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Abstract:
Forty-seven cows and heifers due to freshen were divided into four groups, Group I consisted of
Hoisteins that were prepartum milked. Group II consisted of Holsteins used as a check group.

Group III consisted of Jerseys that were prepartum milked. Group IV consisted of Jerseys used as a
check group.

Beginning with the seventh day-before the calculated freshening date, blood samples were taken from
the juglar vein from all the cows every other day for the determination of blood carotene, vitamin A,
calcium and phosphorus.

The prepartum milked groups were milked twice daily beginning the seventh day before the calculated
freshening date and all groups were milked twice daily four days postpartum, At each milking a
composite colostrum sample was taken from all functional quarters for bacteriological study, the
determination of carotene, vitamin A, calcium and phosphorus.

Daily records were kept of the physical condition of the udder, and amount and characteristics of the
secretion. Photographs were taken of the udders of both groups during the prepartum and postpartum
periods.

The results indicate that Holstein cows when milked prepartum increase in secretion more rapidly than
Jersey cows.

The differences in the amount of milk produced by the prepartum milked Holstein group over the
control Holstein group was highly Significant at the one per cent level. The differences in the amount
of milk produced by the Jersey groups were insignificant' at the five per cent level.

Prepartum milking relieved udder congestion in the Holstein Cows but did not relieve it in the Jersey
COWS.

The cows in the prepartum milked groups produced milk that was normal or nearly ,so at the time of
parturition in carotene, vitamin A, calcium and phosphorus. The carotene, vitamin A, calcium and
phosphorus in the blood made a steady decrease as the colostrum flow increased.

The bacterial counts ranged from less than 3000 to over 3,000,000 per ml, of colostrum in the
prepartum milked cows and from less than 3000 to 445,000 in the colostrum of the check cows, Ho
significant differences in the growth rates of the calves from prepartum and non-prepartum milked
dams were noted.
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. ABSTRACT

Forty-seven cows and heifers due to fresheén. were divided into
four groups. Group I consisted of Holsteins that were prepartum
milked, Group II consisted of Holsteins used as a ‘check group,.
+ Group III consisted of Jerseys that were prepartum milked, Group -
IV consisted of Jerseys used as a check group. '

" Begimning with the seventh day . before the caleulated freshening
‘date, blood samples were taken from the juglar vein from all the cows
every other day for the determinabion of blood carotene, v1tam1n Ay
caleium and phosphorus.’

The prepartum.mllked groups were milked twice dally'beglnnlng the
seventh day before the caleulated freshening date .and wil groups were
milked twice dally four days postpartum, 4t each milking a com
posite colostrum semple was taken from all functional quarters for
bacterislogical study, the determinstion of earotene, v1tam1n B
calcium and phosphoruso

Daily records were kept of the physical condltlon of the udder,
and =mount and characteristics of the secretion. Photographs were
teken of the udders of both groups during the prepartum and postpartum
perlods°

The results 1ndlcaﬁe that Holstein cows when mllked prepartumn .
increase in secretion more rapidly then Jersey cowsg,

The differences in the amount of milk produced by the prepsrtum
milked Holstein group over the control Holstein group was highly
significant at the one per cent level, The differences in the amount
6f milk produced by the Jersey groups were insignificamt at the five
per cent level.

‘Prepartun milking relleved wdder congestion in the Holstein cows
but did not relieve it in the Jersey cowss

The cows in the prepartum milked groups produaed milk that was
normal or néarly so at the time of parturition in carotene, vitamin A,
calcium =nd phosphorus., The carctene, vitemin A, calclum and phos-
phorus in the blood mede a steady deérease as the colostrum £low
increased. :

The bacterlal counts ranged from less than 3000 to over 3,000,000
per ml, of colostrum in the prepartum milked cows and from 1ess than
3000 to 445,000 in the colosbrum of the check cows,

No significant differences in the growth rates of the calves from
prepeartum and non-prepartun milked dems were noted. :
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INTRODUCTION

Progrésaive -dairymen h'ém}e‘ always beén interested ‘in- increaéing: ‘the
prcauctivi{*.y of their dairy cows.. :S‘eiecﬁtir’m, better ~f‘ezed:i.n'g and
nubrition practices, menagement, and ardifieial inseminé\_t‘ion,,‘have
contributed ‘to bring about: highér produdtion;i '

These factors as #ell as others have been ‘largely re‘sponsibles for
yearly herd averages ranging :t‘réﬁ 400 46 500 potinds or more of mllk
fat. |

As %he.ia;quuction of dairy ‘cows is increased, the probl_é_ms of
properly qa:i'in%' for them aré alse increased,.. " Higher production:
pﬁts much moré. s't:r‘ess and Stréih_,_upon the producing gnimal, especiélly
ui:?aén' the udder, A éound udder-is very essential for"ﬂma:d.mu_m‘as‘
well as'ecohomical mill production, - | |

Ir; ma;ny cases the ﬁ&&er of :the, da’iﬁr cow bécomes éon‘gesf.’qéd,.
inflemed end sore és freshening time spproaches, This .éong\esﬁion and
sore’neés in the udder can cause the. -cow,.-_i:o_be very unaé;iafortable?‘ ‘_s‘nd'
i1l ab ease, which 15 conducive o vdder injuries which mey result in
masbitis, : |

| A few deirymen have practiced milking cows before ﬁarturi"@ion,
sometimes i'éferred o as prebantuﬁh milking or premilking, in an.

attempt to léésen udder congestion .oceurring previous to and immediately

follow:i.ng freshening.

- . Some dairymen’considered that by premilking, the cow could be

brought to her normel milk flow more rapidly because of an improved
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condition of the udder..

If prepartum miliing will relieve congestion in thé udder and

condition it for normal milk flow, it should: result in bringing the
cow to full feed sooner than.woﬁld otherwise be possible, This
could be conducive to ﬁ.ncreased nilk prodﬁe'tion for thé'lac’ba”cion
‘peri'od. . Furthermerey. if the incidence of milk f’.e\'rer.fcan he
lessened apd “the well being of the calf no’i; Jjeapordized by pre-

. .rﬁi“lking; it'w'oluld‘ be a 'benei‘iqial practice in the care of '-I’L\ighu
producing dairy cows, |

In view of these objectives, this experiment was undertaken.
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REVIEW OF LITERATURE

PREPARTUM MIIKING

Adventages 3 and ‘bisadw“razt‘tbgg'es |
" The firét .w'c-rker;sto milk eows before partu:éiﬁibn, commonly

called "prepartum milking" or "?r.eﬁilking"‘,; was.Profe'ssor Boﬁfhflbur

of the Royal Agricultufal Gollege in Engiaﬁd, according o Daﬁs and

- Trimberger ("‘22')',, He did considersble work ‘c"m premilkin‘g‘g of dairy

cows and reporte;i_ excea'lient, fesﬁits, I‘_c. was. ;Jpoﬁ his reébmmendation

that the Mount Hope Farm of Williamsbown, Mass'achuss'e_‘r;ts s bégan pré..

milking their cows, which is nﬁw‘ a régﬁlar practice at that farm,

Preﬁtice ('83) repovted that J(zhe premllklng done ab Mount Hope Farm

resulted in the el:.mlnatlon 0f mlk fever and caked udders, He also s

reported that calves from premilked cows did not do very well due,

‘presumebly, to the sbsence of colostrum, ' ‘
The ",Hols’c-.ein«Frii..esian Worldn (85) relﬁor’ged' that premilkiing seems

to prevent céngesticn or badly cakeci'. or swéil‘en udders snd nay ev.én‘

increase produé*tién beéause cows and heiféré can be brought up to full

feed more rapidly. -
The Nebraska Agrlcultural Experiment Station (22) repcrted that the

swelling, inf flammebion and physical strein to which the udder is sub-

jected can be greatly reduced b'y xﬁilking befofe 'par'gurition. Some

loss of calves resulted, due, presuina‘bly, to a ‘sﬁxéller amount of

colostrum for the new born ecalf.
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Bailey (4); listed the following adventages of premilking
dairy cows

1. Reduetion in severity or complete elimination of caked
udderso

2. Heifers cen be trained to milk with greaber esse dus to-
the sbsence of inflammation snd soreness of the udder.

3. Eliminates much of the danger of milk fever.

L« The cow can better prenarp herselfl for wilk production
when nob upset by calving,

5: Reduces the tendency towards. pendulous broken—down |
udders.

He reported the following disedvantage ;

" The ealves would not get colosbrum needed for the prot-
ective substences called anti-bodies.

The "Holstein-Priesian World® (84) published en article
entitled "What Has Been Your Experience with Prepartuﬁ Milking and |
Use of Golostrumzﬂ This question was snswered by séveral ot
standing herdsmen; Some of the answers were as follows

An outstanding deiry farmer believed in prepartum milking and
practiced it all the bime, The herdsmén believed that it relieved_
‘the sﬁrain.on udder attachmenﬁs, prevented excessive udder eongesgtion;
especially in anlmals in high flesh, He also felt that helfers were
more easily trained,

Another daify'farmer_statea‘that'it kept down inflammation, the
uader attanhmenﬁs remained s%fbné’for a longer period of time and the‘
cow ecould be pub oanull,feed_sooner after fresﬁening, There were

several other similar answers.

7




Effe'qt. on :,rrodugtion

Keyes and co-workers (62} d4d considersble premilicing work
at'the Pennsy‘tivania Agricultural E_xperimen‘b f.%txafc.i’m:i° They Found
that the. per cont of m::.lk :f‘at remained be’cween four and five per
cent from- 'bhe aleven'bh day before calv:mv te the day -af pEl‘GHl“l'blOIla
As celving tinme approached ’she per cen"h fab increased to about
five per »enﬁ and remalned ‘there for ab Ieast i'our deys affer par-
tarition, The nonn-premllked cows avez*ap'ed abauﬁ 4 5 per cent on
the day of freshening and s‘aa;yed just under five per cent for ab
least four days after freshening, |

The avérage total pounds of milk for the prepartum rilked cows
started at abydu‘i‘s ‘apound a day and iﬁcreaéed gt a rate of one to two
pounds a day until the third day before calving, when it increased
at the rate of five fo gix pounds per da;y. A ;:-otéi of 25 pounds
was reached';iﬁh@'day of ,c“:al%'/inga"' This iﬁélﬁe‘aéed to 42 pounds the
fourth day ai’ter éalvingo The non-prépaz'tma mill;e&"f;ows started at
twenty one pounds the day of fresheming and increased ‘o 3'7 ‘pounds
the fourth dsy 'af“aes_fﬂ?‘fre’shenirzg,

Bawdy and Knodt (21) determined the effeet on milk iaroduc’c".’ion
by prepartim mi]kb.ng one'haif of the uddéf and n&n—préparﬁﬁm niiking
the other half; A compsrison for the first 30 days postpartpm of
15 firast iacta‘iﬂ:ic.m heifers having appa;rénﬂy belanced ﬁa&eré, résﬂl’c;ed
in an average iaroduc:tion of 529.4 pounds of céloétrum for the 15 pre-
milked halves, end 490,2 i)dﬁh s for the 15';, non-premilked halves,

There was a total of nine mature cows and heifers upon which records .
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" were kept for'a period of severi'menthsr_ of their lactation that

"had balanced u&dézz‘s; The prepartum milked helves avef:agecl 5061

pounds of Javn}’.ky while the non-prepartum mil@ﬁ ’hali’ze;fs- aversged
4780 pountl's or an avérsge difference of 280 pounds _of"gxiik‘ in’
favor of the premilked ilalves. for the first seven mom:,hs of
Lactation, | ‘ |

Ackermen end eo-workers (1} found considersble veriation in
the smount of gdldstmu produced, 8ix cows produced less than
two pounds the day preceéi‘ng‘ parturition, four cows pximdueéd from
two to ten pounds; five cows produced from eleven to twenty poundé,
and nine produced over 20 pounds, |

Memmeary, Kdéma, or Uddar.f}ongesﬁioﬂ

Bailey (6) stabed thab the camse of udder conges;bion is an
accumulation of milk in the udder which creates pressure, bhat

interferes with the circulation of the blood and lympth, His

.recommended treatmen“o for udder eongesi}ion is i‘requen’c milking, plenty

of exerclse, withholding of grain, massaging of the udder, and pre
milking. |

Olson (76) stated thab usually there is considerable congestion

- in the udder prior to freshening., This is particularly true if the

cow has been well fed and is in good conditions Milking qﬁb the

" “cow may relieve this congestion, bubt it is ‘better for the calf not

to be thus deprived of the colostrum milk, In extreme cases, when
the condition persists after the calf is born,. the ecalf msy be left

with the cow, as its massagiing action during nursing seems to relieve




we b o om,
gongestion.
Peft,ai-'scﬁ.\(ﬁl}, stated that high producing céws usually suffer

from a emgeati_bn_oﬁ the udder immediabely following calving,
When *b}:ﬁ.é congeshion ccours, :Lt lasts for varying lengths Aaf time,
In. scme caeses the éongestion is due in peart to an .i.n.f.‘e'ct.ieam In
the maﬁ’oriﬁj of dases, however, 1% is a nabural seguence to the.
rapid r’ievelapmeﬁt‘ of the gland and is ‘¢aused by an seonmulgtion of
fluid {or lymph) in the gland tissues. The tiegree of congestion
ig influenced by & pumber of factors, Exposure to drsfis aad
ehills oftern imtensifies .thé econgestion and may lead. %o infection,
The higher pro&ucing cows are more subject to congestion of the
udder than are lower produders. Cows in high condition also
suffer from greé,’o'er canéeéhion than do thoss in poorer condifion,
The claim by‘some that certain faeds sre specificelly conducive to
udder congesﬁiong ip not warraated by facts Ia extreme casss of
copgestion milking becemes very '_dif‘fimﬂ;t hecadse of the Sh‘ox"beneé. ‘
teghs and the alowness with ‘&Il’;icl;i the milk is let dowm, 'When this
is the cese it mey be advisable teo leave the ¢alf with the cow until
the congestion has sopevhalb reduced,  Some ;aelieve the massaging oft
the wdder by the calf while nu:fsizzg' ig helpful in reduding the
congeation.,  Additilongl vigamus. nagseging by the hand? will help
to start the flow of the lym;)h out of the tissue and reduce the
congestion, {

" In a report by Pen{sem;'m' (81) on the fesult of several rec,ent

studies; prepartum milking has been demonstrated to be the mosb
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‘satisfactory solubion of fhe‘conges%ed,ud&er problem, He sbated

that milking should be started &SjSOOﬂ as gigns of congestion
develops :rﬁibh therbéginningiof milking, not only is further
progress ﬁf‘congemtiog‘sﬁﬁpped; but thé swelling that, i¢ presend
will gradusily diSappeara Work thus fer indicates thet prepartum
milicing will not depress milk flow following perturition, In
prepartun milking thers will be no colostrum following freshening,
and pruvisians for this substence for the newborn calf must be madé
in other ways. The first twe or three milkings (prepartum} will
result in normal cologtrum which may be preserved fg? the calf by
freszing, fetersén {41) stated that prepartun milking is also a
factor in preventing a breaking awsy of the udders - The eﬁeessive
swellings that sometimes cceur pubs more welght and stress on the
suspensory ligaments then they are able to wibthstand, snd @ braak«
down results. Mastiﬁis ﬁay be lessened to some exbent by prepartum
milkiﬂg because the excessively large swollen udder is more subject
to injury ahd thus préﬁlsposed bo infection,

Prepartum milking has been prapased by several otﬁer anthoru
(20, 36, a1, 111) for the redueing or d@creaulng nemary and uymbilical
edenae

fokernen and eé«wofkérs (2) diﬁ sote premilking’#ith speeisl
attention bo the congest:on.of the udder qnd Jympaatlm edems both
befora snd after parburition. Thay found congidersble variation
within groups. The results indicsted, however, btheb pxepartum‘milkimg

neither reduced the smount of éongésfioh or edema mor. the lengkh of




13-
time required for the udder o become normal,

I}aton and co~workers (31) reported that prepartwn millcﬂ,ngﬂ clld
not affect s:Lgmfleantly the mamlary and mnb:.hcal edena pres ent at
part-um.tmn, ;

Bailey (5) stated that "fr'ecentf_experim_énts indicate that milking
for a week or ten dsys ‘before-.fr‘és’hening‘is velueless as a meens of
prevenﬁing tms troubles If started as much as three weeks before
freshening, u‘re‘ suspect thga’o”‘v’ohe, practice might be ef some help in
preventing udder congest‘ion"; | |

Milk Fever or Parturient Pavesis

Olson (76) stabed thet the .b'l_ood of ,ceﬁs whieh develop milk fever
is low‘izlz' caloelumy ' Only. cows -of heavy mJ.:ilr. pf‘oduqtioﬁ are subject to
the disease, Milk fever rarely, if eve:c;° attacks i‘:.rst calf héifers,
If a cow is éaming dowm . m.th milk fever the condition will as a rule
be indicebed during the irst ‘three to i'n_ve days after f‘:res 1ening.
Howeve:r' y COWS have been knowa 4o have milk fever pre vious ‘iso freshenirg
and later in the lacta'bmn perioda- .

| Fhe first symptom nobed in the eow is m-'-'s*isles‘;sness; ‘Goon - she
loses control of the rear quaf'bers and fells. She lies very quietly"
and Aapparently does not suff;er aay pa::.m',‘.‘ I‘requemly her head mll be
directed toward hei' rear flank, She lies in 4 coma until she is
relalieved or diés,, s

Heavy producing cows have a great impulse for milk secretion,

In milk fever eases.‘, blas ‘the ‘blood lgoes "bﬁrcugﬁ the udder, caleium is

removed faster than 1t cen be re;g;»i:a;c:«ad‘a When the smount of calcium
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in the blood fails below & certain level, milk fever results. If

nilk is left in the udder, & back pressure iz built up, retigrding

nilk secretlon and thus keeplag the calcium in the blood at a gaf'e

" level, It is we11~ therefore; not to mllk out the udder of cows
gubject to mllk fever; ab least’ for the first two or three daysp

Pete:sen (81) gave a szmllar explanations He stated that mllk
fever is a disease usually limi%ed to higﬁ producing COWE. While
it ngy occur ai any tume during-the lactatlon.perlo& it rarely
occurs except follow1ng calv1ng¢ The flrsn symptom of this disease
is staggerlng, with particular lack of control of the hlnd legs,

The disease advanees with nrogressxve paralyﬁls and ends in Drost—

- ration and complete coma, and unless relief is admlnlstered 1t
termlnates 1n,deathi, When complete coma hag appeared, the cow lies ;
with her‘hgad ﬂqrned'back ggéinét;her‘chest@ The eyes have become
giassy and, she .will not respond fo pin pricks, The temperature
becomes lower rather than higher, as is indiéabed by {hg néme,

ﬁccording:toActher’investigatorﬁ (11, 22)‘mi;k fever is—causéd
by a lowéring of the ealeium salts of thé blood, | Réeducing the caleiim
sglts of the blooa by iniraveneus injecfionﬂof sodium ci%rate ﬁrings
aboutuéymptéms'analagous to milk fever, Inﬁ?avenous injeetion of

.calcium ¢hloride brings sbout rapid recovery. The lowériné‘of the
bloo& calciun to préducevmilk féver'can be‘expiaiﬁed by the fact that
whole'mllk whlch contalns about 20 times as much calclum 8 blood
is rapldly belng produced, The calcium is being w1thdramn from the

blood, "The mechanism for releasing calcium stored in:the body to

Y .
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replenish the bleod is not functionings This could explain why
leaving most of the milk in the udder vhen milking for the first

deys following calving helps prevent milk fever,

Bmith end co-workers (100) did comsidersble work on milk fever
or parturieﬁfs paresisg, | They reporbed ﬁhaﬁ the complete milking
imniediately following parturition did not increase the {ncidence
of parturient paresis or milk féver,

Many other workers have pfopqse‘d that prepartum milking would
reduce the incidence of parturient paresis or milk fever (12, 32, 32,
Th, 11, 115, 116). Work doﬁe at the Missouri Agrieulturel Experiment
Station (88) indicates that prepartum milking has a tendenecy to prevert
milk fever in cows by bringing them inbo lactabion gréduaily but
that this practiece may be unsaﬁisfactoxgr for the well being of the
calf, | .

