..i> or Hilii^fe lie fi'.l, be.Mu„r i hem 

11' r,-N„ar\ fur inaiiilenaiic)

iipH)iriiit(^N>*'MiKitiUi. MiTi'iLK ^,'irmTi.^K

£fS15r“fS?5r'
those ^yrn lb disto'cl-H whom tbo 
The p.fTe.ct of adding i*>dllie to the food wiw iru-d, an.I 
fowid that Idle ad.Uliou of five gnuiui nf i>ut^Bmn 
I>er div to the ratiya ui eajfb bOW, for tlie last fn.ir 
ITiJ^kTof g<.t...nn perl.el, l-d to
litters fniin sows that preMO't-ily had all had munah 
The aiimunl of iodine re.|mred for ilu; p|g ifl unkr 
that It IS in.ptiHsihle to say wh.'lh.-r ‘

V uf iodin- or to ahtioruifdity of tin.- ihyron .
ttiiU ivdditiuii o{,ir..Ui..

rro-.vtb
1
vira

diiM^e tlid not •'
,. tal re.iluiriMnentB uf 'the 

i.KiHi imnortant of all tbe 
m* most diffltaUt.

dairy i 
probleF,of V 

n th»
1 one^ 

fr.in

if, SH. 18 often
iHi-iise W3^

lU'ti.'icn
..M-ulial fiW’.t, iiowever. IS 

\ rnt the difioiiso.
herieliP-iuf '-iTe- t n( f.'e.lmg USileS U. p. 

i..,|lr^ euiifain iHinerals .dlen th-i.i e, 
Lfi nui.'li .1.- ■

Fie
Inod ran pr<

Till wrll kn..
n-lalli'li 
, [leMl rules .show

I11 [ hat I III
Wo...! ,i;.h.-r- 111..' .onialli 

.ml I i.,.l ..shes in­

to til.
II ih.ir food
1.1

li 118 5 pi'r o-'iii .it 
iiiiil Iil^o likiiig far r- 

■ ri..le.l vsilli I'.p i '

i!.t of linn 
,1- loi.ini;: leit'i'

il< ilolil'l l< a.-"
1{| hot SO Heriiills. esp.' 
.. . r I'l UtiUli III.He lull. 
tJiat -s.iiiie Jt. n'KiIal.ie 
.. .-]. t he greater is i h.

Ix'lweeu the s'lpply 111 t),.. ......... ajuj i(|,. tJi-un^nd tor
.iilii tin- greater is tlie diain upon ttn- .-.m „ .^keh‘lf>n 

Ip fl.e Hipi.h in the milk 
irr put out
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