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SKTRODUCTIOi

of milk ccmatltues only abo\jt 0»7-0.8

of th« total veielitf yet it is ooo of tbo awst Si^pmftsnt

eonstlttMQts froEB m, i»^rltionftX standpoint as well as being

of mptvtttiee In sMqr daizySag prtflaileMB. For Inetanee tbe

sjbnapal balane«» eepeclall^r In reepect to aa^ieeitM la etf

ptimt iavntmoM in eeagiOatian I9 >^m^ aq^ eoneetuently

IdHa balanee is of vQlxtc in the oamifaetiire of cooaiaiei

ilk.

With theee facta in zalad^ the probleni of analysing tli*

ilk of about sixty-five cova of Holatein* Ayrshire

,

•uemseyy and Jereey breeds vas nadertalMD in conjimetion

with an «speri<Beiit carried on Jointly by the Dairy Depart-

rat and the Chmiistry DegM'tosut of the Xansaa Agri-

cultural Experiaent Station*

Vith the eaa^feion of the alkali !aetals«

Be% been attrtied ee carefully, a greaK deal of wertE has

been dsne on this subjee^ aad tawrefore a reviser of the

literature will be approporiate at this tiiw*

Allen* 1931, (1) in an article prepared in the course

•dT the reviee of the literature concerning the condMtsing



«ad drying of milk states tSmt suf riclaot ili^ft aans avail-

able to deiaonatrate that ainarala infliaeneo otbar proper-

ties of alUc. Ho indicatea, howevar, that madi of tli»

data are eonfuains* «<Ha© of tiiea contx^dictory and a great

deal of tha© haa l>»en compiled with too little regard for

mxpm'fmmltmX ^rror^ He goes on to show the partition of

th© tnlncrala between tax© soluble ez^ insolublo ooraponenta*

the effect of souring on this partition, and givee th*

rang© of variation of the mineral constituents. The

approximate mean values (mllllgreas percent) given by Allen

as taken from tbM iiertcs of various investigators are ae

follows: !hi2° ^5 ^ ^^* ^^ ^^^ ^2^5 ^52; CaO 182? »gO

17; and total ash 740, Allen diaeusses a nuaber of faetowi

reepozuiible for the variations fotaid in ttie xBdneralsi^ of

i^ilch breed, stage of lactation, and feeding will be dealt

wil^ in this thesis.

Data <m th© subject of breed In Its relation to tlio

ecHi5)osition of rallk are very few. Soadilet (2), howev«'»

expresses the opinlcm that th© laore highly bred races slv«

fflilk low in calcium. Katayama's experinuKte (3) do not

support this view. Ho data are given for variatlOTts In

the hig^y bred races.

Conoeming the variation due to stage of lactation,

Trunz (4) from the investigation of two ooma nakes the

following observations*



(a) The total ash is higher in colostznia e^od tenwpds

tbe «nd of the lactation than in ^© intervwainc period.

(b) Chloride Incroases §uite sKirkedlT^ ttmarda the end

of lactation*

(e) Potass ixm content falls towards the end of Iae«

tatiOTi vhile sodiiffit follows the opposite 2*ule.