Smith end Blosser {99) also did eonside‘yr.able'wor}«:" on perturient
pavesis and reported that prepartum mi]l'cing“ did not sigmificantly -
reduce the incidence of parturient paresis, It would seem from the
results of this study thet factors in addition to the imitiation of
milk séere'ﬁibn are involved in causi‘ng- perturient paresis or m.iﬁc |
févsr.

Blopd dnslysis

Keyes (62) determined the blood plasma carotene every two days
on pl‘epa:c-’wm milked cows; beginning with the sizth da‘y before
freshening and continuing to the fourth &‘ay after freshening, The_ :

blood econbained ’0;..,"33. milligrams per cent the sixth dvay. prepartu,.
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One day before freshening there was a sudden drop to 0.1 milli-
gram per cent~ Afber freshening there was & rise to 0.25 and
then it again dropped to & low of 0,03 milligrams per cent
thnaon and to-workers (58) milked one group of cows 10 daysh

.befOTe'the‘ealculaisd fresheningmdate, and andbher group afﬁer
freshéﬁing. Total hemoglobin, élamna carotene and vitaﬁin A,
serum caleium and phaéphorus; were;determined on venoﬁs blood
samples drawm am'weekiﬁ‘Lnﬁerﬁals beg*nniﬁg four vecks befefs
freaheningﬁ-‘ They eoneluded from tneir prerlmcnt thax no apparent
differences in blocd ¢onst1tuenbs were noted between groups. Toﬁal
.hemggldbin increased slighbly ab parturition and decreased there—
aftér to a slightly lower level then that obtained during the féur
week preparbtum period, Both plasma carétene end vitemin A showed
'a,marked drep ab the time of parturition aznd increased thereaftery
These constltuants did not atbain the same level as %haﬁ found pre-
partumn, Serum caleivm and serum phosphorus dropped.aypreclably ab
parturition and returned to the prepartum level within a week after
calving. ' |

. Taton and coﬁworkefs (31) reported that prepértum milking hed
ro significant effect. cn the blood consﬁituénts ot parturitions

| Wise and co-vworkers (120) found thab the feediﬁm of'supplem~
ental vitamin A increased the level of thls v1tamin in the blood,
but re&unea the carotenoid values, Supblemental feedlng off v1tam1n
A during bhe latter. part of the gesbation per¢od dld not ‘prevent

the characteristiecs declinehét'parturitiens It did maintein a
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higher level in th:Ls period than abserved in cows not ge'ﬁ’oing
supplementzl vitamin &, The differences in vitamin A inteke
of the tWo groups were reflected in the cencentration of vitemin
Ain ‘the ldver, i‘-hers’ was no evidence of a correlation betwesen
vibamin 3 levels in the blood and vitemim A in the livers

Moore (‘71) reported that the different breeds kept under siniler
conditions of feeding ranged: in jncreasing order of plasma carotene
values as follows ¢ :

Brown Swisa

Holstein

Ayrshire

Jersey

Guernsey
Within the. breed there was 1110“519 difference in bthe 1f=~vel of plasma
caro’oe»ne values fmong covs pmaacing milk under wimue;. conditions;
Heifers W:Li‘,mn 2 breed hed definitely lower plesma carotene values
than producing cowsy  Gows producing 4:;11@ Jmrger amouma of nilk within
a breed in geﬂw'al showsd - & greaﬁw ineresse in the lex .r‘{‘%l of p.x..;a,sma
cerotens when they were turned out on pas"n:oure.

Sukbon and co~worlers (J.U?) reported theb both vitanin A and
ecarctene were found o decresse markedly in the blood plasma at “the
time of parturition and begimiing lactation, TUnder the gonditions
of their experi‘mént the meximum decrsag‘;a in blood plasma carotene
Was reached one week following yarﬁurw: on. and mounted. | ho 46 per
cent of the three week pfepartum levely, The mexinom decrease in blood

plapma vitamin & for the embire group was reached three days following

parturition.
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‘Moore {72) reported that the'feediﬁg~of,carro%s or green’ -
feed %o cows caused an incresse in both ceroﬁege andrviuaﬁin &
sebivity of the milk fab. The feeding of cod~liver oil resulted
 in increased viﬁamin A,anﬁivity‘anlyq The~d§gree of yellow pigmen-
tation remained unchanged., ~He stated thet "this points to en in-
domplete conversion of carotene in the cow, or even to an inter-
changedbility of the funcﬁioné of the pighent and vitamin in this
aimal,® It wes found that ouly a small asount of earqteﬁe was
present in the liver of oxen, On exemining blood-fat and body-fzb
it was found thet omly small amounhs Df'chromogenie*ﬁaﬁerial,were
present, which suggés%eﬂ that the mein reserves of vibemin A are
congentrated in the liver of thé coWy -

According to several research workers (8, 55, 56, 77, 92, 112,
113) the level of inergsaic pho&?horus in the blood of dairy cattle
is éspecizlly serisitive to low 1e§els of phosphorus inbeke; to |
deficiencies of vitamin D in the ration or o exposure of snimals
to sunshine or ultre vielet lightsy One author (113) sbabed thet
gince low phosphorus rabtions cause ap imﬁediate loﬁerihg‘of the
inorganic phosphorus in the blood, the concentration of inergenic
phosphorus in the blood is anlimpébtant index to the severity of
a phosphorus deficiency if én; é#isﬁae Two workers (94, 113)
sssumed thabt if a rabion just éapable of s@ppprjing & normal concen-
trabion of inorganic phOSphoTus‘in the blood is adequabe in phosphorus
for a1l prevailing functions, providing the ration is well balanced

in all other respects,; then the blood inergenic phosphorus level
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ma;y’ be readily applled in the determnatlon of the mlnlmum phos—
phorus requlrement of oa‘stle, In order o d,etemme the minimom
hosphorus requlremen"b by this means it is nec@ssary to know the
noz'mal level of blood phosphorus of ammals at verious ages, and the
efi‘ect of such factors as pregnancy, lactation and various environ-
men’c,al condl‘blons» s |

Ven TLendinghsm and co-workers (11'?) found that the 'inorganié, ,'
phosphorus in the blood of growing deiry heifers ineressed with age
up ‘to aboub **he seventh or elgh’c,h moubh af’oer which there was a
gradual decline ‘as the animals grew older;, There was alio a
decrease in the blood 3.norganlc phosphoms of lactatlng cows with
aa increase in the number of 1actabions up to gbout the 'bhll‘d or
fourth lactabion, During the period of first gestation a lower
copceﬁ‘c&raﬁion of inorgsanic phosphor‘ﬁs is.present in the blood of
heifers then in that: 64‘." unbred heifers of approximately -'bhe' same sge.
There was a strong ‘tendem;y for‘daj‘.ry cows after the f‘if-st lactation
te show a 1o'wé1" conceﬁtration eﬁ' ino.rganic 'phes.phorus in the ‘blood
during the winter end esrly spring then during the simﬁgr and esrly
fall, o

Normal values for the in@réanic phosphorus content of blood
serum or plesma have been reported by seversl investigators.
Henderson and Ven Lendingham (51) reported that the inorganic phosphorus
content varied .c:onsiderabljr from day %o day, and thet alternate day
seﬁpling proved to be the most satisfactory, They found that for

normally fed animals the inorganie phosphorus level in the blood should
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be above 4,50 milligrams per cent, Robinson end Huffman {o1)
found that the ineorgamic pho phorus level had a renge of 3,00 to
8;9‘9 willigrems per cent wlth an average of 5:87. The value
varied a meximum of 1,87 milligrems per cent in twenty Four hours.
fm&erﬂoﬁ and co-workers 63) aﬁaﬁe&.t&haﬁ the normsl level of phos—
phorus is between 5 30 and 575 m:.lla,grams'. per cent. ﬁ’ohnson {59)
reported that 'bhe average inorganlc phosphorus coa‘bent of the ‘blood
of &4 m]kln.? cows was 4.33 mllllgrams per cent with & standard
deviabion of 0.59.  Haag and Jones {45) found thab the normal
decline with sge may continue well inbo ﬁhs third or p0$sibly +the
fourth year;s The aversge nomal value for mature cattle 1s approx-— |
inately 542 mll:.gz*ama per cent, Yan Land:.ngham and Henderson (112)
d:.sc-overeét s decided drop in ‘thé inorganic phosphoms of the blood
ah or _Lmeﬂlately followmng pmrturm‘:iona 'I.‘hls drop yas pore
pronounced in the cage of aninals on a 1ow pnosphorus *mblom Milk
production combined with low phoapho s ::_nteke caused a lovering of
" ‘the inorgenic phosphoms in the bloods i’hs blood phosphoms level
reanged. from 5:36 willigrans per oenﬁ for the dairy cows fed the ration
conta,.mng the normal amou.nt of phosphorus to a low oi 2,91 in those
cattle fed o phosphorus deficient ration, These workers considered
everybhing with & value of 3,84 milligrams p.e'r'cén*{; or below as
def:.oient ' -

J’ohnson and co-workers (58} found no epparem o‘n,ffﬁarences in the
blood constituents of prepartum and non«prepartum mllked COWS . Tha;r

reported that the phosphorus and oalo:.wn dropped appreciably at.
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partufition and returned to a prepar’dvﬁ 19?’8_1 within e wesk aftéiv
perturition, " | |
Paﬂ.‘cﬁer,- Gunningham and Eckles (78) stated that the caloium
content of the blood of dairy catile s subjected to significent
fluctuationss The reason wes undetermined. Haag znd Jones (!-,5{)

repor’bed on 160 normal blood plasma calcium valuess ‘I,‘he values

.renged from €,05 to 1L.48 milligrams per cent with an aveﬂnage

value of 9:99, Anderson and eo-yorkers (3) found thab the average
value of caleivm for catile was 12,63 milligrams per cent with a
renge of from 9.96 o 16,18, Niedermier and Smith (75) found thel
there was ai’ appre’éiable drep in blood ealeivm on the é.a;,; of part- .
arition, Higher than normal levels of blood ¢aleium oceurred on
the third or fourth day postpartum, which seemed %o be the times of
greabest in{:ra«mammary pressure, '

Composiiﬁiqzi of . Colostrum, Prepartun and Posbpsrbum

Petersen {81) stated that colostrum iffers from normel milk
in many wayse Tt has teh or nore times as mueh vitamin 3, depending
upon the carotene and vitzmin A ‘qzonten{a of the px‘egnazm gow"s ration,
It conbains about twice as much dry mabter. The probein content is
about 13 per cetit compared to sboub 3.5 per cent for normal mills
Most of the prb"tei'n‘:‘x‘;s in the form of globulin which conbains the
enti~bodles, Colostrum contains eboub five times as much -tocopherol
as normel milk, sbout four Limes &s mach riboflavin, twj;‘c.:a‘ as much
thismine, seven times ss mueli-choline end sbout twice ‘=8 much caleivm,

pho sphiorug, sodiwm and crxlemne snfl three tlmes 85 mich ma.{rnesmum
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- It is also higher in potassium, iron, copper and msngenese. bhan

normsl milk, - -

"Ragsdale and Brody (86) reviewed the chcmstr;f of colestrum and
noted 'bhat the galt and fat enatent was 'Low,, _ Cfrae:m was about the
gseme as in mmal mll. bui the level of globul;.n was tw:n.ce as h:.gh.
Gompared to nulk which containg 0,03 per cent of globulin, colostrum
contains 6.0 to 12‘@C-) per centy

Sato am? om-wovkem (94) dalled attent on to the gz‘eat varisw
b:.lz_r, rin the chemical compositlon of ‘cologtrumn, Tliiey gave the
following ranges for the comstituents of colostrumm i -

| 9011dSy senbanvrrdoaisnsssia S0 ~ 27,0 per cent
Gaseilesscusesosssssssacsan 330 - 0.0 per cent
CDIDUmANG 4 pae s surbaswsseours O3 ~ 1240 per cent
FPeaboosasouohakésvssdponnpoy 1:0 -~ 130 per eent

.‘Jéﬁhi@':&.’o Hon 0w a e Y d B EYEE 0;,6 - l 0 per Celﬁ'b

The growth-promoting, anti~infective vitamin 4 is elosely

related to the yellow pigment {carotene) content. A study of the

colostrun snd milk from each of 14 cots made by Dams (22)) revesled

that there may be from 10 to 100 times es mueh vi tem:m ﬂ in colostmm

as in normsl milk, ragexdless_ of the season, The mporbamg of

colestrom for the calf is demons’sra’bed_ by the fact that on the first

day of 1life the eglf receives supplies 'ci,‘ vitemin 4 greater than the

normal milk ooﬁld‘ glve in 20 to 50 days. |
Vitamin A and caroi:enmd.a in colos‘c.rum :E‘rom dairy cows have been

the sub;;ect of numerous 1mres1si_gat10ns a It has heen obwerved tha’c

levels of these" ca%rxs,ti’ouents generally are bigh in the 1mm‘al rcolo_btrum

and colosbrie fab; bub decréase repidly as the mamary secretions chenge
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to normal milk (26, 35, 48, 52, 65, 79, 80, 89, 91, 103, 104, 105,
106, 107, ilz,. 115, 116, 121.) o Similer changes were 'no*‘qed in
colostrum from sheep (95) and from women (66). |
Subton and Krauss (109) reported ﬁﬁe differences in the 2bility
of the bréeds to transfer feed carotene inbe milk. cam_ﬁene 5 ‘as i«eli
as the effect of pasture feeding on carotene outputs The carctene
content of the normsl milk fé’i‘l of the bresds incressed in the
following orde.r 3
Jdyrshire
Holstein
Jeyrsey
Guernsey
The laek of ‘corr*éiét.iori ﬁeti#eeﬁ, 'Lhe icjarci‘aene conbent of ;nilk feb and
the totzl vitéﬁiﬁ-g'actiﬁifj of the fat is ﬁhouéﬁt-té be due to
inherent breed characteristiocs. These charécteristies apperently
regulate the degree of tramsformation of -caroﬁene, the precurser of
vitapin f, o vitemin 2 in the process of milk fat formebiom,
: In one &"i’dudy {105) ,suiap}.em@mation of *the :75@1‘3’:‘;011' of preparturient .
cowg with vitemin 2 and carotene by feeding carrots, @id not. sppear %o
increase levels of these constituents in the eolostrum. '.@thsm

fourd thab pesbure increased the caroteme {52} snd the tobal vidamin 4
. }

7

I

potency {65, 29). ‘
- Hensen and céa’d’orkers {48) found that there was a marked incresse

in 1“,11@' blood plasma vi%amin A concentration of the new born calf

following ‘the ingestion of colostrum. This tended bo reflsch the -

concentrations of vitamin A present in the colostrum of thelr dams..
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When cows were isolated from their calves the vitemin A potency
of their colostrum for the first and second‘ﬁilkings was aéowb
the same.. preveryIQOWS‘whieh.were sltowed to remaiﬁ with their
calves and in addition were milked out twice daily, showed &
decided dvep in viteamin A pobency between the first and second
milkingsa The intravenous injection of 10 I.U; of oxybocin at
‘the time of miltking in cows isolated from their calves also
produced a similar drop in vitamin A potency between the first
and second:ﬁilkings. The chief drop in.concentfaﬁionsfaf vitamin .
A in the chenge from colestrum to normal milk oceurred during the
firet three milkings following parturition, Thereafter, thﬁre.was
a gradual drop in vitamin A coneentration over a‘perioduof‘severai
days to the concentration found in milk produced in nid 1ac§atioﬁa :
Garrett and Overman (40) stated that at parturition the spééific
graviby of total solids end tobal ash, protein and fat aréfhigh{
These initisl values are followed by a fairly steady decline during
the colostrum pefiod¢ h |
Prepaftﬁm milling for 10 days prior to parturition ﬁas been found
by several investigabtors (345 73, 111, 115, 1165 to resuld in the
produgtion of cdlosﬁrumuwhiéh resembles milk in spproximate compos-
i%ion. The proportion of various protéeins, slbumin, casein end
globulln are sltered markedly, . The caratene content of colostrim
from cows milked prepartum has been found by Keyes {62) o rise on
the day of parturltlona

Parrich and assoclates (80) reported that cows and helfers milked
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eight to twelve days ﬁ-repartum prodﬁc,ed‘ secretions in the early
stages that resembled colostbrum and rap:'i.dly‘ dgsumed the character-
istics of normal milk in subsequent milkings. Only small, if anj,
further chshges were noted st the binme of ealving, No marked
differences were obbtained in the nature of the secretions when
oxytoein was used. |

Eaton aﬁd co%&mrkexgs (32) reported ‘tha'b prepartum milking
resulted in a signifiéant decréase in the carcbene, vitamin By
probein and ash contents, and'-in the ‘speci'fic gravity of ‘éé'lo's“hrum
for the first six milkings' posgtpartum, 'Both.caro‘herle and vitemin
4 decreased with suceessive milkings in the colostrum of» cows
" milked for more than ten dsys prepartum. Parturition éﬁ‘.‘f'ééﬁed
this decrease irn carobene and vitemin A by temporariiy causing a .
slower decrease in thése constituents. |

Eaéon and co-workers (27) reported that the i‘irst_mﬂking post-
partum from prepartum milked cows was gimilar in compesition to '
normal milk, especially in those cows i Tked for ab least 10 days
pefore calvings, The colostrum produced ab the first mlk:.ng after
calving from cows rot premilked, contained epproximately five times
as much carotene and vitemin 4, three to four times as much protelin,
one half as muich lactose, slightly more fat and one and one-fourth
times as mﬁch ash as the colostrum obtained: fxv'dm ,?ahe prépartﬁm milked
cows, These values decreééed’ with suceessive milkings. Preparivm
milking maberislly sltered the composition oft the first milk sesreted

ot parturition. Anslysis of this milk indicabed that it is much lower
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in notrdtive value,

Tinton and co-vorkers (3%, 29) veported work on the epproxinste
somposition of ‘two pound inerenents of $he . firet milking postpariun,
- gmd Pound thab e darobmne; vi %am:s.n b and 8% Ancreaged. wibth
mna%rsi_ve increnments s wiile lac’mw and ash &eweaw& and uhe
. probein remained sapentially the smmes Cthe seane brond was e:::bﬁuarved
whei eéwa were miiked prepartum and. postparivm,

K@yw (42) fownd a grosab desl of veristlon #n the per tenb tobal
solids untdl wbott the aw&zxﬁh duy befors Sresheningy *I:ﬁaa The |
vobel solids Bedtmd more unllform i’m‘ pereenbage and produsily spproached
. pormal ab time of Treshening, ~ Three days aftér froshening the
preperiim niliked ¢ows aiéd non-prenilked. dows a¥eraged the sene in
per cent of. totol solids, He alse found thel aw il cerotere
inevessed, the cerolens in the blood Qeéredsed; . Shavting ot 0.03 |
w1t gran per conb, the colosbrus serotene ineressed to 0.24 the dey
vefore freghening, The day of fresheniay the colostheum aaxa%ﬂm«a
inoreuted to U4 milia.gmm per cenb, then degreased to 8.1 per cent
‘on the Fourtls day postpeiti, . |

atewseh end MoGallum (104) determined the wibapin A m celas’srmﬁ
_ solorimebrically; prim;smw fyom. fyvshire GOl Phay *"mmé '&hai: ib
dpcreased rapmlg»* from the i‘wa‘a ey aﬁ'h@r aalfingo In three bo
four doys the mlcmﬁm -values Wore mxmalo The ealostiun in vitemin
A c:en‘lsen*a wmgu& Seom 85 4o 92 Indernutionsl Unibs, ’I;My ol %,armefi
o positive evidence theb the vitamin X lwcl WES x’m,a%d to the age

of the cow, d@”&a of eslving, breed or even the @%ﬁ, al‘hhx;}uﬁh ﬁhey aid
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not explove the last possibility very extensively, They did find
that the lower vitamin 4 values usually oceurred in cows that had had
a short dry period, They suégesﬁed that the ‘vitamin A storage in t.he
liver may be sn important fachor. |
Ga;'rre't‘b snd Overmen (40) measured the rate of decline in the

mineral composition of colostrum; They found most of the mineral
elements were high but decreased during the early hours of lactation, |

' Van Lendinghsm end co-workers (114) o’béeﬁ’ed‘ wide variations in
‘the tétélnitﬁgen; ascorbic acid and riboflavin content of colostrun
produced by éows milked before pa:'r'turitionqh The comfzos;itibn of the
colostrunm gb parturition was related to the level of production and
the tobtal amount produced before 'pa;turitiono The total ﬁitrbéen
in colostrun from pfépartﬁm milked cows '?:."heb day of i:ar‘mriﬁion;
averaged ",7.2'7 milligrams per 100 ml, Milk produced by 1l cows not
milked prepartum averagéd on the third da;} following par‘buriﬁiori, 737,
Ascorbic acid decreaged from an averége of 1845 milligr"ams per liver
three daﬁrs before parturition to 4.7 on fhe dey of parturition and
to 4.3 on the third dsy following parturition, Riboflavin decreaded
from an aversge of 6,53 milligrams per liter three days before part-
urition to 2.70 on the day of parturition and to 1.90 the third dey
following parburition. .

‘ ) !
Bae‘ﬁeriological Observations

.Gopela:ad and Olson (16) found the aversge of 657,000 leucocytes

pef nls in colostrum, The backerisl counts on' colostrum obtained from
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indévidusl querters of the udder varicd from 10 4o 650,600 per nl,
The begherd sl ‘counta on the solostym from the rear querbers Wers
Forid to be slightly digher than bhese from the fromb querbers,
Tn edditional 'ﬁmaiaéz of eulosh mm fmm cows of Ydrious age groups,
these workers ﬁbﬁ@&?ﬁ?uﬁ thet eows past meburdty had higher leutooyle
and, baoterdal counts then Found in colestrum from younger cowss
In aversge of 391 beetsria and 420,300 lewnama per nls were
found in 12 cows under four years of a o, whoreas 1l tows over geven
| years of age Mad an averags of 8,82 bm%rﬁ.a‘an@ 1,559,000 lsmcamﬁasa
The highest basteridl content of solosirum wod observed one Vesk afber
parturition.

Regodede,eh al, (83), found that whon pregnsnt h@if@xfs"wera wilked
&t mg&l«r dnbervais prior to calving, there wie o high desih vabo |
ammxg the c;aiwaa I:imtewm isvlshed from the viscers of “Lﬁéﬂ@ dead
na}.ves} '1nﬁlﬁéxh$ﬂ & i%miliﬂa Soli {Escheriohis coll) in:tﬂc,%mm These
vesearch workers did not dray sny conclusions becauds the information
was vegarded e Belug too mﬁwm

Reyes ot al.f62), veported finding of stroptonosel of 81l thwee
hemolybie bypes f‘m the bovihe uei*’ér secretion whothep the animal was
premilked or noby These ovganisns, constitubing the majority of
orguntems found, weie ;maasanﬁ i1 highost doncentrabions in the flrst
milkings, Ieucogybe counbs showed & good dorrelabion with the
bocterts counts, The streptooncel veve generdlly Fourid o decrasse
in mumbers wibil feur deye sfber Sroshentug vher they amld m% he

debecbed ih wost enimels, These vesulbs wers besed ti}zmn uhgenbrifuged
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slide preparatibné-, Microscopic observa't:.ons were made of 'hhe
sed:r.ment from. centrifuged colas’omm wh:t_ch displayed the presence '
of S'hrepﬁbococci at all tmes 1ndica‘b;ng that they cons*bltu%;e part,_
of the normal flora of the udder, . Injury to the udder or illness
of the animal ,bg:‘oughﬁ'a’beu’n. a higher concentration of s;'l;z.'\e}fotoccc'ci |
in the uddéru secretion, | ‘ |

'. Anderson and MacLeod (2) repor'bed that ‘the average leucocyte
count of milk .séz}iples 6f postpartum milkings of healthy cows is

. xio‘b affected byl preparbun milking, y

COTOSTRUM AND BARLY NUIRITION OF THE CALF
General |
The importance of. aolostrum in the nu’ex*i'tion of young anlmals
has been known since very early times, Sutton and Keeser (108)
fo@ci that extending the colostrum feeding period is o'f\ g:;'eéj:\ benefit.
to the calf, GConsidering that several workers (4, 22, 83, 8L) ‘bave
shated. theb prepartim miﬂcing deprives the calf of colo_sﬁiﬁm and
that colosbrum is nece,s‘saxfy for the well being of the cglf, it is
~ well to eoﬁsider the role of colostrum in the nubrition of young
czlves, |
About 1920 a series of experiments was started that revesled
the importmes of solostrum in the nutrition of the ealf, pre»,,(fﬁlp)
vhile studying the fat metebolism of ealves; found thab tﬁe’zy pa:s.éed
meconium readily without eolostrum butb later there was some delay
in defeg‘:ation, He also found the feces of young calves to be r:.ch

in coagulate protein.,
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Bevage snd HeGay .("352..?&}196;1’%65 in 8 iravie;w of the iu‘ﬁriﬁie»n of
the salf that Bmith =and xiﬁﬁle found much sloumin in the urive of the
eslf during the fivet three days of life, Both elbumin end globuten
sppeared in the urine of the ealf donsumed colostrums, The feces were
gbont, one~third fdry matter. Ten 46 15 per cent of this dry mabher
wns. Fat and soeps. The calves saea;z@é'abla‘ to digest but net sble Lo
ghsorb the fabs. .

Howe (44) Poumd that the blood of the cdlf corbeined neither
emgiabulﬁ;n now psoudoglopulin I ab biwbhy - IF ¢alyes were fed colos—
trum insteed of uilk these fractions sépaaéé& in the blood shrem in
the course of a couple of days,

In 1922 new emphamﬁ of the importaice ai‘ aolmstrum was given by
8 zmm'bezr of invesbigations, ﬁavag@ e M&Ga;sr {96) stebed i,hais fdedie
end Qroutt found thab eolostyun provided the eggluﬁamna for B ehortus
found in th& bload e“f“ palves, i\}’amh@g’ b‘m-a foebel blood nor theb of

the m:fssci cal%s aoaﬁ:aih@d these aggluuininm '

facarding o é‘-ﬁ-avsg@ and Mebay (98) éamith and Tithle ﬁaﬁe&. gthention

te:a the neglect of mogh text books in gtressing the wmrhmme Gi" Lhe
- ¢olostrum in the- ewfy nuﬁm.’aim of the calfy .

These sene investigatory slso regortaﬁ thet Opcutd gt ;mr@ i@un&
mi I zaxmi&_mw‘& produse “h}.ie globulin fractions in bloed even &% hraiaz*s
afber 'f;eéﬂiri?g biiﬁ eslostium would do se dn thrse _@amm - fhe rise in

epgTubindng sod globuling wae persilel,
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Ragsdale and Brody (86) considered the possibility of ‘replacing
colostrum in the ciiefo by amixture of milk and blood serum., - In
order to malée the colostrum dise'ase free they found it coﬁld be
done in a water bath at 140 F, for 20 minﬁteso This destroyed the
tuberéler bacillus bup did not coagulate the.colostrum unless the
heating was cﬁontiﬁgeci for three hours, - They also -discoversd that
colostrum could not be heated much shove that 'temperature without
destruction of the 1mmunlzlng, bodies conbalned int it

The literature in this field has been reviewed by C‘xamble and:
co~workers {39), They have further éxplored the possibihty of
using mixbures of. ‘ser.aj' and milk as substitutes for coiésﬂm in -
feeding foélé and lambs, These subsbtitutes were only pa:c-tly satiis- |
factory. The bes’u results were obbtained by using blood sera of the
“séﬂn‘e‘ species. | |
The fnti-Body Effect of Colostrum

Aocording to Sevege and McGay (96) the first real evidence thg.t
cologbrum 'was'- an, important factor in the immmizabion of young animals
originated in the attempts of Bhrlick to trensmit 1mmum.‘i‘.y by inher-
itance, Before the time of Ehrlick (,1892,) s it was known that the
young might become immune to certain diseases if the mother had
acquired such immunity, Fhrlick immunized mice against toxie proteins
and then removed the young at birth from immunized to normal mothers,
The young of immﬁnizéd mothers had no :wmlrilt:y ‘bo. ‘the poiséns‘w The
mice allowed to suckle immune mothers. hed a limited immunity, - This

indicated that the immunity had been transferred primarily'ﬁhroﬁgh the




_ -32-
mammary gland with poséibly some little transfer through tha
placenta. .- Tn this repart Ehrlick also called a*taﬂtloﬂ to the |
'dilﬁiion of the immune sers in the bedy of the young mouse @ue to
the Tepid srowth during the first days of life, '

Ragsdale aﬁd‘Broay'(Sé, 47) sbabed thabt one fundemental
différence between colostrum and milk is the immme body banﬁenbb
It is well knoun that after certain infectious diseases, for example,
typhoid fever in man, there are immune bodies known as anti~bodies
which serve %o protect agsinst re-infection, These badles may be
determined qualltatlvely and quentitatively by biol eglcaj methoda&

.. Colostrum is known to be very rlch_ln all types of immune bodies
found in the blooa'of'the mother, The immune bodies like the

" globulin, seem to pass:unchanged‘frdmathe bloodithrcughﬂﬁhekmammaxy
glands,

They sﬁétéd anaﬁﬁer‘significémﬁ fact that the blood of the
newly born- calf contains neither globulin nor immune bodiess Neither
of these substances ere found in the blood of the calf affer a feeding
of normal milk. If, however, the newly born celf is givgp & feed of
colostrum end then the bloéd serum tested, it is found #dfcoﬁtaiﬁ
both globulln ana immune bodies; fn éthér words, the globulin and
inmune bodies pass from the blood of mhm mother inte the bloed of the
off-gpring unchanged in their passage throygh the mammary gland of
the mother and ‘through the alimenbary tract ‘of the yéﬁng‘ marmnal g

%ccording.ﬁorRagsdéia'shd'Brody (36g'37)5 the,glabulinﬁan&

imune bodies seem to travel together and change‘tegéthérm If the
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globulln is separated from the blaod Serum 1'& is f‘mmd that
practically =11 of the immune bodies remain w:.‘uh the globulln

fraction. - During infectious dise'-ases.wheﬁ the Tmmune bé&y

‘conbent of the blood rises, there is also a rise in globulin,

The conecentration of immune ~bodi€;é dn colostrum is p'roporf;ioﬁai
to the concentratlon of’ giobulin ih *bhe COlOStI‘u.m»

Calves that do not get colostrum are much more subgect to
1nfecﬁn.ous diseases; particularly scours, than calves 'that do -
recelve colostrum, - | .

The immune bodies passing from the mobher to the offspring
by way of eolostyum arve of the pagsive or transitory type: - The
concentration of these bodies in: the‘ blood of the young calf
gredually diminishes; but while these paééively transnitted :"meuﬁgal
bodies: are diminishiﬁg; the Young animal is gradualljr developing its
own active defense or immunizing mechanism, The ?.Jemefii;é of ’ﬁhe_

colostrum, while “Eransi*bory,- ave evidently very imporbent ‘during the

period of life when theé animel is without its own defense mechanism,

Since the dié%inc%ive -feiawra of eolostrum is its l‘é:c"ge giobui‘in
and. fmmune body centen‘b it seems clear tha’o there is only one or,her
substance ‘that cantalns these which could ’eherefore replace colostrum
in part, and that is bilood serumq |

Hansen end Phillips (47) reported thet the ~sé:c*lz,'ru df " the new born
calf conbains small amounts of ,pr;)ﬁeins ﬁznmgnalpgiaaily similar %o
colostrtm fHmmune! proveins, dn increase in seﬁnﬁ ‘ii:‘s:mm‘m:lé*:' probeins

of ‘the young ¢alf resulted from the ingestion of normal milke
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Titemin A and Carotene

The importance of colestrum as a sourece of fat soluble vitamns
hss been recognized in recent years, In 1932, Dann {20). recognized
"ﬁhat young: rabs wére born with a poor. supply of vitamin A, and
\ suggested the .gmlostm;}g might have importance in proviaing an early
.Suppely@, . The colestrum of the cow t{as known to bs 10 to 100. bimes
as vich in.this fat ﬁpiuﬁle vitenin es ordiaazq’j_ milk. |

Several workers (43, 49, 70; 82, 87; 97) found thet in spite
of the :t‘ac‘!:. that the calf is born with a vex'y poar regerve of vitamin
A, it seems able o survive wpon low levels ef this v:n.tamln until it
can eab hay, if it is allowedgto start 1ife by consuming the colostrum,
and building en initial reserve of this facter, . @lthouéh. e.x‘:perimenﬁs
from sev:arralA (laboz;atoxeias‘ indicabted cleéxtly 88 early as 1913 theb
\fi‘l;amin A deficiency would often destwoy the eye before the animal.
died, this subject was given little ,atten‘bigx_z until about 10 years
;ater by those g:onceme& with feeding ecalves, ‘ |
' The indispensible nature of vitamin A in the ration of dsiry -
calves was shown by Jones, Eckles and Palmer (60) ss esrly as 1926,
To ﬁrmride a 'vita;cgin A fres-diet these' workers tréa‘is‘éda Whé:ﬁ:e, widk w:L’rh
hydrogen perdx‘ide and ihen bubbled oxygen through it, Skimmed milk
was freed of v'it'amiﬁ A by bléa.ching it :Ln the sunshine. In summer
the calves were left in the sunshine and. :mE the w:mtex', Vitemin D was
| ;f‘urm shed by cod«llver oll freed of vitamin A, If their diet con-
contalna@. 40 per cent wheat straw, the calf could -grow normally,

Assays with rate showed that 35 per cent of this straw ;pi'ovided the
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rab mth\ adequate vitemin A.  The time for the calves to break

down physically ranged from 2 to 6 months, The many éymptoms

that accompanied this physical decllne included fa::.;!,ure to grov,
- pneumonia, nephritis, scleresis of the liver; and necmsis of the
rumen, and blindness, The dally feeding of 20 ml, of codfllver

oil furnished adequate vitemin A, These results 1nd10ate that $the
calf needs less then 16,000 International Uhits oi‘ mtanuﬂ A per day. .

Keener and ’QO*-_-WOI?k@I’ﬁ (61) reported that Jc,'he minimm carotene

requirement of dalry calves mainbained at an envlronmen'bal ‘bemperature
of 50 to 70 F,; to be approximately 12 microgrems per day per pound

of body we:.gh'b The mmmmn carotene reqmrement for growth and
lwell—belnrr o:f' dairy calves gppears to depend upon environmental
temperature, During severe winter weather the minimum requirement may
be more than bwice as much ‘as during warm weather. This‘ increased
requirement is substentiated by the observed lowering of bloed carctene
and blood vitamin during cold we;'alt.herrf Respirabory and bdwei disturb-
ances are more prevalent during periods of low blood vitamin 4 ﬁhan
when the store of blood vitemin & is more gbundanb, Hié"ﬂopathologicél
studies revealed that calves receiving a carqtene intake o-f less than
29 micrograms per pound of body weight per dsy may not be fully
prétec'ted when subjected %o aversge winfer conditions, It 1s highly
\ probable that -sue‘h histopathological changeg_lexi,s‘rb in calves raised
in regions where roughages of poor quality are fed, and thab these
conditions may affect the prodictive efficiency and reproductiveness

of the dairy cabble of such regions.
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Bechdel, Eckles and Palmer (7) reported the indispensible

nature of vibemin 2 izi the ration of dairy calves; Hart and Guilbert
(49) found thet a vitamin 4 defici’emy developed in catile under range
‘ cond:L%:Lons durlng unusually long seagsons of dry feéding, Guilbert md
" Hart (44) reported thabt 26 to 33 mierograms of carotene from alfalfa
per day per kilogrem of body weight was suffiéiént to prevent or cure
vitemin A deficiency in cattle. Guilbert; Miller, and Hughes (42)
also reported-the minimum cerotene requirement for catile, sheep and
swine to be bebtween 25 and 30 micrograms per day per ‘kiq.o'gram of

body weight, The vibtamin A requirement was found to be six to eight
inicrograxr@s deily per kilogram of body weight, ‘

Moore ~(568‘,;,, 69) found that a carotene intske of sbout 16 micro-

grams per pound of body weight per dey was sufficient to maintain plasma

carotene at O,E.miCrograms per ml, Nycbalopia and papillary edema
wers found té folloit, GonverSe and: Melges (15) concluded thab becanse
of the greater suscepbibillty of calves ’co various. eald a:.lmants during
the firgt three to four months of life, then at older ages, ‘they need
a more generous allowance of vitamin A than do older c_:-ai‘ves;, These
workers concluded that the California sbandard (44) is less than one~.
third of the optimum for ealves between three and 180 c‘lays of age. |
Ward, Bechdel end Guerrant (118, 119) found fohét 11 micrograms of
ecarotene from a carotens conceﬁtﬁate per pognd of body welght pexj‘day,
prevented vitémi_n A deiiciency in Holstéin calvés; This ;;‘equirement
was also supplied by 14 mierograms of carotene from alfaifa hay or by

33 microgrems of earotene from slfalfa molasses silege, It was also
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observed 'bha*‘ ﬁhe t,aro‘oene mquiremeuﬁs of some calves appeared to
be sl:.ghql:y_‘ higher in cold  wesbther than in moderabe weather,

. Jn 1928, the edema that sccompenies vitemin A deficiency was
studied further by Bechdel and co-workers {9)u Reed and co~vorkers
- 4{50) wand that blindness. tha*t developed in heifers fed cotbonseed
.gneal could be prevented by feeding more ha;y",‘ thus increasing the
vitemin A of the diet, Bechdel (10) also found that this blindness
- ¢ould lse prevented by feeding 25 mlo of cod. liver oils
| Tn 19245 both Hart end ¢o-workers (5.0) end Ecklew: (33‘) aoted
that valves wight be born dead or blind.in csses where ishe cow’ han.;
been msinbalned uwpon a dist deficient in vitemin f,

Mead and Hegen '(6’7) in'rearing calves withoul c‘,oé 1iver oil
found vitamin .é deficlencies after sboubt seven months, even ;bheugh
some whole uill was fod unbil the eslves were six months old, ' In
two o soven days their vitemln 2 deficlent calves rgzspon&éd whet
fod cod liver oil,

Moore aﬁd Hallmem {69) observed white épo’b‘b@d ‘{idneys-of calves
fed diets deficient in vitamin #, al:’.ii noted - uhah they resembled
kz.dn@ys; fourid in calves thab wers deprived of colostrtms Moore (68)
by means of the opbhalmoseope, observed = gwelling or edema of the
nerve head leading imto the eye in calves fed a low inteke of carcbéne.
Bs 2 vn.i'qzamm A deficlent dlet he fed skimmed mllk and a grain mizture -
of barley, rolled oats, wheat bran, linseed oil meal; and salt.
Calves 40 to 90 days of . aze fed on this rabion showed éigns.af n:r.ght

blindness in 48 to 73 days. - ‘This could be cured in 5 to 18 deys by*‘
. r2
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fee.ding a ra"bj.onj containing sufficient vitamin %o The plasma
level of vitamin A migh£ drop as low -as Q.13 micrograms per‘»c,‘enm
This was inereesed to 842 microgr.e'tms per cent, b,;,r feeding 12 7o 13
“micrograns of cu;co’cene per pound of body wel ght.