id) Both caleium and wa^mBivm ere hio^r in eol^Mttanx

and toward the &a& of lactation*

(e) Phos^^ioric acid is hX^^:3mf In oolostrum than sub*

se^qpently*

(f ) The CaO/PgOg ration is definitely hlch«P at iiim

end of lactation*

ScUiTNOdt and Hansen (5) produced resxilts froa wiilch it

appeared f^xat ealciiaa Mid ma^^oaiaai are hi^ at the be-

ginning of lactation and that potassium ratlier hlj^xtr a

fwr days aftsa? calviag titan at a later period—results

Hhich conflra the finding of IJnmz*

Fov^Ma and Beegle, et al, (6) give sane evidwace tram

mmm that ealcim shcnni a general increase witii advance

in state of lactation n^ile the ash aad 8si^pi«iltai appear

to be Xomer daring tb& earlier stages*

Wt^m «»Gt Itotier, et aJ^ (7) woirtclng with two cows al-

thougia finding some fluctuation in calelias and phosphorus,

eould reach no gemwaliaatlon with respeet to stage of

lattfttion*



Burt (8> aftep studying the •eapMltion of

tlw aillE of throe oo»« throughout laototion pesebod t^te

ooBOluoitm that tho caleita and aagnoolisB aro >^*f^9T at tbt

teglxttlng and ood of lactation than In the Intafuodli^

period ma£ that the of^fattSA jhaafjinrua dawMMd vhiXe the

ration CaO/PgOg increaeed tovard the miA of the period

•

SMdi ezpM^ioMtntaticm has boKi d<«ie ctmeemtng tbe

tffeot of feeding en the oinena eeivMiition of milk aad

Sa general it h^^ l>e said that the evidmiee available

rmO^rm it doubtful i^sether the mlBeval ooapoeition is Sn-

fluenced to a meaaurei^le ejEtent by nnwigei in feedin8#

A few investigators claia* hovevKP, to have obtained poei»

tif» results* Most of these experlawrits were carried out

vith various salts and thmwfore veara not parallel vith

this w^ajm

Davles and Provam (9) give details of eacperiBiea«;s in

vhich they found differecieee In the alnerals In ailk frca

cows on pasture and en winter feed reepeetltrely. Poxjtrti

eows wez% divided into two groups: Group A being fed en

control rations and group B on low protein rat lone* P«i»

analysis the silk of each anioal was saapled Just before

IPMSog nmiHiuii maA thm m fertoX^tt after. Twelve of

the fourteen anlmale shewed an increase in lS«e and

C«nic E^bosphorus while an increase in total ptoeepb^rua



ooeurred in thirteta aalnale. This result la outstanding

MMUfl WKoy negative reeulte and it is disappointing to find

%tet aU rvsults are apparently based upcm oow analysis of

ft e<»i^M»site saiapXa in each ease and that there is no evi-

dence of consistency of dufAicates to prove the acetanui^

of th» aethoda eaqjlograd* Stovever ti^ fact that ehaagsa

occurred in twelve out of fourte«n cases presents fairly

strong evidence* In this expcrlraent the Increase of total

glMMiftoerm was greater for those waiiaals vhich vere fed a

X*m protein ration previotts to £;ra«ins ^3«w which tJ»

authors dedOM that the differences dapead en the nator*

of the winter feed*

Orr (10) invest lifted the relation of the mineral

esn^osltlon of grass to its feeding value smi shews that

there is an inerease in ash content in the grass frora June

to Septeadyery a rise in Cao from Isy to 8eptesA)«r followed

hy • rapid fall, while the P20g resMised fairly cimstant^

The nutritive value would therefore aj^aup higlher in

iiiiiti Mtiths than at other tiims* Wti^lksr this fa^or

woiald be respeosihle for the inerease in caleiua and phos*

X^horus contwit of milk as fomd by Davies and Fromai is at

fresent a natter of speculaticai*

Isss* Uhger« «id Supples (11) give results shovlag

a decided increase in pbosj^iorus and calciim after pasttHra

feeding hot the fact that the eows had previously hem fed
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on a di«t devoid of rltamSM G mtqr introduce otb-er factors*