J‘ones an& co-workers (60) sﬁa’ceé ‘that vitemin A is presen’c in
largc amounﬁs in the J.Wer of calves fad mmal rakions but is sbsent
from livers of ealves fed vitemin A deficient diets, Galves .which
were fed 28 micrograms of v:ttamﬁ A deily were wery thrifty _end their
plasma level Was'abo‘ub‘ﬁ,'? m’iycro'g;:r."afas pé:ﬂ cent, | H@lja;tein calves
on pagture showed plasmé levels ‘as high ss 15 ﬁi@fogra;ns per cent,

Guilbert snd Hart (44) éétimat:e fhe needs of .c:;ﬁ;tle,'at shout 29
nmicrograms of vitamin Iz per kilogram»of 1ive wéig’h‘i;,,a Théy» f“ound
carotene dissolved in olive oil injected subcutaneously relieved the
‘éye smptomé in a vitamin 3 dei;‘it:,ient calf, but i'ré. general recovery
. was ;rery slgw; "';(Dﬁhe‘r workers (38, 118) heve given a ‘slightlj lower
requirement of 11 micrograms per bound of live weight, Rarly '
expefriencé with diets very low iz‘i,.vitzamin A indiqé’c,ejs a cali‘ dan
‘bridge the pewiod between colés’o’fu}h -feedi;l,g and ’sh_s ‘gonsumpbion of
hay m.th quite low allowances Qf- vitamin A, ﬁly"ﬁahlberg and Maynard
(17) found no ev:Ldance thaﬁ the adcimmm of @ concen'bré*be frﬂm' G
liver oil to i‘u:c'msh more vl'hamin A snd D wes edventageous when fed
hay of good quality, . Tnske snd Rupel (5’7} ;rgporgaed the sddition
of two per cend of cod livér' oil to a good ration was. of ne adventage
in rearing calves to six mon;thé of age, '

A possible relationship petieen viteming Aand € wes suggested by

¥,
J
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King (63)., He found thab calved fed diebs deficlent in vibemin

4 so that the plasma vealue drops to 0.18 microgrems per cent, also

exhibit a paraliel drop in both the vitamin G of the blood and o

decline in the' excretion of this vitemin, Furthermore, the pap:v.llary
edema described by Moore (68) was prevented by feeding carotene and
injecting v'viﬁamin 0, bub not by eibher procedure aibné{; "In &s much
as the calf is knowm bo =syx»ﬁ:hesize:1‘ri£’a;ni'n‘ G, these interfelatioﬁ~
ships are of considersble importance since a deficiency.of vitamin A
might lead to o ‘deficiencies. Eaton and co-workers (30) reported .
ch the plasma levels of ‘caro’cene and vitemin A in calves from dams
milked prepartum and in calves from dems milked pOStpa;'tumé .. They
found ‘nlc} signific‘an’c, difference in the blood plésma levels of

earotene and vitamin 4 at bi‘rth,' However, for the remginder of

‘the exper:iﬁen'balyperio& on talves one to four weeks of age,; both the

blood plasma carotene and-vitsmin & were signii‘icaﬁﬂy‘ higher in thé

dems milked postpartum, compared to those values for the calves from: "

. dems milked prepartum, Prepartun milking resulss in significantly

lower blood plasma levels of carotene and vibamin A in young calves,
Shephard snd Converse (98) provided good illustrations of the

effect of a deficiency in vitamin A in vetarding the growth of calves,

They concluded .fc')ur to eight ml. of eod liver oil would meet the dalfls

need for vitemin A, When the colostrum is;low in vitemin 2, the

young animsl might profit conslderdbly from some special supplement

fed during the first few days of lifes One worker (&2) thought that

this,; in general, might be a prp‘fitaﬁle practice,
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Galeium and Phosphorus

‘andersong_;r,::ar.!‘.d co-workers {3) eompared“ the blood of normal
‘calves under a mom;h of age with those from onme to "f‘ive m’onﬁhs:.
of age. From their daba ‘the normal Level of phosphorus is 4.5
milfl.l‘:‘i.'gréms‘pe'r ‘éen’c.‘-,« and ealeium, 12.4. Blood serum 'éalcitm,\'is
| g;nparently 11 to 13 mllllgrams iaea’r cent.for the normsl calf from
the data published by Duncan end B ian (25). |

One research ngrker “(:12‘,)'“'.‘_’;'{';&'69'@‘. “bha'f cslcium is .the majér
nineral element in ré'spéch to quéii%i%y". conbained in the bodies and
in the milk of cows. Howéver,, &efibienciés -of phosphorus . smong
rumiﬁants or hér?:;ivorqus aniﬁzals far outnﬁmber deficiencies of

caleium, #As evidence of this situmation, most coudtries have

certein nemés or designations For phosphorus deficienty 'éf':"i}zs’e:aseso '

Pica, Styfasiekte, loin disease; creeps, stiffs, sweeny, peg-leg,
cripples, are some of the terms used to designate a phosphorus

deficiency.
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EXPERIMENTAT, PROCEDURE

_Fegdinw and Management of the Cows

Forty-sevem cows -and heifers due to freshen from 1946 to 1951,
were divj.ded into four groups. Group I was a Holsteln prepartum
mi]_,ked glroup, ané Group 1L wes a l{ols:fbeln_ check, groupy  Group IIY
Wwas a Jersey prepartum milked group, and Group IV vwas a Jefséy chéék
groups ALl cows and heifers in‘ the ‘exp.e‘riment were pu_i;. in a box
- stall in the baﬁh Sefen days Eéfaxe'ﬁhe c¢aloulated freshening dabe
so they wﬁuld become acquéinted with their surroﬁndings aﬁdrcould
be cared for ﬂand be avzilsble for milking and teking éf blood samples,
Beginning with the seventh day befOrthhe calculated freshening date,
bioo’d samplés weve teken from the jugular vein at 6, 30 ag,m,-; every other
day for carotene, x'rit;amin A and c¢alcium and phésphorus determinations,

The preﬁartﬁm milled group was milked twice a day beginning the
ae\ranth dsy before the ealculated freahening ‘date through the fourth
day postpartwn, whlch was the e:-:perim“nﬁm period, The ‘check group
was milked twice da:Lly four days postpartums  The time of milking

was 5.30 aym,; and 5,30 Pels

| A composite colostrum sample was taken from all quarters for
bacteriolegical studjﬁ. To prevent or ’oo avoid sny external
contamination during sampling the udder, teats and tea’r, orlfices Were
washed m.'bb tepid chl lorine solution contan.mng between 100 end 200 ppm
of wailable chlorine. The first few si}reams of milk were discarded
in order to flush out the organlsms in the gtreak canal, 'I,‘ilis proc—

edure was followed irregardless of ‘the smeunt present in the udders




streams were removed frem the btesgt.

w2

In some insbances, no colostrum remained after these first Tew .

The sauple was collected in

a clean, sterile screwceap vial, taken o the lsboratory sad plated

within one. hour,

After the bacterioclogicsl sample was taken, the

cow was milked out dry, nassaging the udder during the milﬂ»:ing

process, Golost z-um samples were also taltent at every milking and

anelyzed for calcium, phosphorus; vitamin & and carolens contents

Hach cow was fed three ‘p‘ounds of the herd concentrate mix at

the time of milking,

was as follows ¢

Bar.ley@ & 6’7‘,&:9 9oyl odeal.
-'Brsxlo'u VROEHO0V0YEOOIRNLE D

Beet Pulp»»ooﬁaoaobdAoa

Soybean m.@aloaaoaodnnoo
Bone maaléiwdqnbvodbéos

vsal'bopnoaoauuoqoyopunng

The concertrate nix for the year_l'%é - 1949

Paimds

383
200
300
100 -
5
1o
100@

The prahain contenu on the sbove ia’sion wes Tound b;;r analysi@

to be 16:6 pér centys

wes as follows

BBrlay£§A¢dbwweﬁa%$h¢su,

Branpewobﬁmaabn§¢bh¢?§6

Besl Phlpynabéooagenouw

Soybean meal,eessesac sy

BDH‘&: mealnénovddonduoou .
Salbqauyoqoenqoqagaerw

The ccncanﬁra%e mix for the :y'ear 1949 « 1950

Pounds - v

285

200

325 .
175 ‘
15
10

- 1000

The probein content of the sbove ration was found by snalysis

‘to be 19.43 per ceénb,
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Tomuwediately abber 'pyrtmﬁi‘bﬂ;bﬁ the cow wes given a warm bren
mash and okl 5”- ‘the wézm-water' $he\ woulé drink,

. Dally resords Were kept of the physical coadz.tmn of tha udders
and amounbs and characbemsﬁlcs of secretion, Photographs we,zne t,aken,
of the ndders of all groups on the seventh day before the datculated
f‘feshening date, day of 'parturit-ion and on “the :E‘durtir da;'pos#paftumg

Colostmm which had been s‘torod ‘f:r:‘ozen wag féd to éalves‘ from
prepar"bum nu‘ilkeci cows for :E'our congecutive dayé, A’e the ﬁc?.‘ of the
i‘ourbh day all the calves vere gradua]ly put on Holstein herd m:u.lk

The da‘ba obtained were- aﬁalyze@ acczordmg to sﬁandard s*batisc’c.lcal
procedures (lOl) o
The Determinstion of Blood Plasma Qarohéne and VJ.‘t&IﬂlYE A

The determinabions of blood plasma, carctene and vitemin B contents
were made by the method reporﬁed by Boyer end co~work~ers‘ (13). They
sﬁgﬁ:e that carstene and other carotenoids iﬁ%eni‘ere in the deberminatlon
of vitamin A by the 'G:ar:t'—bPrice resetion, &nd in the ‘analirsis of ecertain
samples of cat:ble blood, neérly all of the observed color cf'%}he Carz-
Priee reaction inay be due %o .ﬁhe carotens present. Therefor_e, in._
order to d’é’ceﬂnine the vitemin 3 eorrectly, it is neéasa;axty to separate
‘the carotene from "a}:;e vibariin A,

' The Béyer method is -baéeé‘upon %he‘ differént solubllities of )
carotene snd vitemin 2 in 50 to 60 per cent ethdl slechols The
carotene 4s prempitaued .E’rom the alcohol soiuuion by dllut,x.on, whereaﬁ
vitamin B remslns inm solubion,

The tucesss of the experiments with puve vibamin A snd carotene
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aalm:ﬁ.em indfeebed thah the mebhod: offered good pmmh&.li%m
#5 an pid 46 the deteymlasbion of vitemin 4 in blood samples.
contelning high conpentrations of csroleney

~In this mebhod 10 ml, mﬁ‘i’ 95 ;asm aent aﬂhhyl almahﬁl mci Rha®
nl, of petroloeum éther asre sdded to 19,0 ml, of plasma in o 50 |
wly teat Lube fibted with |  Flags or pork sisgg@ém - The 3‘1‘;&@3%
is pesled in with minerel oll snd the tube end gontents sﬁakm'g@zzﬁiy
for ton mivubes, The tubsa awe then pleaced in the velfrigsrator
for gn hour or more Yo oblatn a@pm&@%ﬁﬁ of the leysrss B :M;*sabla
aliquot puridon of %ga-petm:s.m'mmﬁ extrost (L o 10 ml;a-- i
diduted o 10,0 ,mlq with petroléum ether mnd the a@géem estimated,
If necessary, 2200 mle aliquoty imc;laﬁ:ing thet used for oxvolene
asbinetion, ig. fi’ri;ézmwz‘mﬂ. Yo a.75 wls Pyrex st ‘im‘bm C Ty of
%hés‘aiuﬁea;_ sre eonngeted by neans of i YT tube i & waber duction
pump. end ‘he sellveny, venoved under & slowly ineveused veduty ﬁi;ilﬂ
the tubes are being shelen in & :m%,m;y mefner,  Hber a high, vasumm
' is spplded the tibes- are heatod in a Waber bath to o temperinture nob
strsar‘ 70 Be wabil the solvent ig an’as,az@'lyﬁﬁv%gam&em The tesh ube
end contenbs ave ecoled in vabsr, then the vepuwm ip.veleased, and the
' pesidue ﬁssalve&»ﬁmédiaﬁaay in 8;0 ml, of sbaolube aﬁﬁyi gimhﬁ':t;; |
T4 wes aeme%ﬁ#zaa necessary to epply éiigm nost bo faollibaté aolution
mf “the residuye, The darobens iz pméig&%é%ﬂ and: removéed ‘bg o
‘twabions <. Precipitated maboriel, vther then carotene mékes’ 2 sufficient
anouty of precipitate to pmviéga- gooil eféezﬁémaﬁ‘s_‘mm  The elechiol. gopbar b

of the filtwete L5 veduced o sbout 40 per cent Ty the addition of
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distilled v'ratexr,, The filtrate is extracted by adding 13.0 ml.
of petroleum ether and thoroughly shaking for ten mimites, A
more complete separation of the ether layér is obtained by allowing
the mixbture to stend in the refrigerator for a short time. Ten ml,
of the upper lgyer is then transferred to an.Evelyn 'colorimeter tube,
In most cases this lsyer was i’ound to be mainly Xanthophylls,, After
evaluation of the Xanthophylls. correc’c:s.on9 the pe‘breleum ether iz
removed under vacuun as before, the sample dissolved inm 1,0 ml, of
chloroform, end.the vif:amm A, determined by the Carr-Price resction
as ig explained in the determination of milk vitamin A by Boyer, et al,

(14).

The Determination of Blood Plasia Calcium
ﬂ&.ccording %o l}{och‘(éz,,) the _eéiciﬁm is presén’c in blood in the ionic

form in eqﬁiiiﬁriﬂm with esleium prdj&eizxé.%ca end q:ﬁhér._' calc:mm Vslai"ﬁs,
By treé.ﬁrﬁent with high 'c;oﬁs@n‘ﬁx‘a’siaﬁ of ﬁrichlorace‘ztic acid} all of the
__ca,Lclum ig t:onvcrted into a fozm which 1s 59 readily mmzeei that it
: ean be precipitabed quanti'ta’uvely as oxalabe, After s‘ep'araﬁlng and

washing, the labber is treated wl*hh a ‘special a6id péié‘mang‘éﬁwé solu%ion
and the res:.&ual permanganate color measured photoe’lectmcally (24},
The method _’L_..\ carried -ou‘h on bload plasma; It is customary to use
heparinized or citrated 51{306} (15 per Cerﬁ; sodium citra"be} and $o
séparété’che. corpuscles b;jr cen'brifugaﬂion as soon as possible, - Ten
ml, of distilled water vere added to five ml. of plasma in & dry,
large test tube o‘g small flask, and mixed WeilQ ~‘l‘ﬁen five ml, of 20

per cent trichloracebic seid solution was added drop by drop, agitating




durmg; the afdition, miz zed, nhm'ou‘rb,.,y and sllovwed to stand for 30
ma.m:n.tes,., ‘ |

After. stending one half hour, the mixture wes filtered through
a dry filter into & d:r*y vessel, EE'e\x; mly of the .’é’-“e;l raﬁes vas
trensferred to 15 ml, aen"bri.;uge tubes Which WG?F' ‘i‘,how"ou"hly d’feaﬂed s
: sterib_zegi anc?_. pre-rinsed with red:?.s*billed water, The maﬁerial was
-'I:.ramsferreq; inte these bubes whic.b._'hm sn inbernal ﬂj.mxétng'c‘qf- Hhree
to four mw, in ¢ memner that did not elléw the material to run down
the sides of the tube; One ml, of 20 per gent Scad:z.izim at:e‘dwse saﬁ-uﬁion
was add@és To i"ilr>.3.<xy six ta slght c'lrom of the broncresel’ green
i,ndlcatov' axid on«a nl; of i‘ouf per cént ammonium oxala%e solxrbmn mare
addeds ”‘hea oxalabe wes dripped dwee‘cly :i_nffso the fsalut*am in ‘the
ftube =nd then stirred with a very thin &,’Las I’Ody . .ﬂsmme:on i h}'&mmde
was added wmbil the +int was the seme as thab given H,y o, buffer mxﬁv:c‘e
of pH 5.0 with the same indicators. The solubtion wes mixed n‘@.l with
the thin glass rod, and the rod rinsed with a few drops of,'éisitilled
water, | The solution was stoppered and ge‘l' apide ovarnight; The- .
next day the tubes were covered with mbher caps and qen‘brimged‘for
ten minutes ab 2300 -revola‘oi..ans per minube, The supernatent solubion
- Wwes premoved by deeaﬁi::aﬁi Oty Th@ enbire sides of the fubes were weshed
down m.‘ch two ml, of the saburshted GB.GQOA salu*bian eantmnlng 05 per
cent I\THAO;K& 'Phe centr:,:f’ug:;.ne and the aecsm,mg was repeatod in the
same Wayy- The ia"rashing end dar_zaniz:im g was rg,ped“had w.iae moTe; malgng

a total of ‘three Waszh:tasrsq |

The calc:x.um oxalate preclpltabo was d:.ssolved :Ln a drop of‘ 50 per

K
A
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cent HNO3 and exactly ten ml. of the specisl acid (IN/500 KinO;) .
were edded,  After allowing to stand for st Lesst 30 minutes, the
color density was read (d) usihg a gréen Pilter." The 6;10r density
of the N/500- KMnOj, solution (L) is also estimated by means of a
photoelectric colorimeter ﬁth a green ligﬁt filter with & maximum
trensmission at 520 mu.

The plasma calcium is given directly by the equstion
Mg of 08/100 nl, = K (L-d)

where K is a constant depending upen the construction of ‘bhe apparaLus
and the color of the filter and the size of the plasma *sample.

The Determingbion of Blood Plasma Phosphorus

fecording to Dann (18), Fiske and Subbarow stated thab much has
been writben on the danger of loss of phosphate in various ways in the
course of the web ashing process of determining blood plasma phosphorus.
They added that this danger is without the slightest doubt a real one,
ab least in 1";'.he cage of matgrial difficult to digest. Bub when no
such difficulty presents itself (e, g in ashing protein free blaod
filtrates), Dann (18) was convinced that the loss is b:coﬁght ebout by
trying to.dig,est with so 1little sulfuric acid that the tube is nesrly
dry and probably by unnecessary overheating,

’ In the 'dé‘*cermination;of blood ‘phosp.horu's, four volumes of a 10
per cent trichloracetic scid was trensferred;to &n Erlemmeyer flask.
While the fiask was being rotated gently, one volume of‘ plasma was run
ZLIl from a calibrated pipette. The mouth of the flask was closgd with

a clean, dry, rubber stopper and shaken vigorously for a few times and
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then the combents vere filtered. through =n ashléss paper.
Five nl., of the flltratc was measured into & tube graduated at

ten ml, - To this was added one ml, of 2.5 per cent ammonium molybdate

"in 3 N qu.fw-:Lc acid (molybdate II) end finally (after mixing) 0l ml,

of the‘,suifonic acid reagent and diluted to 10 ml, The standard
conbained 5-906 milligrems "of phosphiorus per 100 ml. solution and was
hendled exactly like the plasma being avialyzed, .

The opticeal density reading (L) was made \in about 5 mizmjtes, but
repeated s few minubtes later -i:',’ the color was particu‘larly strong.
The optical density readlng (d) of the standard wes also ‘recorded,.
The resul“bs were oalculated as follows ‘

Mg phosphorus per 100 ml. plasma = 5/d (I)

The Determination of Vitamin A snd Qarotens in Milk

The method used to determine vitamin A and carotene was that
outlined by Boyer, Spitzer; Jensen and Phillips (14).
Thirty ml, of pobessium hydroxide solution was added to 20 wml, of

'milk in a séparatory funnel, After a brief vigorous shaking it was

allowed to. stand for three hours, 4t the end of the three hour periéa
25 ml, of ciiethyl ether was added to the funnel, stoppered 'tightrly_ and
the ébntepts »shaken:vigordusly fer; one minute, After the sepa_'rati@n
of the 1éyers, the lower lgyer was dréwn off into the sec;ond fmme;l.,-
retaining any small emulsified material, The resic:iue of the second
.fumg.l was extracted mth 18 to 20 ml, of ethers Then the materigl
Was;shaken. vigorously'}for one minute., The vapor wes allowed to exospe

through the stop-tock:  After separation, the lower lajer was diséarded.
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SevenﬁyAfive ml, of distilled wﬁﬁer'was added to the first.

. separatory fumel end was inverted once. Then the water was drawn
off after separation, into the material in the second funnel, shaken
vigorously for'one nminubte, sgain after separation the lower layer
was drawn off and discarded. ‘ .

The solution in the Firsty funnei was washed with: 10 ml, of
acidified alcoholic wash solution, the funnel inverted three times
and then the bottom lsyer ‘Was drawn off into the second funnel and
it also was inverted thréa times, The bottom layer was then drained
off and disearded, |

Three nl, of petroleum ether was added to each fﬁnnel‘to reduce
water content, :

The extract of the first funnel was washed twice more with 10 ml.
portions of acidified alcoholic wash solution, the acidified solution
drawn off into the seeond funnély inverted twice and discarded:  After
the third washing with the aeidifled wash solution, the solutiops of
the funnels are combined and ellowed to stand for 15 to 20 mlnuteu 80
the waﬁer can settle out, the last remains of waber removed and the

‘solutions drawn off into a 75 ml. Pyrex test tube.

The ether solvents were removed by akbaching two test tubes o
a vecuum pump by mesns of a Y tubs, The va&ﬁum.Was slowly inereased
with contihusl gentle rotery shakihg of the inclined tubes in a 30 - 40 C.
water bath until it is possible to apply high vecwm without excessive
frothing of the.sample, F;ﬁally, the tubes were heated in é 60 - 70 Ca

bath with continued shaking; just iong enough to remove all solvents,
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. The tubes were cooled in cold water before the vacuum was relea;ed
After the release of the vacuum, the residue was diSSOlved in
_5 ml, of ether and the solution transférred to a sultable volumetrlc
flask, To this, 5.ml. of "concentrated saltvsolution was added and
the solution”maderup té,voiume with'petroleum ether, Ten ml. of
this solution was transferred to an HEvelyn colorimeﬁer‘tube and the
toﬁal'carqﬁenoids were measured usiné,éhe AAO'filﬁerp . The colori@eter
tube ﬁas then stbached to. a vé#uum.pump.ana the solvent evapbraﬂed
as before. The residue was dissolved‘in 1.0 ml, of chlorqform;
A_drop of acetic sphydride was added to femove any trace of water:
Then the tube was placed in the colorimeber with a shiéld such as a
paper towel placed over fhe‘colorimeter-ﬁo protect it‘from the:réégent
nsed, and 2.0 ml; of 20 volumes per cent antimony friéhlori@é-in
chloroform'added from a rapid’ delivery pipetﬁeé .ﬂ:readingfwas nade
inmediately, using a 620 filber, |
The‘calculatigns Were maﬁe as follows ;I 'ﬂs.recpmﬁehdedjgy
Boyer (14)'a constant was used for thé calculations of carotens, The
-constant useQ;was LA@O-% 2855 micrograms of earotene per 10 nl, of
skellysolve B. | |
The blue;colo? produced by the Carr-Price reactién.follows‘Beerls
law and a conétanf,Was.evaluated by stangardiéing'ﬁhe~colorimeﬁér with

pure vitamin A. The conétant used was Igag X 13.2 = micrograms of

vitamin A,per 10 ml of chloroforma For the éaléulabion thé'vitamin n

readlnﬂ was corrected for the CarruPrloe (14) reactlon of carotenoids,

using the correctlon fgctor of 0.14, The calculation then was
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(g ~ 0.14 1‘440) x 13,2 = micrograme of vitamin A per 10,0 mls
of chloroform,. ‘

The Eétérm_i_nétion of Milk Galeium

The milk ealcium Qas determined by a modification of two methads.
(24, 64)e ?}he sample of milk was digested by measuring (tuberculin®
syringe} 0,40 ml, milk iﬁte a numbered Pyrex ﬁubea To this wes added
1.7 ml, of a digestion mixture consisting of 100 mis of sulfuric acid,
200 mly of nitric ecid and A0 ml, of perchiorfic acid and a carborundum
ehip, This was digested slowly on a hot plate 'undér the hood until
| it was a clear; colorless solution, After cooling, about 5 ml, of
waber was added slong with & drop of phenolphthalein, It was then
stirred with a gas shream while slowly adding 10 K, ‘ﬁaOH until a pink
color sppesred, . It was then justqr:—eacidified with 4 N. sulfuric alc.idq,
This completed the digestioﬂ of the éampie 5 which was then dﬂti;ﬁed. to’
10,0 m1, B

Three ml. of this digested sample were pipetted into a 15 ml..
centrifuge tubes 'L‘wo._mlm of buffered oxalate solubion and two drops
of brom cresol green indicatgr wers then added fbllof«red by ’che addition
of acétic acid until’ a blie green color sppeared, stirring with gas
while these additions were being made,  After stending év‘ernighﬁ , it
was centrifuged for five minutes, d;'ained and ‘the precipitate loosened
in a drop of sgerosol, The precipitate ‘was, 'bhep jw;JasI:uazui dowﬁ'wi’oh 4, ml,
of wash éoi@tﬁ.‘bm Tﬁa centrifuge was repe;ateél and als6 .Jlth.ev loosening
and washing of the precipitabe, After centrifuging :E‘of a third time and

draining, the celcium-oxalate precipitate from the milk was dissolved
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in & drop of 50 per cent HNO and exactly 10 ml, of N/500 KM0j
were added, After allowing it to stand for ab least' 30 minutes,
the color dénsi{‘.y’ was read (d) using a green filter. The_cblor:
density of the N/500 KMnOj solution (L) wes also estimated by meens
of a photoelectric colorimeter with a green light filter w:.th
maximum btransmission ab 520 mu., The ealcium was determined directly
by the equation ¢ Mg of calcj.um/lOO nl, = K- (L -~ d) where K is a
constant depending upon the construction of the apparati}s, the color
of the filter and the size of the samples

The Determinebion of Milk Phosphorus

The milk was digested in the same manner as i.ﬁ preparvation for
the de@emination of milk ezlecium. |

One half ml, of the digested milk was measured into a test tube
graduated st 10 ml, Added to this was 1 ml, of 2,5 per cent ammonium
molybdate in 3 § sulfuric acid (molybdate II) and finally (after
mixing) 0.4 mls of the sulfonic acid resgent and diluted to 10 ml,

The sbandard eontained 50,0 ﬁga of phosphorus per 100 ml. of
solution and was handled gsxactly like the milk sample that was snalywed.
The optical density :t;eading (L) was made after ‘the mixbure was
allowed to stand ab least 30 minutes, The optical density reading (d)

of the standard was .'also recorded, The results were calculated as
follows ¢ . . l

Mg.of phosphorus per 100 ml, of milk = 50/5[ {L) or if caleulated

in per cent phosphorus ; Per cent phosphorus in milk = 0,50/d (L).
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DISCUSBION o TETDIVID‘%L COUS AI@I} &R@UP‘:‘;

The detailed daba on the ::.n&imac&um cows in the various mmipa
sre presented in T’&bl(&s ;E, o S{zQI}WII in the Appondin, These bables
conbain data o ﬁi}au smovnt é,f’ e‘:qios‘éwm segreted in pounds pér dey .
the blood pléa,é‘:ma{ééxw%zie, and vitemin 4, the colostrum cerctens end
vitemin & i‘n mierogyams ‘p@r cent, The blood ;glasma ealcium and
phoaphoma are &mr@wﬁﬁd in millighame peor can%, The colemmm
caleluy, aud- ghwmplwmm are oxpresued in per cenb, ,

Coy ;?{gq Cﬁppﬁﬁ@li’ﬁ; Tsble 1), n seven 'yeer old Hoflsf;_lle;’:}a_iﬁ her
. £ifth 1&@&&%:?.@&, was prenilked eight days ond prodiiced 1.4 pcmms the'
ewmh day prepartun to 124 pounds the dey efter fﬁeahamngp Yo 433
,xa@ant.’ta Four tiays pcatpartmd

The “blmd plmma carohens contant bagan ab 1440 miamgr'ma per
t:aam on the severth day propertun shd hed & grafual downwerd Lrend Lo
1215 on the fourth dey ‘pasﬁ;}artm.; The blood plasma vitamin A content
varied from 10,8 to a7, 6"mfecr’ogramé por cent and hed an upwezd trend
,hrcm the ,;e%famh day prepaviun o %.he Povrdh ziay msﬁpwmm

The carstens contient of the colosbrum vevied from 78 to 165 micro-
| grams pex dent with no seb potiern or brond, The ‘viﬁémﬁ,nﬂ&' souteny. of
the calobtwm varied from 112 mic:mgrms per cenb on the eighh day
. ;mpmﬁum “hc: 239 on the i‘aurth dey postpartum, .
 The blodd plaa aa}..fsltm onthe seventh doy prepartum wes 8,7

milligz e pw eanby Eﬁhh ,e:z_.m'h ﬁa;sr W&m@"’mﬂ- 2 heﬂ lmmma o 8,0

willigrems per cent a}ld the ,sacxtmcl dey postpdrtum 1% had ,iwem&' ¥ Tuly

viging to 8.5 on the fowubh day posipartum, The blood plasms phosph orue
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on -the seventh day prepartum contained 6.9 milligrams per cént ené
dropped to 3.1 the fourth day postpertum. _

The ealeium econtent of the colcstriim began ‘at & level of &3.25
per cent on the eighth day prepertum and veached a high of 0,178 per
cent on the lirst day .postpartum, It then began a downward trend
end" reached 0,153 per cent on the 'i;our'hh'day postparbun, Tﬁe phos~—
phorus content of the colostrum began ab 0.114 per cent on the eighth
day prepartum snd reathed 0,140 on the firsl dey preparbum and 9,154
and 0,145 first and seeond days postpartum respectively, On thé
fourth day posdtparbum it had lowered to G,J.ZQ per centy

During ‘the experimental period the udder of Gow No, 9 becems
very congested and sore, snd secreti;m from all guarters comtained
blood at some time during the period, However y by the fourth day
postpartum, all quarbers were sof’c.‘,.' plieble and ﬁpéﬂgy‘ exeept the
left rear quarter whieh still hed some swelling in the lower part.
The right frond ciuaxﬂ.ﬁer‘produced xferyj _liﬁt‘le secretion during the

experimental period. On the fourth dsy postpartum this quarter

secreted aiap’roximai}ely 046 o 0.7 pounds of milk per millciﬁga The—x*e'

. Was a very high bacterisa count all through the experimental period,

Cow No. 15 (A_ppeﬁdix, Table II), a six yea'r; old Holstein, fifth

lacbation, was premiliked eight dsyss She produced 1,0 pound of milk

the sixth day prepartum and 51.2 pounds the fourth day postpartum.
There was a steady inerease in production during the experimental
period,

The blood plasma contained 1750 micrograms per eent of carotens
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’ohe £1£th day prepartum, . snd showed a steady decrease to 14.4()
on the :t"oufth dgy postpartum. The blood plasma vitamin A reaehed
a high the third day prepar‘bum with a value of 17.8 microgx‘éms"per“
cen:t and then there wag & steedy decrease to the fourth day post-

partwn whlch showed a value of 8.3 mcrograms per cent., |

The carotene in the eolostrum showed & value of 110 microgfams
per cent the fifth day p:cepartum and thsn varied consz.derably, reaching
8 value of 90 the second day prepar"tum, from which there was a steady
decrease until a value of 39 ‘was obbained the fourth dey postpgr‘qﬁn,
The vitamin # content of the colostrum varied considerably with no
definite trend, x:eaching a high of 108 nicrograms pér ce;lt the second
day prepartum, Thé fourth day postpartum showed ‘s'. valu’e‘ of 104 micro~
grams per cents The blood plesma conteined 11.7 milligrems per cent
of ecalecium the _fifth day pfepartumg reaching a low of 9+2 the second
day postpartum and increasifig to 10,7 the fourth day postpartum, The
blood plasma showed:a value of 4.8 milligrams per cent of phosphorus
the fifth déy prepartum, :r'.eaching' a low of B\qé the Fourth dsy poste—
partum. 'i‘he trend was upward te the f;rst day -prepaz-*&um end tﬂen it
showed a dec¢line,

. The caleium content in the golostrum varied from a high of 0,193
per cent the sixth day prepartum to a low of 0,062 the third day pre-
partum, There was no definite pattern or 'b;:r;end. ; The phosphorus
content of the colostrum was 0,110 ;ger cent the eighth day pre};;a:o"bwn
and reached & high of 0,180 the third day prepartum and declined to

0.120 on the fourth dey postpartum. The udder was very soft and plisble
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througbout the experimental peried, | f’revious to end immediately
following parturition, there was some swelling Bu"b ne hard}zless,
By the fourth d'a,y postpartum, the udder was perfectly normal,
Large numbers of :m:i.cro orgenisms were found in the colostrum during
this tiwe,

Cow Mo, 5 (Appendix, Table ITI), é, nine yaér 0ld Holstein in
her seventh lactation, was premilked eleven days, She produced 1.0
pounds of milk the eighth day prepartum and showed =z steady increase
up to 7h.4 pounds the third dey postpartum.

The blood plasma carotene showed a downward “Brend“blegiming wi‘th
a value of 1440 miérograms per cent the seventh day prepax'jbm and 710 |
the fourth day postpartum. The blood plasma vibamin A variéd frem a
high of 52\,5 microgramg per cent on the Fifth day prepartum to a low
of 9,2 on the fourth day postpartum,

The ,,i‘bgroteﬂe in the colostrum varied from a high of 234 micro-
grams on the third day prepartum to a low of 63 on the fourth dey
postparbum, The‘ vitamin A content of the colostrum veried from a
high-of 190 miecregrams per cend reached on the fouf‘bh dey prepartum
o a lew of A7 on the gecond day postpartum. .There wes no definite
pattern or trend in the vitamin A conbtent of the colosbrum, | The
blocd caleium and phosphorus were not de'bemiﬁed@

The caleium content of the colostrum showed a steady inersase
from e low of 0,068 per cent the eleventh day prepavitum ug to a i'xigh
of ©,229 the fourth day prepartum snd then fdeclined to 0,144 the fourth

day posﬁpa;c;*bum, The phosphotus content of the eolostrum showed
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éssexﬁb@aﬂg?%hé same’ trend Eagi'm;.ing with a low:of 0,050 per cent |
- the eieveﬂth day prépa‘rn‘:u;:a sand increased to a high of 0:195 on the
fourth day preparbum, then it steaéiily decreased, to 0,125 per cent
“the fourth day posﬁp‘arﬁumb |
This cow wWas SOm‘e‘u;rh-a’c;n slow about secreting her milk ab firstg‘
The lavgest ineréase in emount of milk i‘lew oeeurred the elgh'hh day
prepartum, Her udder was very soft eand plieble throughout the
experimental period,. It was in excellent condition om the fourth
day postpartun. - The number of organisms were relatively few during
the expermental period,. - |
Cow No. 10 (Appendix, Table IV) was a six year @ld Holste:m
in her fifth laetebion, She was premilked seven days and produced
from 1.6 poiunds of colostrim the sevenfbh“&ay*prep‘arﬁm up to 57:5
pounds the fourth day pestpartum,
" There ere no blood (’_JI“ i Tk sanples ;anelyzed from this cow,
Buring the .éxperimental period there was some congestion in the
© left vear querber,’ but by the fourth day postparbum bhie'g&d.er Was
completely free of congestions . There were very few micro orgenisms
found during the experimental period. g o T (
Gow No. 12 {4ppendix, Tible 1) ,Was & six yesr old Holstein,. She
was premllked 16 days in.her £ifth lschation, and produced up to 55.8
pounds of colostrum on: “hhe fourth dey- poswwttmu .
The blood plasma carotene shovred 2 dovmward trend from 360 micio-
gremeé per cenb the £ifth dsy prepartum to 160 the fourth dey postpartum,

The blood piasma vitemin A decreased from 26:0 mierograms per cent the

[
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sevenr,h day prepartim down 1o 8,5 nhe second day- postpartmn and,
then 1ncreasec*i to 12 5 the fourth day postparwm,y
'The ecarctene »con‘cent of‘ the colostium varied from & high"df 98

micmgrsms perlcent the first day *oreparﬁﬁr to a low of 30 ot the'
fdurﬁd.'da}\r‘ postpartmn;. Ths vitamin 4 conmbent of the colos’omm also
varied consa.derably, with =z high of 97 micrograms per cent the fJ.rst
day to a.low of 49 the fourth dey postpartum, |

| The blood plapma caleium ciecreaae& from 12,1 milligrems per’ cent
the ninth day prépar’&um to 6.3 the flrs*b day praparwm end then’

inereased to 18.4 the fourth day pastmar‘cwng The blaod plasma

, phasphorus decrea'sed i‘re_am 4e5 milligrame per cent the Fifth day pre-

pertum to 1,5 the second dey postpértun snd then increased to 2,2 the
fourth déy postpartum, o | |

The c;aléimn éonten‘& of the ‘colostmﬁn varied from a l@w"o;ﬁ 0 161
per cent thé tenth day prepartun to a high of 0.192 per cent the fo.:zu:fh
day preparbtum and showed a downward ti’encl from the second day post-
partum, - The phosphorus content of‘* the 'colgstrmn ‘sra:c'ieii‘ from a high
of 0.188 per cent: the first day prepartum and the first &ay postpartum
to a low of 0,128 the fourth day postpartum, .

The udae@ contained some congestion during the experlmental perlod
and on the fourth day postpar‘c.um the udder sbill was swollen aid seme
hardness was( appavrent. V@ry few oz*gamsms were i‘m nd cazr:.ng this
time., | R

Gov Now 35 (dppendik, Table VI), a four year old Iolsneln, Was

premilked sixteen days in her third lactation, -‘She produced from 0,9
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pounds the tenth day prepartum to 67.4 pounds the fourth day post-
partum, |

The blood plasma carotene content véried'from a high of 280 micro-
grams per cent the seventh day to a low of 180 on the first dsy pre-
partum. The blood plasma vitamin A variéd from .a high of 20.0 micro-
grams per cent the seventh day prepartum to a low of 11,0 reached the
third and fifth day prepartum respectively, and the same amount on the
second day postpartum.

The caroteﬁe content of the colostrum showed a decrease from 41
micrograms per cent the first day to 25 the fourth day postpartum.
The vitamin A content of the colostrum also showed a decrease fr@m
47 micrograms per cent the first day to 28 the fourth dsy postpartum.‘

The blood plasma calcium varied from a high of 14.6 milligréms
per cent on the third day prepartum to a low of 9,7 which was reached
the first day prepartum. The blood plasma phosphorus varied from a
high of 4.9 milligrams per cent on the seventh da& prepa;tum to a low
of 1.5 reached the fourth day postpartum.

The'célcium content of the colostrum varied considerably decreasing
from a high of 0.217 on the eighth day prepartum to a low of 0,180
per cent on the first day postpartum. The phosphorus content of the-
colostrum also varied considersbly with a low of 0,090 per cent oﬁ.the
fourth day postpartum to a high of 0.200 on tﬁe eighth day prepartum.

The udder became swollen as she secreted her.milk but by the
fourth day postpartum it was very soft and pliable again.

Cow No. 54 (Appendix, Table VII), a three year old Holstein in
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her third lactation, premilked five days; produced from L.5 pounds
of celostrum the £ifth day prepartum which increased to 55.4 pounds
on the fourth dey postpartum.