Wsm only cQi^p»«hei»ive aaalysie coprelattng the eompo*

Bitiesi of milk witSi the period of the year appear to be

those of Grandfield, &riffithe, ead I4mb (12). Aeoording

to their results the PgO- content is lafluenced bat little

by the season of tto» year alt2Km^ there is a sli^t rise

in IfB^ moA June and fall in Jalj» Xtlme aho«e a st^mdy

fall in late spring and suxaraer reaching a low in August

followed by a sharp rise, fhe ration Cfi^/PgOg follows Vtm

(dianges in CaO«

fliis trwitise is not prlssB^lly concerned with tha

variations due to disease, bat such evidence as there is

aa«MS to indicate that in the course of udder infeetioaa

th^fe is a zoarked decrease in calcium* sAuK^phorus, and

potassitct* and appreciable decrease in magnesitsa^ axKi a con*

sid«c«ble increase In sodluB sxid chlorine*

Sharp and de Ttmmai. (13) in an article (m tlte ncxcr*

lactic acidity of lailk in 193S states that in milk from

normal cows chlorid^M increase caaly sll^^tly with advetnee

of lactation but are hi^ for colostrtosf 3»8titis« and late

lactaticm (strii^>er) milk* fhsy also show that there ia

a definite releti<m between the daloride axtd lipase content

of milk*



WHmilni «ad PhlXXipi (14) in 1932 deduGed from their

iawmatlgeLtlaaa ^bmt «litn the udder of the oem la infected

Mt vtMA a state of oastitis exists tb» chlorine snA sodlnoi

oontsnt in<aNHui«« potassitas vrnmina constant tintil a criti-

cal chlorine value of about tvo twatha p«re«it is raaehsd

«b«B idle potassim falls and the ash content very nearly

ai^>roziBat^ that of the blood. The critical chlorine

value is supposed to laaift the breokdowB of tiie selective

socretory activity of alveolar cells wltiti inspect to blood

COQlStitUOltS*

Id mi eacperiroent conducted at the Florida Experiment

Station* Beekwr* lfoal» and Shealy (15) in 1932 fed grass

forages and silaeaa ffpcmn on acid ama^ soils and ahi^

aonftAinsd relatively small saooBta of caleiisB to dairy cava

and found that they withdrew minerals traa, their bones to

swfib an extent l^jat they wave iraakMstad sod easily broken.

Bepp0teetJi«a wma twmd to be a far smaller drain <m calcium

and phosphorus than aas lactation. These authors evidently

did not deteroiae <irtiether or not the calcium and phos^^iortia

content of the milk itself had boon lovered by the ealciua

deficl^it feed.

Olson* (16) 1934, analyzed the milk of l^lrty-three

eoes through a cmaplete lactation period and found that t^ie

caleiun and phosphorus are relatively hig^ in the beginnii^{



of the Iftctation period, Tho calclnft drops to lis lowest

levol vlthln six to eight «es3cs and then reiaelns oonstsnt

imtll the drying up period sbsn It resohes s level of tvom

tsanty to l^hiH^ pMMMnt above noztaal. The lAMMVborus

^vgm to the niwnisl latrel In About six wmSm mad. desrsssss

grsdaally until the sud of the lactation period sbsn It

reaches its lowest level*

mA UtewU, (17) 1935, dstsnslttsd ths svsrsgs

of chlorlds and sodlua in milk as 113*4 and 76*8

MllSgram par 100 oc* respectively and developed an ap»»

plrlcal fatHOila for the relation of clilorine to aodluet*

Jn 1925, Sato and HBrato (18) detanlnad tba iisupwstiM

la fliilk by a ool(»»lraetric oathod in ahich the eolwp aas

davalopad bj starcii «ad tartar yellow and fouxui a ranoe

of 7.7-9.12 ollligraas par 100 cc« 1!hls is loeor than Idsa

valuM found by anst ottiftP Investigators*

Caulfield and Rlddi^l, (19) 1935, aade a ooappsbaBsiva

ataay of the faetors ^fa«ttiig tba tfilm^ide eoBkant of

ilk ov«r a period of nliia<»an aonttia and ysaahad tte

foUoalng conclusions t

(a) Ito statistically significant dlffaganoaa «<Mpa

olwawad in tiba tUkamiOm aantent of the milk from fAtm

diffavsnt Ivaads*

(b) The indlvidixallty of the eov vss found to have a

Influenee on the c^ilorlde content of milk*



<e) She chlorldo ooaitcmt of odLlk was found to be

higheat at tte m^bmtfb of th« lactation period* tilian do»