The blood plasma carotene varied from a high of 255 mierograms
per cent the third day prepartum to 195 the fii:st deay prepartum w_;‘i#hh
no set pabbern or trend. The blood plesme vitamin i decreased from
20',:0 inierégraﬁl.sé‘vper éen‘a on the £ifth dgy prepsrtun to 7.0 the _«sécond
day postpartums '

The carotene content of the colostrum showed sn wpward trend to

137 mierograms per cent the first day postpartum and then ﬁ decrease

.'to 27 the fourth dey postpertum, The vitamin A content of the  colostrum

increased to 104 micrograms per cent the second day prépartﬁm- then after
a decrease, jumped "bo 185 the first day»;' postpartun,. .énd then decreased
o 46 on the fourth day po;la'hpar{mm. -

' The blood plssma caleim decreased from 12.1 milligrems per cent
the £ifth day prepartum to ‘l-,;=9 the second day postpartum, - The blo.od
plasma phosphorus increase&ifr'om 4.0 mi’lligrams per cent bhe fifth day
prep‘a:c*tuﬁ to 5.1 on the first day prepartum snd then dropped to 2.4
the seeond day postpartum,

The caleium content of the colostrum increased to 0,220 per cent
the third day prepartum, and then began a downward trend the second day
postpartum, showing,a slight increase to 05160 per cent the fourth day
postpartum, - The phoapﬁorus content of the colostrum iticreased to a
high of 0,190 per cent the third day preparbum and théh began a down-

ward trend the first day prepartum snd showed a value of 0.105 per cent
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the fourth dey postpartum,

The udder became quite congested during the agperlmenﬁal period
but was somewhat relieved by the fourﬁh.day postpartum,

Gow HNo, 3_@ (Appenda.x, Teble VIII), a five year old ﬁolstein,
third lactation; premii!iced six days, produced from 5.4 pounds of
colostrum the sixth da& prepartum up o 39.8 pounds the fourth day
postpartum, | |

There were no blood.or wilk gamples analyzéd-from this cow;

The udder was considered normal throughout this period, The
fourth day postpartum, the udder was found to be very soft and )
pliable with no signs of COﬁgestiong 'iargé nunbers of‘organiéms
were found ia the colostrum during this time, |

Gow No. 71 (Appendix, Teble IX), a two year old Holstein, first
lactation; premilked two days, produced from 14.0 pounds of.colostfum
the  second day prepartum up to 42,0 pounds thé fourth day postparium.

There were no blood. or milk SaMple analyzed from thig cow.

The udder wes very congested at the beglnnlng of the experlmontal
perlod | waever, bj the fourth day postpartum, 1t was greatly
relieved, Thers were a large mumber of organlsms found in- the colos-
trum from this COW,, _ .

| Qggy@gg}ézy(gppenaix, Tablé X};‘a,two year old Holstein i# her
first lactahion,‘Was premilked fiveldaysnz She produced 5.4 pounds of
colostrum the £ifth day prepartum whlch 1ncreaseé up to 45 1 pounds

the third deay postparbum.
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The blood ﬁlasma carotene varied from 420 micrograms per
cent the Fifth day prepartum to 270 the seq‘o‘nd:‘déy prepartum, The
blood plasmé vitamin & decreased from 22,0 micrograms per cent the
fifth day pr@partum to 540 the fourth day postpartum,

The carotene content 6f the colostrum decreased from 281 micro--
gramg per cent the i‘ourth day prepartum to 26 the fourth da;y post-
partum:  The vitemin A, content of the colostrum decreased from 334
micrograms per contfbhe fourth day prepartum to 31 the fourth day
postpartun, | o | | \

The blood 7‘151asma content varied from a high of 11,6 milligrems

' per cent on the third day prepartum to a low of 6.8 on the’ Second

day pes’cpartmn., The blood plasma phosphorus varied from 5,1 the
second day' to: 2¢4 milligrems per cent the fourbh day postpartum;

The caleiim conﬁeﬁ’t‘; of the colostrum deéreased from O;,Q;'z?‘ per
cent the £ifth dsy prepartum to 0,241 per cent the fourth dgy post-
p'artum; -The phosphorus content decreased from- QuRl2 the ’:f’i'f.'th day
prepartum to 0.143 per cent the second dey preparmzm and then
1ncreased to 0.186 the . fourth day postpartum. 4

The udder was very dofigested and blood wes found in the colostrum
during the experimental period. :'However,-‘- by the fourth day ﬁostpar’m’nﬁ
the milk appeared no‘mal and the éongésﬁién was grestly relieveds ‘

Cow Noo 47 (Appendix,‘ Table XI), a; three year old Holéteing
premilked six deys in her third lactabiom, She produced from 3.7
pounds of colostrum the sixth day prépartum, which increased to 6249

pounds the fourth day posbpartum,
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The ealaoa?u ﬂi&ms gprobens dedreased From :;’63 ¥he L10%8 é;sg}‘ |
proper Ly ﬁc 196 microgvens por denb 'b%m Fourbh day gasﬁpw‘tum ‘
The blood plassy vibamin 4 ttam nok d@ﬁmﬁmﬁ ' ”

The '&ﬁmi‘;@m ean‘i,am of the eﬂlacs%m*ﬁ &mrnma;ﬁ fmm 186
witrograns per cent the sixth dey prépartux to 31 the fourth day
@cm%:par%mq The vitumin & content of the t:w;ls‘awﬁnx”wéx@z&"fém

| ;% micsmgr 5 per tent tho $556h a{aﬁr preapertum S 140 the iwtp
dey pmyaarmn end then, dcamaaseec% te 60 the ,muszaiz 1 day zznstp;ﬁﬁu,m '

The ‘i.lm& ;nlmﬁm oulodun degroased :i’:mm l:i}nig mm;gram pow
aent the TR00h day proparium to 8,7 the ,ﬁfscﬁm dayy and blen
-:'ximfeas@d Hp W7 the fourth doy postpariin, | 'i?he Wlond zmlaém '
phba@ham& ﬁmrc&ma from 3.8 milligrens per &ém; %o 2,1 the maam
-’rlézy imﬁupa:"’"tm and then Inereased Yo 2.7 on the fourth day mmpnﬂumg,

_if\a'hﬁ salolum. gonbent of the dolodbmm dacregsed Lrom D200 per |
aeh the Shird dey prepertun fo 0;083 the thivd duy postperbm and
then Inersased fo 0,128 She Fourth dey gxmsi“m;:tvmy The xzhavsnhams-
m@mmq of the mlwtm vablod frow 0,078 per aéﬁ“ ﬁm slxth gy
bropariu vy to 0,121 the second day prepa@mm end ‘$hety decrossed
to Q,09L per eent the fourth day W#‘éymﬁms "

The adder beesms vary congested it e vight front. quarter
having a %zm’él maaﬁsr 53};:&“?& gt the ‘k,ep mf %l*zéa Yook, By 'bh@'fﬁm‘iﬁh
day pﬁsﬁpmﬁm&n, all quarbare vers novmal fammab the rﬁ,z;h% Fronk,

I sbiln *xetarrmu The Hapd spot whilod was cmmrhem «sm}.lem“ ,

Ea Ho. 304 (Eﬁpﬁﬂ&ﬁ%p Foble KI1), & bw yesp vm 3;’915*@%4,51 e

her fireb levtabion wss pzmmlk@:i st deye. She Ismaﬁm@é up b 32.4
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el
pounds’ of colostrua on the fourth dey po"‘*ﬂ" artum,

The blood plasmpa & "=0Lanc incressed from 130 mierograns pey
cent up te 195 on the first dey prepavtum, snd then decreaged again
to 145 the fourth day postpertum., The blood plasme vitenin &
decreaged] f's.‘om a ha.g,ﬂ of 30:Q mierograms per cenbt the seventh cl.-ay
. prepseybum So a low of 16,0 cas dey prepur Lo and then inuraa&ed to |
18,0 on ‘the fourth dgy pe tpartvm.

The carobene content of the calosﬁmn éae;-easeﬁ f:éom; 200 miero-
grams percent the fifth dey prepartum to 22 the fourth' day postpartum,
" The vitamin A content of the colostium veried from 155 wicrogrars
per cent the third day ‘prépar‘tum o 23 the fourth dey postﬁartu;ﬁv,

Thé tlood plasma caleium varied from a high of 131,»1" mnlhgrsms
‘per cent the £ifth ';ﬁ‘ay: prepartum to & lm;r of 8,6 the second day post-
partum, Ths blood plasma phosphérus conbent x}aried from a high of
6.0 to o low of .5:2 milligrems per dent _’Qhe -'blﬁl*d day"'prepartzm; There
was no definite fxl'ené in these. two constit‘uen“us'.‘

- The celeiun conﬁeﬁt of the colqsti?;ﬂn varied from G,198 per ceﬁt
the £ifth day prep‘artim to 8 low of ‘Oﬁ.ﬁ‘}j ﬁex* cernt o the second and
third deys postpartums The phosphorys content éf the. c@io@trﬁm
decreased from 0.150 per cent the fi fth day prepartum to O, 1{2‘7 per
cent the i’ﬁ rat day poS‘cpdrnmn, and then incfeased to 0120 per cend
on the fourth day postpartum, |

"-.['heu&@érl was very congested thmxighﬁhﬁ the period, B‘J‘ the
fourth day ;-po.sx‘;pahe{mm the congeétiozi had been relieved somewhab, but

was still very congested, The bacteria count ranged from a low of
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. lesé thgn 3000 pef ml, to 70,500 pef ml, dﬁﬁng the experimental
period, | | a - ‘
| Cow Nos 32 (Appendlx,s Table XIII) » & Beven year old Holstem in
her s:.xth lactation, premlked four days produced up to 55.2 pounds
ozf' colostrum on the fourth &ay postpartunm,

. The bloo.d plasma carotene varied .from a high of 360 micrograms
the first day prepartom tq a low of 270 the second day postpartum,
The blood plasme vitamin 3 decreérsed from 11.0 the third day prepartum
to 2.0 mierograms per cent the second day pos’cpemtuzﬁ and then incressed
to 10.0 micrograms per cent by the fourth day postpartum, _ The vitemin
A eonten’é, of the colostrum varied from a 161« of 52 miar'ogriams‘ per cent
the third day prepartum .130 a high of 124 .’she first day postpartum,
There was ne sejj trend in this constitlgen‘b., .

The blood plasmé calcivm incressed from a low of 7.6 mimgréms
per cent the firet day preparﬁmn to 9.,&3 the fourth day postparéuma
The blood plasme phosphorus varied fr'om a low of 3, 5 the first day
prepartum to a high of 4.9 m._lllgrams on the second day postpartum,

The caleium content of t‘.he colostrum varied from a high of
03-,18'7 per cent the fol;rth day prepartum to a low ef'o.:m the first
day postpartuins "The phosphorus. content showed an i~ncrea§e from
0,125 the fourth day ‘prepartwn o 0,144 per cent the First day post-
pertum.  The 'anal;v‘sis of these two constituenﬁs‘ vas . ‘nob made for the
last three days because the qonﬁainers b:qrolce; loos;i.ng- the samplesy

‘I‘hé udder_n)‘as very congested durin% this period énti the eolbjst:mm

contained blood. , By the fourth dsy pestpartum the front quarters’
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were free of congestion bub the rear quarters were ystr‘f_ll somewheb
congested. A bloody colostrum waé still being obtained from the
rear quarhers, The baa’se)r;i_a sount z,eanggd from a high of more than
300,000, to & low of 29,000 ml, |

Low NO& 54 (Appendlx, Table. XIV) - fmm yeer old Halstelu,,
foux-th lactat:.on, premilied three days produced up %o 56,3 pounds
of colostrum the fourth day postpartum,

The blood };lasma carotens varied from a high of 220 miérograms
per cent the first dey ére}@ar‘tm.to a low ef 190 the four’th day post-
parbum. The blecd f;lasrf'a vitamin A decre ased from 18, O mlcrogram.a
per cent the ‘t'hiw"d da:,r prepartum to 3.0 the second day pos‘qpamtmu and
then increased 4o 11.0 the fourth dsy postpartum

The carotene content. of the eologbrum varied from a high oi‘

113 mcrogmms ppr cent the second day pcsﬁpartum to a 3QW of 51 the
fourth dey yostpartump The vitamin A conbent of the colootr}m also
varied from a high of 147 the secend day postpartum to er_‘ low cf 72
wicrograms per cent on ‘the fourth dey postpsr ’c.um‘. |

The bload 'plaltsma caleivm increased.from 9.5 millié;mms rlpeﬂ: égsn*b
the third clay ,prep%%tum to 10.9 the fourth day postpartim. . The blood
plasma phosphorus level vax»}.ed from o high of 5.9 the second day to a
dlow of 5¢2 milligrems per cent the f‘our‘!'h day postpartum,

The caleium content of the colostrum decreased from O,,295 per
cent the second day prepartum to 0,115 per cent the fourth ‘&‘a;r past-
partum, The pl;o;-;phoms content of thé cologtrum deereased from 0,204

the first day prepsrtum to 0,094 per cent fthe fourth day postpartum.
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The udder was very congested as perturition time spproseched,
By the fourth day posﬁ:ar*sﬁm 8kl guarters were free of congestion
except the 1<§ft regr vhich still had a swéllen spot, Milk which
. was .appareni’;ly'nom.al wag :seérétedg_,; The bacteria couwit varied
from a low of less than 3900 per mls to more than 300,008 dum ng
the experimental period, |

Sow Nos 35 ;{',;&ppenﬁﬁ.icj Table X¥), = Holsbteln eow six years of
ege in her fourth lactation, was premilked six days., She produced
up ko '?4’;,,,‘6‘ pounds of c:ologtrum on %he*' fourth déy posﬁpwﬁwu

The blood 1 Lisma carotene deereased from 530 mcmg'rams pex
cent the niri'.‘ah‘dayz‘ prepertim to 390 the fourth day postpavtum. The
blood plasme vitemin & ¥eried from & low of 15.0 the first ddy pre
partum o a hlgh of 20,0 mierograms per ¢ent the second dsy noaﬁ~
partom wrtsh 70, definite ‘&rmd

The 'caa:‘otene- co‘nten‘b of the coloé'bxmﬁ"decreased from ‘bhe £if%h
day prepavrbum m.yh a vulue of 290 te 28 meragrsms per ceu the fourth
day postpa:tam., The vii am.ri A combendt of *bhe coloshrum decreased from
-148-the fifﬁh dey preparium tb 47 microgreams per cént *blhel fourth day |
postparium, B e e

The blood plasma dalciﬁm‘vax.‘ied from a high off 9.8 milligrams .pef
cont the ‘bhlrd dey pmparﬁm to a low of 7ad the 1ix4h*~“"~“day preparhum.
The blood ylaﬁma ;_;hosph nereased wp b0 .M@ mllhvx*ama per dent .
the third day prepartum and theh dropped to 1.9 the first day praparisum,
then increased %0 4,0 t*he.» fourth day 'pms‘a‘;pvaﬁt*m;

The celeium. conbent of the ccl adtrum increased up to 04272 pev' cent
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the. third dsy prepartum and then decreased to 0,152 the fourth day
postpartum,  The phosphorus conbent of the colostrum ,inere‘a_sed
ﬁp to O. i'?l per cent the third day prepartum and then decreased
to 0,119 the fourth day postpartum,

. The bacteria count was very high at all times during the
experimental period, the count ranging from 36,000 to more than
300,000 per ml; _

The udder. becsame very congested the first dey after parturition,
‘r;ut by the fourth day postpartum the congestion had been relieved
congiderably,

Cow No. 134 (Appenmdiz, Table XVi), a two year old Helstein in her
first lactabion, was premilked ten deys, She produced uﬁ to 40,2
pounds of colostrum on the fourth day posti)ar‘wm, '
| The blood plasmea carotene varied from a high of 590 micrograms

per cent the ninth day prepartum to a low of 300 the firat dey pire-
partum with no set trend, The blood plasma vitemin A decree:sed from

36,0 ’uk;e ninth day prepsrtum o 10,0 micrograus per cen® *tf;he second
day postpartum end then increased to 13,0 the fourth day postpartum,

| The carotene. content of the colostrum varied from a high of’

178 micrograms per cent the ninth day prepartum to & low of 28
the first day ,ﬁrepax"bum, with no set. pabtern or trend, | The vitemin

A ¢ontent of the colostrum decreased from 200 micpograms per cent the
ninth day preparbum to 32 the third day postpartum, Y

The blood plasma éalcimn decreased from 10,7 milligrams per cent

the seventh day prepartum to 7,8 the second dey postpartum snd then
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increased to 9.7 the fourth day postpartum. . The blood plasma |
'phosphorus ranged from -a high of 'A.QQ the third da;z; prepartum to
a low of 1.9 microgram pér cent the first day pxjez:;garbum, —

The caleium content of the colostrum decressed From 0,250 per
gent the ninth dsy prepartum to D,lBO ‘the fifth dey prepartum and
then increased to 15 0 the first dgy postpartwn and then degreased
to 0,140 per cént sgain the fourth deay postpartum, The phosphorus
content of the colostrum varied from a high of 0,200‘ the' ninth dey
prepartmn to a low of Qy 100 per ¢ent the fifth day prepartum with
no definite trend, ’

The udder became very congested as parturition time al-:rproached,
but by the fourth dey pos’cparﬁum the udder was practically fréé from
congestion, The bacberis count was less than 3000 per mls throughout
the experlmen’sal perlod.,

Gow No, 14 (#ppendix, Table XVII), & nine yesr old Holstein in
her Hsixth lacfbéﬁion, was premilked fivé days. 8he producéci up to
70,2 pounds of colostrum the second day postpartum, decreasing to
57,6 pt;umis on the fourth day pestpartum, ‘

ff}ﬁe bldod plasma carotene decreased from 590 the Fifth day pre-
partun to 375 microgrems pér cent :{ihe,fourhh day Postpartuma, . The
blood plasma .v:'Ltsmin A decressed from 23,0 the £i9th day pfeparbum to
a low of 8,0 the s'ecqnci day postpartuim, then: increased to 9.0 nicro~
grams per cent the four’ch day postpartum,

The car@i:-ene content of the colostrum vard ed ffom a high of

190 micrograms per cent the fourth day prepartum to & low of 24 ‘bhe
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first day p‘repartum-,g"then. indressed to 53 the second day and
decreased to 41 micrograms per eent the third day poéﬁpartmnf
The v:l.tarmn A content of the colestrum deeressed from 143 ’Ghah
fourth day prepartum te 52 micrograis per cent the égac'ond day
prepartum, t.};en increased to 70 the first day prepaz"ﬁﬁm and agaiﬁ
decreased to a low of 34 microgrems per cent the third dey post-
partun, _

The blood plasms calcium decreased from a high of 9.9 milli-
greams per cent the fﬁﬁh day prepartum tc g low of 9,0 ’che first
day prepartum. The bloed plasma phosphorus deéressed to a low of
1.3 the secoﬁd day preparbtum -then inervessed to 2,8 miiilﬁ;grams per
cent, the fourth day postpartum,

The c:alciﬁ@ content of the colostium c’lec:reasecl"frer‘a ,9;2;30 per
cent the fourth day prepertum to a low of 0,130 the third dey post-
parbumy ﬁh@ﬁvincreas‘ed to 0,160 per ae‘ﬁ the ‘fmurth day postpartum,
The phosphorus conbent of the colostrum &eara‘ase'd_fféni 06200 ‘per
cent the third dsy prepartum to a low of 'Q;G;.QSO the third day post-
partom, then increased 'i&c 04120 per cent ‘the fourth day postpartum,

There was some congestion as parturition neared, bzt b},‘f‘ the
fourth day postpartum the .uc'lder; was comﬁ:lé%ely firee of rcongeétion and
was very soft and piiablé;u Sbe retained her placenta which had to
be removed the second é'a;s,*. after paﬁ:‘_driﬁion? The baeteris count
redged from a low of 23,000 to éﬁ"'hig]:.i.o:'f’ 672’,@00’ per ml,

Gow No. 91 {Appendix, Table AVIII), & three yesr old Holsbtein .

in her second lactetion, was premilked five dsys. She produced up
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vo 46,7 pounds of milk the fourth dey postpartim

The blood plasma carotene decreased from 300 micrograms per
cenﬁ the fifth day pr_epartm to 230 the fourth day postpartum, The
blood plesms vitamin % varied from a high of 20,0 mierograms per cent
the :E:hix;«:‘i day prepartum to allow of 12,0 the second dey poshpartum,
then i% inereased to 16.0 micrograms per cent the fourth day post-
parbum, |

The blood plasme csleiun varied from a low of 10 milligrems per
. cent Yhe third dsy preparbtum to 11,3 the fourth dsy postpartum, The
blood plasma ?h'qsphorus varied from a low of 3,2 milligrems per cent
| the £fifth day prepartum to a high 'oi' 3,9 the second dsy postparbum,
The variation in amounts of these blood gonstituents was not um’.fc:‘;r-.m‘1

The' ealeium content of the colostyim varied from a high of 0,190
per: oen’o the fourth dey preperfum to a low of 0,160 the second day
postpartum, snd then incressed to @170 the third dw postpartune The |
phospho'rus content of the coldstrum inereased from 0.140 per cent the
fourth day to 0,160 per cent the first day prepartum, then it decreased
to 0.150 per cent the first day postpartum, This value wes mainbained
Por the belmnee of fhe postperbum peried.