olined r&pidly Toi* t^tw first Imi to tmntr ^i^r«» foUovrii^

ttiioli tti«r» «Mi ft gtiMral upwftvd tvftiid ttawigbout tli» r«*

«ftlzider of the lftotftti(»i«

(d) Hol«t6in sdllc «M hi^er in oihloridM Hmq a^Uk

fspom the othor breeds duriiig tlie fJUpet belf of tbm lea-

tatlcB period, following tftiioh «bn*e ves no eignificant

teeed difference*

i#> yeriations tvom memtSa. to SKntSi in i±tG chl<wiito

ooQt^it of the sUk fi>Q« Ito different lar^ede «we not

lKpg!ft» fitie period of SMitiAiea i^n^eesvd to be tb» aost

iBlPQrtent feetor affecting liie variation in elilerldea tnm

WMmUSi to laositli*

(f ) IStw average variations ii^ milk olilorides fros ^mf

te <iigr «BMi fMn aillciag to allJftns in a ^nmp of six oo«i

vara ajttrmely aaalX. individuaX ooaa vitMn the groiip

did laSiov variations raa^teg f^Mii 0«(XtS to 0*049 pereent

£n»i ono TyTftlfffim to the next over a ten day period*

wmmim of tm^^fwmsiou

k% three periods^ Oct* 0(>»S2« 1936f Bov* «M3ee« 8«

SMtf and Jam 5-7« ig37« milk saiaples froM i^prnwfwitiigp

65 ooes ai^e analysed f<»> sodim* potasaiwft* chlorine*



ecleixDi* aMi0EMMiitB&« x^osphoraSf and nah* this geofop In*

eluded ton cowe of each of the four nmjor dairy lireed* sod

^MBii Holstein helfem i^ioh bad not baen pasturad* Ttm

fifty anlaalu inoXuded in tbaaa five groups viere milked

tattwughout tha interval aasA vera wtH mat^^ad as to ata^Mi

of lactetion. The saaiple frora ea«Ai mm wmm a iicmnjimlta

oif «wnlng ailkings over a period of three consecutive

daya tbias obviating any atnawml daily fluctuations.

Sie analyses eere carried oai as follovs:

7aB cubic ooitiaetors of the sas^le ««s placed in a

porcelain capsule and left in the drying ov^i (HO de-

£!>«•• cy overnight, fhe eapeule was th«a placed in the

laaffle fomace and heated to a doll red heat until t2t»

Le vas ti^ite. :i^ aaae black carbon paxvistedj watcdr

added after cooling to lea^i out the aalta wScdA vava

occluding the oarben and tlsa heating aas continued, fhere

ia some objecticm to the uae of porcelain tmpmxXoB t«t

aahing, hxmww angr error «ill be coasMm to all aazaplea

•nd tiie author liolds that relative values are sksto valuable

than absolute values. JHeanofr the aifWNtge valuea top the

•evaral constituents agree eloaely with those listed by

Allen <1). The ash ivas taken up with 15 ml. of 1»5 HCl

and laa^ up to voliaae in a 100 ml. voluaistrio flask.

i^ta^alim «as detertnined by the coloriaetrlc chloro-

platlnic method of C«Mnm and Failyer (20) in aliich a
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pink color la defvlcqped JUi ma ftold solution of potaasSm

ehloroplatln&te by potasslim lodld**

The sodluB vftlues «»re obtained by dlff«E*encs from

Vtt9 walvt&a or total alkali and potaaslm. For total alkali

tl3ts oethod of Burnett (21) vas employed. In tLils a«tlio4

10 ral* of the ash solution is vet ashed vlth concentrated

sulfuric acid In a ^ al* erlenaeyer fla^« the stilfate

precipitated by BaCOH}^* eatesss barlwi and metals othsV*

than the alkalis precipitated wltOi waatmivn carbonate^ and

exeess of this Taagent removed by boiling. The solution

is tti«a titrated to methyl red with H/SO HCl excluding

COg« fiM use of the pyrez erlaHinysi a for vet ashing asy

again be qp^itlonablo but blanks ««re nm« the error found

to be alnost constant and subtracted fron the total* fte

•Bfeoimt lost during the procedure y «hleh wmm eonslderable*

probably because of adsorption on tl&e filtav papavs (S fll-

tratlaQs)^ was estiauited by running a serims of saisples

of icnoan varying coneentratlrais of sodlisa car%QBftte tisrou^

the j^Poeedore and coaparlng Itielr tltre vlth tbm valssis

obtained by direct titration of samples of eorrespondlag

ooncentratioz^* A curve vrs then plotted (ml. of If/SO HCl

a^inst percent ertror) and the error for ax^ concoatratlon

obtained froa the grai&«

For the detarainatioa of ptewyikorus tiw oethod of

Piske and Subbarov as rrodlfled by Koch (22) vas ^Moployed.
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The etmplM vfts tr«m^9& with laols'Mie re&Q&it to Tovm IStm

1)1 ilHjlilMWillfl^n 1 1

1^
I ion vSiloh vets th«Q reduced vitli 1* 2^^

€M«iii1nnnmr ninl aulpaaonlc aoid to th« dark Qlne phospho-

2!K>l:;^t>dot» ion and det«3*miiaed colorlmetrieally. Just

•BOtt^ 9i&i& is Q8«d in taking the millc ash into solution

to give th© cojprect acidity for this tost^

Calcium «aa d«t«n3inad according to Kocfe (23). The

caloitB vas in?ecipltated as tlie o^scalato* dissolved in

sulfuric acid and titrated against staraSard potassltaa.

permaogpoate •

©» aethod of Briijga (24) was uaod for the ©stiiaaticHtt

of laagnaaiaa itiich iMts precipitated froa tiie calcltan f11-

trate by a tvo percent solution of ignmonlus hgrdrogan

piMa^lftiate as ttM double j^.08phs.te of raagncsitHft ma& mamm%»

un* The concentration of siagDiealUEi vas ^en oTi^alned in*

di3TO0tly by meaeiirlns the phoai^ioarua in tiiis compound by

f^M» aethod outlined above*

'Sh.e chloride content »as obtained tqf dl3?ect titration

of the ailk sample with silver nitrate eccorcilng to ttie

mt^^aod of £Biarp and de Toiaasl (13)« Ten percent potaaai-

vm <^3rQSBBte vas uaed as an indicator.