Thers was no congestion of the ndder ad;: gny bime during this
experimentsl periods The bacteria count varied frem a low of 3000
to 2 high of 21,000 per ml. -

Gow Ho: 60 {Appendix, Teble XIX) 5 @ four year old Holsteln in her
third leetation; was premilked six deyss She increased up to Ghed

pounds of colostrum on the fourth day postpartum,
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The blood plasme carobens decressed. from 425 mierograns pér cent tﬁe
£ifth dey to 410 -the third dey prepartums Then it inereased to 425
the second. day pastpﬁrﬁuma ' The blood plasma vitanin A increased from
20.0 micrograms per cent the fifth day %o 23,0 the third c?.ay prepartum,
then it deorsased to 20,0 the i‘éurthi,day postpartom,

The carotene content of the colostrum i:ricreasedfo 15/, the
firpgt day prepartim, then decreased to 81 microgrsms per cent the
fourth day postpartums. The vitemin & content of the colostrum
increased to 97 microgramg per cent the first dey prepartum and fhen
varied in smount wnbil the foursh day postpartum, at which time it was
52 micrograms per cenby

Thé blood plasma csaleium ineressed to .'U.,ﬁ'. milligrams per cent the
fourth day postpartumq\ The bleod plasma phosphorus veried from
a high of 4,0 milligrems per cent the Fifth day prepariam o a lov of
1.9 the second dsgy posipartum. Thers was a very slight ineresse o
2.0 milli.gr;éﬁs per cent the fourth day postpartum. |

The ecaleium content of the colostrum showed an upivard rend to
0.200 per cent the second day preparbum =nd then deereased o 0,130
the third déy postpartim:  The phosphorus conbent of the eclogbrum
inereased up to 0.160 per cent the fourth day :pré_;aammg mainbaining
this vslue until the -fi:':"S"i} day bostpa;:tum #nd then decreased to 0,120
the fourth day.

| ‘*-iv‘he' udder became somevhat congeshed after parhmitipm On the

fourth dey postpartum very little ',ééngestion rereined in the udder

The bacteria count veried from a low of 3000 to & high oi‘_lS,SOO per
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ml, durihg ‘the expeﬁﬂmenﬁal-perib&w

Cow No. 41 (#ppendix, Teble XX}, ‘a four year old Holstein in
her'third lactation, Waglused gs & check CoW, She pfoduced up to’
46,5 pounds of colostrum the fourth day postpartum. .

.There yere no blood of milk anglyses made on this cow,

The udder was very hard and full end congested during the post-
partum period; On the fourth day postpartum it was only slightly‘
relieved.

Gow No. 5 (Appendix, Table XXI), a nine year old Holstein in her
seventh lactabion was used as a check cow, She . produced u@ to 56,0
pounds of colostrum on the fourth dsy prepartum.

There were no blood or milk anglyses mede from this cow,

The udder wés very congested d?ring the péstparﬁum'pefied;

Cow No. 67 (Apﬁendix, Table XKIi),'a;{hree year old Holstein in
her second lactation; wes useé as ‘@ check cow. She produced 26. pounds
of colostrum the first day postﬁarﬁum and inCreaSed.to'44§9 pounds the
fourth day, '

" The blood plasma carotene decreaséﬂ frem 360 micrngrams‘pér cent
the third dey prepartum to 170 the first day prepartum, ‘and then
increased to 320 the fourth day postpertum, ‘The blood plasma vitamin
A veried from a low of 16.0 micrograms per cent the first day prepartum
to a high of 26,0 the seconq da& postparﬁumf

The carotene content of the colostrum &ecrea;eﬁ from 20/ micro-
grams per cent the first day postpartum to 44 the fourth dey postpartum.

The vitemin A content of the colostrum also decreased from 125 the
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.first day bo 27 wicrograms per cent the fourth day posﬁpartum,.-

The blood plasnis; coleium decreased from 13,3 millig’ramé
per cent the third day to J.'O.é the first dey prepartum, and then
increased to 13,6 the fourth day pc;stpartum., The blood plasma
phosphorus dccreased from 4.1 milligrams per cent the third day .

. prepartum to 3.4 the fourth day postpartum,

" The calcium con’oent of the coloﬁtrwn varied from a high.,c;f 0,149
per cenb the first day to a low of 0,127 the third dey postpertum,
The phosphorus content of the cologtrum decreased from 0,165 the
first day to 0.13 per cent the fourth dey postpartum.

"Qhe_re was very litvble congestion in the udder at any ﬁime and by
the fourth day postpar‘bmn the uéidex' vas comple'hely free of congestion
and was very soft and pllable, The bacteria count decreased from a
high of 65,000 the first day postpa:}c‘c.wn‘ to l_egs than 3000 the following
day, ﬁhén remained low during the ré&maind‘er' of the experimentai ‘per%'.‘od;

Cou Now }_Q_é {Appendix; Teble XI'XIII) L) two year old Ho,llsltein in |
her first lacbation, was used as a check cow and -'pifc:i.'ducecfi; up o 28,0
pounds of colostrum the :{'cnrﬁl;x day postpartum, . |

“The blood plaéma carotene increased up o 255 micrograms per cent
by the fourth day postpartum, : "L'-he: blood plasma Vitémirg A varied from
a 'low- of 14.7 the second day 1‘30‘ 24,,.'? micrograms per cent the fourth
day postpartum, | i o

The earotene content of the colostrum decreased from 111.0 micro-
grams per cent the first day %o 40.0 the fourth day postpartum, The

vitemin A content of the golostrum decreased from 178 micrograms per
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cent the first da;v to '/;3 the fourth deay pos’q;gartvm,_

The blosd plasma calcium ineressed from 8.%4 milligi-amu per
gent the first day prepartum . to 9.0 the fourth day postpartum,.

The Wlood plasma phosphems varied from a lew of 3. 5 ml?icroms per
cent the second day tc.\ a high of §,7 per cent the fourth day post-
partum,

The calecium content of ;ohe colostrum decreased from 0,184 per
cenb ﬁhen i’i-rsﬁ day to 0,139 the second cfay p'ostpartum-, and ‘then
inereased to 0,152 the fourth day postpartum, The pheislﬁh@:ms
content of the colostrum de;reagsed from 0,148 per cent the first
day to 0.128 the second day and bhen incressed to 0,136 the fourth

day posﬁpartxﬁn&

The udder was very -congested at the time of parturiﬁhigm On
the fourth day postpartum some cqngésticn remained but it was greatly
reduced, The bacheria count on this cow'rangéd from a ;!,cw‘ qf 3000‘
te @ high of 5000 per mls | . |

Gow Nos Q;Qﬁ'{ﬂppendi}:, Table ¥¥IV), a two year old Holstein in
her first lactabion, was & check cow, She produced up to 2740 pounds
of cologtrum on the fourth dey postpariums

The blood plasma carchene increased from 190 micrograms per cent
the second day to l?‘SIi‘.he fourth day postparium, Si_fh.e_ blood: plasma
vitamin A ixgc;:’ease_dﬂfrc'm 13.1 mierogvams per éeﬁb' the first day post-
partum to 16.5 the four*t‘h day postparbum,

The ca:f;o*aene:'co’r,ﬁsem: of the colostrum decressed from 125 micro-

grans peér cent. the first day to 32 the fourth dsy postpartum, The
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‘vitemin A content of the colostrum decreased from 201 mierograns

per cent the first day to 30 the fourth day postpartum.

The bleod plasma caleium increased from 8.0 milligrams per
cent the second day to 8:;8 the £6ur'=l$h day postparpmaa_ The blood
plasma phosphorus decreased from 5,2 milligrems per cent the second |
day to 4.8 the fourth day poétparﬁum,,_,

.',L‘he caleium content of ‘tﬂe colostrum deereased from 0,130 per
cent the first day to 0,119 the third day postpartun, ‘ The phos~
phorus content of the eolostrum decreased From 0,130 the first day
to 0,109 per eent the fourth day pés‘apar’hum,»,

The udder was very congested during this period, but had been
relieved somewhat by the fourth-dsy postpart{zm.- It wes discovered
that the left front quérter was ‘bl:i__né"l:p- ‘The badteria eom;t ranged
from & high of 351,000 down %o less than 3000 pér‘ml;,: during this
period. . | :

Cow No, 138 (Appendix, Teble XXV),. a two year old Hélstej.n in
her first lectation, was a chack cow, and produced up to 3L.4 ipounds
of colostrum the fourtsh dey postpartum, | L ¢ '

- The blood plasma carotene decreased from 610 'micrograms per cent
the fifth day prepartum to 350 the fourth dey postpertum. The blood

plasma vibamin A decreased from 31,0 microgrems per cent the first

day prepartum to 22,0 the fourth dsy postpartum,

The carotene content of the colostrum decressed from 290 micro-
grems per cent the first dey to 102 the fourth day postpartum, The

vitemin 4 content of the colostrum decreased from 250 micrograms per
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cent the first day to 92 the fourth day @ostpartwmm
' The blood plesma caleium veried from =.low 'of‘%é milligrams.
per cent the second qlay postpartum 1:6 a high of 11.1 the fourth day
postpartum,  The blood Qlas;ma phesphorus decreased from 5,7 milli-
grems per eent the bthird dsy prepartum to 3.2 the fourth dsy post-
partunm, ' ,

The caleium content of the colostrum decrsased from O;.,.?:GO‘ per
cent the first day to 0,150 the third day and then increéﬁed o
04160 per cent the fourth day postpartum. The phosphorus content
of the eolostrm deereased from 0,290 per dent the first day to 0.165
the second dsy and then furisher decreased to 0,119 per cama the thizd
day end then inereased to 0,140 on the fourth day postpartum.

There was some congestion in the uwdder in all quarters ab the
bime of parturition. By the fourth day postpartum the udder still
had considerable congés’ﬁion in i, especiall‘y in the left resr quarter.
The milk which wes seereted on the fourth day poshpartum sppeared to
be normsl, The bacteria cownd was Jow, ranging from 3000 %o 4500
per nl, lduring this bime,

.Cow No. 98 (Appendix, Tsble XXVI}, a three year old Holstein in
her third 1actaﬁion, was a check coWs Shve produced up fHo 51.5 pounds
of colostrum on the fourth day postpartum,

" The blood plasme carotene decreased from 700 'micrb"grams] per
cent the first day pvéioartum to '515 the fourth 'aay postpartmn. The
. blood plasma vitemin A ves maintsined ab ?8,0 mlerograms per cent ur:tt:v.l

the fourth day postpartum at which ’c:.me it decreesed to 26,0,
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The carotene content of the éoioétm decreased from 237 micro-
grams per cent the gecond day to 99 the fourth day“pos’spartumb The
vitamin A content of 'Ehe colostrum deereased from 58 the second dey
to 40 mcrograms per cent the fourth day pestpartwnk

The blood plasnia calcium decreased from 11.4 mllllgrams per
cent the third day prepartum to 7.9 the second day postpartum, and
then it increased to 10«2 the fourth dey postpartum. The blood
plasma phoSphorus va:rled from s high of 5.3 milligrams per cent the
first dsy prepertum to g low of 3.7 the second day posgtpartum,

The caleium conbent of the colostrum decreased from 0,240 the
first déy to 0,140 per cent the third dsy pestpertum. The phos-
phorus cbnte’nﬁ of the colosfax‘um decréased from 0,200 per cent the
first day to 0,130 the fourth day postpartum. ' 4

 The.udder was very congested at fhe time of parturition. | By
the fourth day postparbtum the cenge.stien was somewhat relieved, bub
the left rear snd the left front quarters were still very hard and
inflan'led, The bacteria count was Tless ﬁha}a 3000 per ml, éllﬁhrcugh
the experimental period.. | ..

Cow No. 140 (Appendlx, Table XX,VII) 3 & two year old Holsteln in
her first lactation, was a check cow, and produced up %o 32.2 po‘unds
of colostrum on the fourth day pcstpartumn

The blood plasma carotene decreased from L35 mcrograms per cent
. the fifth day prepartum to 330 the fourth day po.a’oparr,mn. The blood
plasma vitamin A decreased from 28,0 micrograms per cent the third

day prepar’cumv to- 18,Q. the fourth dey postparium,




TG
The carotene content of ‘hhe'coiostrum decreased from 238
mierograms per cent the first day £6 136 the fourth dasy postpartur,
The vitamin A conbent of ‘the eolostrun decreased from 238 microgrems
per cent ‘ﬁhe‘ first day to 122 the fourth day postpartum,
The 'biaod‘ plasma calecium decreased from 1l.3 milligroms per
cent the third day prepartum to 9.1 the fourth dey postpartum. The
blood p;asrha phosphorus decreased from a high of 5,6 milligrams per
cent the thwd day prepartum to 1,5 the fourth deay posi'bp.érmme
The calcimm conbent of the solostrum decressed from ‘0;320 peT
cent the first dsy to 99,186 the fourth day postpartum, '.'..E'he phos~.
phorus content of ‘.thg colostrun decreased from 0,260 the ‘:E‘irc-st day
to 0,141 the third day, and then increased to 0,150 per cent the
fourth day postpartim, |
Thers was considerable congestion in the udder as parturition time
approgched.,, " By the fou:ctﬁ day postpartum the éongestion had not been
relieved, The bacteria count yas less than 3000 per ml, all through
the experimental period,
o Sow Hos 11 (ﬁppendix, ‘Eabie X¥XVIII), & six year 0ld Jersey in
her sixth lsctation wap premilked fifteen days. She prgduced up to
23,9 ;Soim&s of colostrum on the feurth day positpartum. | |
The blood plasma carotene varied from a high of 2810 micrograms
per cent on the i‘if‘ﬁh.dsy pﬁepart@ to & low of 1080 on the fourth
dsy postpertum, The Elood plasmé vitemin A -decressed from 1943 micro-
grams per cent on the seventh day pr@parmxﬁ ’cé 8.,1 on the gecond dey

postpartim and then increased to 10.3 on the fourth day postpartum,
postpar
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The carotens conts;n’c, of nhe eolostmm varled frorﬂ a high
of 252 micrograms per cent on the first day postpart-m to a low
of 106 on the fourth day pos’cpa}rtmné The ’vitamin A eontent of
the colostrun vsried from a low of 58 '.'m:"l."c:rogri'ems per ecent on the
second day to a high of é52' on the first day bpapart‘uma

The blood piasma_eglcium veried from & high of 11.2 milligrems
per cent on the first dey prepartum to a low of 6.2 on the second
dey postpartun, The blood plasma phosphorus varied from a loy of
1.7 nﬁlligrems per cent on the second day postpirbum to a high of
9.5 on the fourth day postpartuis

The caleium content of the colostrum veried from a low of 0,138
per cent op the third day postp’artﬁm to a,_,hiéh of 0,181 or; the first
dey prepartﬁm(, The phiosphorus content of the c‘olostm-began with
0,123 on the tenth day prepar’éum' and inereased to 0.155 per Qai'l‘t on
the i‘iftiz day prepavbum end then showed a downward trend to 0107 on
the third dey and fourth dey postpaitum, : _

The smount of secrebtion from this 'céw increased very .slowly during
the experimental periodi Her udder was also very soft, and plisble.
She came down with milk fever the day beﬁor& calving and again on the
day.of calving. - She wes treated for milk fever with calecium gluconabe
both times:; She began her récovemr the second dey postpartun =ad by
* the fourth day postparbum she apparenb;!.;;r" was nez%n;_al end was increasing
rapidly in the smount of milk secréﬁecu Yery few azrgénisms were found
in the colostmm ab any time durmg the expeflmental pemodb

Cow Nos 36 (Appendix, Table XXIY), a three year old Je«rs:ay cow in
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her’ second lactation, was premilked four days and prodﬁc;e;l from
1.4 pounds of milk the fourth day prepsrhum up to 350 pounds the
fourth 'dagr postpartum, There was a steady increase in her prod-
uction-l during the experimental period; . ‘

The blood plasma carotene ght‘::-we‘d‘ a downward trend from a
value of 2150 microgfam_s per cent the first day prepartum to 1760
the fourth day postpartums The blood ‘pias?ma vitamin A v;;-zried From
a low of 21.5 micrograms per cent the second day postpartmi to a
high of 55,8 the fourth dey postparbum, o

The carolene and vitamin A content m the é_olos’c’.mﬁ and blood
plasma caleium and phosphorus wereé not debermined,

The c.al_c;j:,um content of the coibstrx:m; veried from 2 low of 0,144
per cent the fourth day prepartum to = h:gh of 9‘;3,222 the fourth day
postpartum, The pk.msphoms content of ‘the colps’c,rmm .showed, the
slem'e trend beginning wi{.h a.low of 0,130 the fourth day prepartum
reaching a% high of 0,225 per cenb 'tho firvel dey postpartum, then
decreéased to 0,150 the fourth day postpartum, _

The udder was very seft and plisble throughout the experimental '
periods The left fromb quarter was underdeveloped snd produced
less milk then the obher qﬁartersa.‘ On the fourth .day postpartun
this quarter still gave the least amount of secretions Very few
o‘rg_anism‘s weré found during the e:gperi.men’c?l per%odg |

- Gow Noy 32 (A@pendlx, Table XXX}, = f@ur‘ire,ar old Jersey in hey
second lachation, was :pxemilked sixteen days; and produced from 0,1

pound the tenth day preparium nto IR pQunds the fourth day p@:,sispaxibmm
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The blood 'plaﬁsma_ eérotene d;‘e.cz.jeaseé. from 590 miar‘égm"“ & per
cent the seventh day prepaz;tlm-to 65 the fourth day postpartum,
?I.‘lj.e blood plasme vitamin A veried from a high of 28,5 mierograns
per cent the third dey preparium o 18,0 the second day poestpartum
and ‘then inereased to 2645 the fourth day postparium. |

The carotens gcontent of the cqlosﬁm incfeéseé to @ high of
386 microgrsms per cent the ‘fi:c.!s*h day postpartinm and then decreased
%o 253 the fourth day postpsrtum. The vitemin 3 sontent of the
celﬁstmn decreased from BZL_C wicrograms per cenl the first dey
preparﬁ'vm to TR the fourth dey poshpeartumns |

The b‘lc;cd, plasma caleiwm decreased from s high of 17:2 milli-
grams per cent the seventh dsy prepartun to a low of 6,2 Yhe seeond
day postparbtum and then increaseé to 11,6 the fourth day postpertum,