EESUUSB

average mlllieraias percent of all the deteroi-
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rtHfW of MMh ccKiati^umt are «« foUoMis 2lagO» 40|

KgO, 1861 G9O0 1741 I|gO« 19.2s Pg^S' ^^i ^» ^^^ "^

tatal eili^ TBO. Ultlat Iftw «a0«ption of aodiiss «hl^ i»

MBMlMtt ICNT tliese \nLlU08 eOMIMBNI 1WV7 t^UMMly vith th«

av€a*age of those givoci Isy AUeo in hla vevia««

One important parpoBo of t!iS0 eaperSafMit mm to di»»

ttndne eay differeoMi tn tdie almnpal eoRfeesit Ate to tt»

dl^rerenee la feed« Table 1 glvee Uie vnameo values of

the verieoB eomtltaents of the a«h of the nilk of the

Bolstoljas pastured on nheeit tiirougliout the eapm^liaKit and

tha«t of the ten heifors lAileb had not bean paatured but

«bl^ baa ree«iv«d prairie hay for raQ^tM^ aiaoa tbt^

•iae iBontha of aiga* fhese data indieete ttet the tgrpe of

feed la of vmrs' little sisniflcaziee in dotonainiikg the

eonteat of the ailk* Smi m^mfikmtMk anftM^ m
Sa aodiaa and had a aooMftiat hi^mr total ash rm^witr

i^io oontrolB lut all ot^ber valuea vare oloaely pazttllel.

WbtmfttMmmm vaa nmta^ Itentical in t^ia tao gr<mpa ahile

tiaiyBliiw aaa ali^itlgr hX&suBv for ttio prairie hay ooaa* Ihia

is <jflmiffiaH>'j to tte findings of Daviea mA Proven (9)

mt tDa liunpeaae ia not ccmsist^MXt maoa^ to "*'—rmflni

the eondoaiooa of Craadfield, Oriffitai, and Ling (12 )•

So wiham the variation due to breed, table 2 haa baas

aoHpiled giving tJie average value of each aeh constltoent

for each breed* flian fran thtes data» table 8 haa



u
placing ttte t«««d8 In thiotr proper rwole vif^ re«-

apoQt to eacli other* Tbxm tho bre«»d iwvlisg ttoi hl^bmt

av&r&QQ Talue u«s given a rai&dBg of X» next Id^gfbest 2,

and tfo ttu Xf tmo &ro»& had idfinticMil values t^ ouai ttt

thd t»» pMitiAEKi tsta^ ocoupiod was divided bctvwu thaou

I>|f«B this table it oan be mnki taMrts Smpavjm were higli in

i^h» caJLeitiQi;r a^ phosptKXFiis but lev in poti^siun axd

dxLo3?idas{ auensts^^ i^ra high in saa^esluai aoid low in

sodiisai Ay2^ahire« was?© low in smisaiBaixm. aad rail slightly

lower tSxcn avept^e in the ot:ier conatitu^itss the contitA

Holsteina wnre hi|^ in Si^iim* potaasitsa^ end chloridi^

«ad low in ealeitra and aah* Bxo«s>t for the two deviaticma

siantioned in the proeeding p«r«®ni9b tiw aa^parSamtiftl

Holsteins closely resembled the ecmtrola*

^ble 3 also gives the ateaiMwi ^aviation for tha

individomls within eadi bread* 1!hla value waa tr&talnart

b? taking the square root of the «aan of the aqpaa^m of

the deviati(Hi of tSm individuals firam the avamiga. Bow

1»» 12 gives the ratio H^^J^al^^ P^^ ^sp/^ *» ^^c^

Hj^ and S are t&e largest axed sauallest average values of

azjy constituent among the Ixpeedto^ D^j^ and Dg_ are theiv

respective standard deviations, and H^ and IT are the1 p
number of respective individual oases. If this ratio la

taM»a« oat* greater tlie chances are siora than ninety-niaa

and a half In a liundred that the variation obaarvad la
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sigalfleant* Traa. tiie v«aa«fl eiu>ii8 it is appai-ent that all

m^wf^i^mmm \xe^ed verlutioiis aro of s ic^^ifleaned «sfll^tlng

pCMMiiloljr tii^t of sodliai.

Tb0 effoet of stage of lactation upon tim mlixwX

tfgatTWfc of Bilk is ahoKi in tabic 4« lHio first columni

roprosents the nmab«r of days the anl.Tnala have been pro*

ducin^ji t^e eooond thd masSaor of a«3.Bwls at tiiat 0te0o«

and the auoceeding coluxoie giim tiie percent of tlie asiouat

fKTesent at the tiiae Indicated in the first eoluian after

forty days have elapsed* For eseng^e the table 93aam that

the aasiple of colostrua obtained the first day oi l&etation

ooctaina almost four tlnee as cnich soditss mi mi32c toksn

tmm the maae wnm foxHcy days later. This table shovs

that total a£^ is hi^er in eoloetnaa than in the period

lanediately folloviii^ tliAt this valtie reoains fairly

oonatant during the moat of lactaticm and decroMiee

ali^tly f'BMti'i!! iSm eod. !I?he sodium eosit«Kit is ccoipam*

timely htfjB in colostrun^ falls rapidly* fluctuate® con-

siderably t^brooighout t±io period^ and inereftsee in advanced

lactati<»i althOQ^ the dat% supporting the last part of

iOtim •tetflMHit is rather iiwageo?* Potass iisa increasee

discing the firat stage of lactation^ decr«iae» gpftdoally

in title next five monies « rises sharply and then decreases

markedly in the final stage, Chlorldee and phosphorus

decrease rapidly to a fairly constant wilue and rlMi



thrcni^^iout tiae rmminder of the period. Cttleliai

decreases rapidly to a ooKDstent value and rises slovl^

during the latter stages. liasesim deoreasea ^yuluillj

up imtll about the eig^\tli Month, rises end then falls off

during the aferipping period.

fhMO findinga support Trun« (4) In his eonclusioras

that total ash is hl(^er in colostruat that chlorides In-

erease in the latte3> part of lactation, that sodiun i»~

er«msm9 in adiranced lactation vhile potassitm folXora the

opposite role, that calcium and asiipBtesita are hi^ier in co*

lostnzQi azui toward t^e end of lactation and that phosi^ioraa

is higher in colostrum than subseq^ntly. Hovevtn*, they

differ from this autlK>r in that ai^ dcMM not increase at

ISam «Qd of the period. They dimgree vith both hia and

tn—m azxi Hart (8) in that In thim mspmtiamaM Vtm CaO/PgO^

raticst remains eoiistont throu£0oat lactation vhereas accord*

ing to iOieir results it increased toi^nrd the end of the

period. The conclusiim of Forbes and Beegle, et al, (6)

concerning the increase of calcium is upheld but their

findings oozMieming ash and xaagnesiust are reversed. The

results of this investigation in respect to c^lorid«s rmfj

closely parallel the finding of Sharp end die IPqbmsI (13)

and of Caalfielxl and RiddsU (19) t^iat the ^iloride wanteaxt

is high«r for colostrua and late lactation milk. Phos->

piiorus rise diu^ing latter part of lactation
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dii^ozv vith Ql»eaai*B (16) flJiffiiiig that it dAcreaseo gxrado-

ftlly to the 9Z)d of the period*

IMUft* 5 gives the ratios KgO/ I!a20 and CaO/ PgOg l)j

bre^d «z^ by mmti&iB of tine year. A«ide trcm a SMirtBMl !]>•»

eraaae in the foroer ratio from October to Sov^aber

f^lloved by an eran more au^ked decrease froci rk>v€raber to

D«MBilM»» no iaportent rlhmi0»» can l>e aocn although the

CaO/ PgOg values do deereaae ali^tly trcm October to

Ifovemljer. Alao the KgO/ ISgO ratioa for the e3cperl««Eil»3L

Holstoins rise aoraaaSsat higher than those of tiie c<»itrol8»

fb* swrage v«33b»« obtained in this experinent for

iSbm vwrious constituents agree very closely to the avffimga

of those obtained by ot^er iav^Mitl^tors*

Very little difference was found between t^ie xaintval

content of milk froai pastured eomi and that from dry fed

anlBHOLs* file faonaer shoved a hi^xar sodius oontont aX»

though t^« latter was hi^er in total ash«

Variations dtte to breed were quite amall bat «e3P»

eoBSlatiBit ttam aoath to aonth.

la general the finding* of other investigators in

regard to stage of lactation vera supported» hoi^ever in

contrast to the resialta of isost voz^ta^ra tba Mli ves found
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to decrease sll^tly m^er thioit Inereose in tSse fizial

stage of lactation.

TSf far tbe (pr^itteat variaticms w&ee found to be 4a»

to the individual^ ^o standard deviation from t^e mmhi

X»eing of sudbt aNtgaitude as to les8<m the significanee of

of ttbe variatiooa doe to other causea*
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TAhU 1

SizneraXs in Mlllc
aelstein valt^kos us lag 2 ratiosai*

ft m a « a b a
Mo. m K CI P Ca i%S.. AA

7
Sept* S4 136 m 121 101 74

i
Oet* 39 158 141 88 120 113 77
Sov« 16 184 137 09 123 113 76
Om« 86 164 139 118 75

Ave. 27 160 139 88 120 109 75.6

1

B9pit* 39 160 88 I2S TO IS
Oct. ^ 142 133 92 124 119 T4
norm 38 172 135 90 107 104 73

J8 SM* 36 165 151 100 73
Ave* 36 IGO 140 90 U4 100 73

a « ^000. b s ^0000. 8 s 5^9000



fHMto 8
,

•

Variations <Df Breeds

m C CI Ctt ^ F AA
90

IT?

189
1S8
146
260
260
28ft

ym
Hi

148
188
288

S.4
22.2
10.8
20.0
20.9
U.8

168 .368
208 .767
90 .789
90 .TSO
30 #780
06 .788

l># of S&emigm

p. #f 1. immtmim

28*8
2^*7

MkmM
26*8
&#48

89.8
42.0
8e«8
S0.8
fi«99

16«4
27.2
80.0

28«7
8*64

80*4
20.6
22»7
23.£
22*9
7,d6

2.6
2«8
2.5
2*4
2^
9hM

20.6 .068 "

20.7 .089
7.0 .081

24*9 .068
7.9 .087

6*67 8^88

V "^ ^ '

VipeiMM of Mm giiNKi in pwomAm

XU # 88IM8mNI 88Vi8t^Uaii.
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Table S
i

mnerals In Milk
,

Hatiks by tXFiM^* ;

Brood Na S CI P Cft Sg Ash
I

' '
'

"
'

J

Jersey 2 5 5 112 1
Guam8«7 5 4 4 8 8 14
AjTBhire 3 3 3 3.5 3 5 2.5 |

E* Hol8t«in 4 1*5 1*5 5 4 3 2.5 |

H. Holateln 1 1.5 1«5 3*5 5 4 5

Stag©

?able 4

of Laetaticm

Xio*

» Percent of first teet «fter 40 daya.

Dijra start t Ke K 01 P Ca % Aah

1 3 20 130 m 76 76 35 85
30 U 371 87 m 97 100 76 99

100 18 168 94 102 105 97 95 98
ISO 6 90 106 106 121 105
220 6 100 112 104 102 100 109 101
340 3 53 114 102 98 87 96 99
380 3 252 71 93 105 9V
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ft^A 5
•

Minerals In MiUc i

^aftios by IWMds and zaonth* |

fmm i^© / »BigO cao / PgOg

Asm^ilre
£* I&^tein
V« Belatein

Oct. Ifov. Ddo. Oct. Hov.
3.5 7.5 3,0 .90 .82
4.6 24.3 3.9 .32 .78
4.2 10.2 2.0 .90 .91 'i

4.0 9.9 5.2 .83 .84 j

3.4 4*8 4,1 .83 .73 <

•1

-

1

-i

i

J

'.

t

;



1Ih« mxtboT wl«h«« to take thl« opportunity to

hla sincepo appreciation to his vBAior ln«tPuctop#

Dr* C. Em Wilteah, at i^ioso auggaatlon th© problea wa

imdartalcen and viioae eonatant aaaiotanoo and advlo*

its completion poaaiblo* He also wlahoa to tlwdl

mt» W* Jm Caulfleld^ oaalstant professor in the Dairy
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