The blood plasma phosphorug varied froir & high of 4,6 milligrems

per ecent the first day prepartum to a low of 2,2 the second day post-

partum,

The caleium content of the colostrum inereased up"to g high of
0,253 i’-:ueir cent the first day posi'apzartﬁm‘ and- then decreased 'ﬁé 0,224
per cent the fourth da‘y' postpertum, The phosphorus content of the
colostrum inereased to ‘a high of 8,160 per éent;' the firet day post-
partum and then varied %o 0;15!-, pé’zf senb on the fourth day postm

pertum, | . IRV

This cow increased her milk flow very slowly and :'{1::'2 not secrete

an, appreaiable quantity wapll the fifth dey prepartum, The udder

developed some congestion after perbturidion, bub the comgés.tian had
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hesrly diéa}?gﬁa;"eﬁ by the .féuriah day posbparbum,

Gow ggg_,,‘_gg_ (Lppeﬁd:‘x, Ta‘f:oie"mI)', & four year old Jersey
in her thizd tacta&mm, was gremilkbo. deven &aya., - 8he pmduaéd_
up to 32:4 paunés cf'colostrun oo the bhly& ﬁay posuvarﬁmm@

The bioed plasma cavotone deere@sed from 350 mierogrems per
cent the‘aeventh'ﬂay prepartum 3o 220 the second dgy postparituin anﬁ
then iﬂc:ma ed te 250 the Tfourth Gza;y, The blood plasma vitemin A
varled from a high of 30,0 miercgrans p er cent the seventh day pre-
vertum to a low of AG@@ the seccnd day posﬁparﬁum@

| The carobtene conbtsnd of the eolostrum varied from a high of

204 the seventh day prepwtum"to ‘g low of 8l mierograms per «eut the
fourth dgy pos tpartuni.i The vitamin A content of bhe céibsfm '
verded f:mm s high of 113 nﬁ erogrims per cent the severth day pre-
partum to o low of 36 ’ai;e fourth day po,sﬁpéarﬁm;,_ '

| The bloed plasma caleitvn *(raz"iéél from a 16w of 9,6 willigrams
per cent the ninth day Yo a high of 14,1 on ﬁh,e thirzﬁ dey preparbum
with no definite trcan;ﬁ.q The blogd plasma i:;‘fi-msphqmﬁ deoreysed :ﬁ‘re:uﬁ
a high of 6,0 milllgrams per cead the .:E’if‘a_%h ~-c“ia;;f' preperium to a low of
Bade the fo‘ii‘r‘gh day postpariung

The ealelem e‘cnﬁzén’t of ﬁ_he r.:olasbmn varied From & high of 't’f‘).lés
per cent the fifth dey to a low of D@IL 8 the “tmzd day prepartum, -

'i‘ha phosphorug confient of the eolosbrum yaried,from a low of 0,129
per cenb the ixth day bo a high of 0,152 the third dey preparbum with

ne definibte trend,

Some’ blood eppeared in the eologbrum during the experimental period

kS
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The ﬁc‘ider betame smmawhat congeﬂtad afber r)artur tion but by
the “fourth deay it Was completaly ffaa fmm congestion,,
Gow No, 1 (ﬁpv::eﬁdiA9 Teble mi), s nine yesr ch J‘@mey in

her eighth lac:aammg, wag premilked; thirteen days. . She pmoduc:ed

up o 2742 g;{miaufeis of 'w orb:mm the - forth day powtmar*mﬁ

The - Lﬂ.ooc} plusns c,aratene veried from e high of 310 micrograms

per cent the fivst day prepariue i&o 200 the second diy postparbume

The blood plasms vibamln A decrossed from 23,0 microgrsms per cent

the seventh day to 100 the firsh dsy pr ewmumg and increaséd to
23,0 oun the feurth doy postpartut,
V The cnrabene conbent of th@ scb’lqs'bmm decreased from 188 micro-
c‘*remi% per ‘cont the fireh day BQ 68 the fourth day pog‘hpartlms The
vibemin A content of the c,:olostmm c&emm*a@' Trom 122 miamgm’ema per
cent ”*he: %’;' st day to 50 the fourth ﬁny‘ mstparmm,.

_ The blood ‘plasma caleitm sﬂowd & dovaverd trend From 13;1 mzll:_-
gramg per c:e,zxt the nimth éay prepaxfhmn to 10,2 the scecond day pest-
partim =and then inoressed te IR.8 on ‘i;he,- fourth day, The blood

plasme phosphorus decreased fmm 5.2 milligrans per cent the seventh

day prepavbum to 2, +8 the i‘ouwt;h day postpartum,

*Jf‘he- caleiun content of thaf. solostrum desreased from a"high of
(Tii',. 183 the firzt day t6 0.146 per cent the ﬂhirél dey and then sgein
inereased to 0,182 the F‘c:umh day poshp ﬂrtum,, : 'Phe phosphorus aontent
of the colostrun dedreased from 0,155 per cent i;he first day to 0.124
the fourth dsy postparimm. |

This cow had milk Fever before and: afber perturition, l She was
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treated both times wi’ch calcium glugonate, Her milk :ﬁ‘low increased
very slowly, giving very little unt:.l after partumtlon‘ - The udder
was very soft and pligble, and seemed to be completely free of con~
gestion at all bimeds. | -

Cow No, 56 (Appendix, Teble XXXIIT), a four year old Jersey in
her third lac’c)_a;tion, was premiiked six dayé':'.; She produced up to
429 pounds of ‘colostrum the fourth day postpartum, The blood..
plasma vitemin A likewise increased %o 29,0 microgramé per cent the
First day prepartum and theh deereased to 18,0 the fourth &sy post-
partum,

The carotene content of the colostrum decreaSed from 192 micro-
greams per cent the z‘.‘ourth dey prepartum to 62° the fourth day poste
partum, The vitemin 2 con’cen‘b of the colostrum varied from a high
of 128 micro~grams per cent the fifth dey prepartum to a low- c_:‘f :
43 the foiﬁrth day postperbum, ‘ -

The 'bloo& plasma calcipi showed a decrease from 10,0 milligrams
per cent the first dsy prepartum to 9.0. the fourth dsy postparbum,
The blood plasma phosphorus ghowed a dé’creé,se of 4.5 milligrems per
cent the third dé;y' prepartum to 3.2 the second day postpartum, end

. then increased to 3,4 the fourth day postpari;um,

The calecium content of the cologtrum deecreased from 0s242 per |
cent the £ifth: day prepartum to 0,186 on the First day ,prepar’oum.
It then increased tq 0:205 per cent the first day postp;rtwu, then
sgain decreased to 0,172 on the fourth day, The phosphorus content

of the colostrum showed a downward trend from 0.180 per cent the
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‘third day prepartum to 05129 ‘the fourth day postpéftl:‘mﬁ

The udder becane somewhat congested afber perturition, end
this congestion remained through the fourth day iaostpartumb The
bacteria count was very low during this experimenfal period; ranging
from less than 3000 to 8500 per ml. | , |

Cow No, 50 "(‘Appendix,. Table ¥XXIV), a three year old ;Tei'se.y in
her third lactation, was premilked SEI.}Z days and préduced up to 31,3
pounds of colostrum on the. third day, postparﬁmp

. The blood p;lasma. sarotene increased to j350 microgfams per cent
the first day prepartum, snd then decreased to 250 the fbﬁrﬁh day
postparfum, The blood plasma vitemin A decreased from 35.0 micro-
greins per cent the ﬁﬂh day prepartum to 13.0 the fourth day po.sts\
pargum, '

The carobene 'qon‘t‘eﬂ%; of the colostrum varied from a hlgh of 162
micrograms per cent on the first dsy to = loﬁ of 72 the feui'th day
inostpari}um; The vitamin }L content of the colostrum ‘fairi‘ed .if.{"om a
high of 112 micrograms per cent ti';e third day to a 1ow _oi‘. 66 the
fourth dey posbtpartum, . o

The blood plasma caleium decreased froﬁ 11,7 milligrems per cend
the £ifth day preparfwa £0 742 on the second dsy postpa'z'ﬁm and then
ineressed to 9,2 on the fourth day postpartun, The blood plasma
phosphiorus inereased to a high of 6.0 m:c“.lliigzjams lper‘c'enﬁ the first
and third days prepartim and then dropped bo a low of e/ the second
cia;y postperbum, #nd then again increased t6 4,7 on the fourth day post-

parbum.
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The calcimnj% content of the colostrum decreaséd from 0,240
per cent the fivét dey prepertum te 0,164 the Ffourth day postpartum,
The phosphorus content of the celostrum decreased from 0,244 per
cénﬁ the first dey prepartum %o 04142 per geny the fourth day poste
- partum, |

Thiz cow lnereased her milk flow very slowly; producing praét-
ically none until the day before freshening, At first only a bleack,
bloody secration aﬁppesred, S,he)h:aﬁi‘ milk fever the second day POS
partun and Wafs treated with cpleium glueconebe, The fourth day
postpartum thers was slight congestion in %he front ;quar{ser,‘s.rand
she was gbill producing colostrum containing bloed,

Gow No. 29 (Appendix, Table XXXV), a.. five year old Jersey in
her fourth lactation, was premilked eight days, and produced up to
39.2 pounds of colostrum on the fourbh dey postperbum, |

" The blood plasmea carobens varied from a low of 280 micrograms
per cent the fifth dqsy‘ prepartum up to & high of 360 the four{.h day
postpartum, The blood plasms vitemin A decreased from R7;1 micro-
groms per cend the Pifth dey prepertunm to 18,4 the second day post-
partum, snd then increased to 20.9. on the fourth day postparium,

The carotene content of the colestrum varied from a high of 344
microgrmns per ,gz‘eﬁi‘. ‘the Tirst dgy prepartum to a low of 81 "chg forrth
day postparbums The vitaming content of the colgsﬁz*am dearasased-
Trom 174 mberogrims per cent the H'séx’;.*eﬁ%h day prepartum to 62 the
third da;sr and then again increased to 112 the first dsy prepartum,

and then again dée:éased to 12 on the fourth day postpertum,
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The blood plasus &alclum varied from a hlgh of 996 milligrams
per ceﬁt on the £ifth day to = low of 7.3 on the first day prepartum,
The blood plasma phosphoyrus decreased from 4e 5 milligrams per cent
Ehe third‘ﬁey‘prepartum'to,ziz the fourth dsy postpartum,

- The calcium content of the colosbrum varied from a high of 0,169
per cent the seventh dsy prepartum to a lqw of 05146 the second dey
postpartum,  The Phosphorus content of thé.eolostrum varied from a
Low of 04322 per cen'f@ the seventh dsy to a high of 0,148 the fourth |
day prepartum with ne set trend, |

The udder'aonﬁ@ined.some=ﬁwelling'as itbegan to function, but by
the fourth day postpartum it was completely free of congestion, being
very sofl and plisble, and secreted normal milk, The bacteria count
was very low throughout the experimental period, ranging from less
thean 3000 to 7000 per mls |

Gow No., 102 (Appendix, Tsble XXXVI), a two year old Jeﬁsey in her
first lastabion, wes premilked seven deys and she pro&uced up‘to
2842 pounds of eolostrum on the fourﬁhiday ﬁostp‘artum‘q

The blood plasma cafotene veried from 910 micrograms per cent the
seventh day to a low of 530 on the fifth day prepartun.with no
definite btrend. The bloed plasma vitamin A decreased.fram.28§0
‘. mierogrsm¢ per.cent bthe. seventh day prepertum to 2L,0 the‘second day
postpertum, end thén inéreased to 25:0 on ﬁhé fourth day.poétpartumq
| The earotene cqntent of. the eolostzum decreqsed from 512 miero-
grams per cent the slxth day prqpartum to 70 the thlrd dgy'postpartwm&

The vitamin 2 centent off ﬁhﬁ colostrum decreagsed from 110 micrograns
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per cent the gixth day prepartum to.l2 on the fourth dsy poste
Parbumie

The Blood plésia caleiun veried from a high of 11,2 milligrems
par.eenﬁ the first day prepsrivm to & low of 9.7 the secend day
pogtparbum, Phe blood plasms phosphorns showed a aownwérd'tren&-
from 56,0 milligrams per cent the seventh dey prepertum te 3,8 on
the fourth dsy pestparbum,

The salcivm conbent of the celostrunm veried From é;high of
04213 per.eenh on the sixth day to & low of 0149 on the féurth day
preparbum, with n@'sat'tre@d; The phospﬁgrus content of the
cologtrun varisd from a high of 0,178 per cenb the sixth dey pre-
pertun fo a law of 0,140 on thé fﬂu@ﬁh-da&-pséﬁpartum¢

The udder became qﬁiﬁe congesbed as perturition &ppfoanhed,
but by the fourth desy postpartum the congesbion had been relieved
econgiderably, |

Cow No. 131 (Zppendix, Teble XNXVII), 5t yesr old Jersey in .
hey fivst lactstion,; was premilked sigﬁaéu deys, ana'ﬁrgﬂaée& up ﬁo ,
29,0 pounds on the fourth day posbtpartum, | |

The bilood plesma taroteve showed & dowaward ﬁféﬁd'from a_high
of 590 micrograms pev cent the aninth day ?repartum to alow of 320
on the Fourth day postpertum. The Eiocd plasma vitewin A decreased
from 36,0 microgrens péf cent the nianth dayjéggpgrﬂum<ﬁo.10¢0 the
third déy postpartum end then incressed to 12,0 on the fourth day
p@sﬁparﬁum@‘

_ The‘earoﬁene content of the eolostrwi decreased from a high 6f
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228 m_crograms per cent the flrst day prepartwn to a low of 78 on
the fourth day postpartum;qv The vitemln A content of the colostrum
* $ncreased, go 174 micrograms per cent the filrst dey prepartum snd
then decreased to a lou;.of 38 on the fourth day postpartum,

The blood plasma calcium dec'reased from 1'0,3 miiligrami‘ per
cent the n:.n’c.h day prepa:ctmn to 8 2 bhe seaond da;y postpartum and
then again increased to 8‘,4 on the fm:trth dsy p::;:a'ﬁr,pz,ﬂ:t:'tum,h The
blood plasma phosphorus showed & dovmwa;& trend from Lw® milligrems
per Acent the ninth day 1>répartum to 1, 8:0371 the fourth da;y‘ p&st;;artumq‘

The calcium content ef the colostrum var:_ed from & ha.gh of
0,170 per cent on the fourth da;r prepartum and the flrs’c. day post-
partun to a low of 0.140 on the sécond day prepartmn and fthe third
and fourhh days p;astp:artum, The phosphorus content on the colostrum
varied from a high of 05‘1‘5.0 iaex; éent; .on the third day ‘prepar{,_}.mn to a
low of 0,120 on the third day postparﬁﬁm», with no séb ’c‘.rend.'

This ¢ow increased in milk :i‘iow‘ very slowly. She produced a
bloody secretion st the beginning of the experlmental period, After
parturition the udder became very conges’ced, buh by the fourth day
postpartum the congestmn was gone i‘rom sll quarters except the left
rear, The bacter:.a count ranged from 31,500 to less than 3000 per
wl, during bthe e}@erlmental j@emode

Cow No. 90 (#ppendix, Table XXXVIII) » la three year old Jersey
was premilked six days, and she produc@d up to 26,6 pounds of colosbrum
by the fourth day pos‘bpartumq

The blood plasma garotene showed a dovmward trend from 1050 micro-
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preams per cent on the third dey prepartum to a low of 730 on the
fourth dsy postpertum. The blood plasma vitamin A decreased from
33.0 micrograns per "ceﬁt‘ on the fif'hh day prepartum to 18:0 on the
fourth dey postpartum. |

The carotene content of the colostrum inereased to a high of
368 micrograms per cent on the second day pos‘bpartmﬁ and then
decressed to 213 on the fourth day. The viteamin A content of the
colostrun varied frem a low of 37 mj.crograms per cent the f;irs’o day
prepartum to a high of 103 the second dgy postpartum. |

The blood plasma calcium showed a‘downwsrd trend fx'om 2.9
nilligrams per cent the fifth day prepartum to 8.6 on the fourth day
postpertum, The blood plasma ‘pbosphoru‘s .‘showed a decrease from 3.9
milligrams per cent the third da;;r prepartum to a low of 1.8 on the
fourﬂ.‘:;h day postpartum,

The calcium content of ‘the colostrum increased up to 0,190 per
cent on the first day postpartum end then decreased to 0,140 on the
fourth day ﬁmst’.pw:tum,‘, The phosphorus c¢ontent .of the 'cblos;.'brum
increased to ,(59150 per. éenh on the first day prepertum, then decreased
to 0,120 on the second d&y postpartum end then again increased to 0,140
on the fourth day postpartum.

The udder became guite congested after parturltlon snd a bloody
secretion wasg pmduce_(i, She :anfeased :Lng,.m,.'lrlg‘ flow very-slowly,

On the fourth day po'é*qparjoum there wag gtill a 'slight 'céngéé'b;’.oh in
21l four 'qugrt;erso The bacteria gount ranged, frani a high of 131,5;500

to a lofr of 7000 per ml,
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Cow Eé, 23 (Appenc'ﬁx, Table XXXIX), ‘& seven year old Jersey
in her sixth lactabion, was premilke& sixteen days » and produged
ﬁp to 35,2 pounds of colosbruti on the fourth day postpartum,

The blood plasma earotene decreased from 530 migrograms per
cent the ninth day preparbtum to 425 on “the seeond day postpérﬁuma
The blood plasma vitamin A deécreased from 31.0 microgréms per cent
on the ninth day prepartum to 23.0 on the i"our-th'&ay postpartumn,

The carotene ¢ontent of the colostrum deereased from 319 |
microgrems per cent the first dsy prepartum to 76 on the . fourth deay
postparbum, The viteuin A content of the colosbrum deéi'eésed from R
100 micrograms. pér cenb on' the first day prepartum to 47 on the
fourth day postpartum, ' |

The blood plasma:c‘eieiwﬁ showed & downvard, trend froré 10,0
nilligrams per ei:n{'z on the seventh dey prepartum to 5.0 on the
second day postpartum, &nd then irereased to 6.4 on the fourth day
postpartum, The blood plasma phosphorus decreased from 3,5 milli-
grams per cent the first day prepartum to A’a Tow of 1,1 on the second
dsy postpartum,” It then indressed to 2.6 milligrems per dent on
the fourth ddy postpartum,. |

The caloium content of tﬁe-colostmm decreased from 0: 430 per
eent the J:J.I'Su day prepartum to 0,260 the four‘ch day postpartm, :

The phosphorus content of the colos’srum Varied fromn & hlgh of U, 225

'per cent the first day to a low of 0;~09O the third day postparv’mn‘

- This cow ineressed in wilk flow very slowly, The udder head

some swelling afber parturition, but no hardness, The bacteria
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count renged from a high of 1,525,000 %o & low of 7,500 per ml,

Cow Noy _%;,'(ﬂppenéjx, Table ZL), = three year old Jersey in

her second ,lacﬁation; vas premilked sizcﬁee;:' days. She produced
“up to 28,0 pounds of .eélostrum on. the fourtﬁié.sy postpartun,

The blood plaéma carotene de@réaseé from 750 :mierog}.wans per
cent the seventh day iarepartmn to ‘515 the fourth dey postpartum,
The blood plésma vitacmiﬁ A varied frcom a high of 33.0 miérograms
per cent the seventh dsy prepartum to 26,0 the second dey post-
partum,

The carotene conbent of the colosbrum decressed from 196
micro-grgms per cent the third dsy prepartum te 77 the fourth dsy

" postpartum,  The vibamin § conient of the ecolostrun decreased from
11/, micrograms per cent the third day prepertum to 57 the seecond
day postpartum, and then increased to 71 on the fourth dey ‘pés,t-
partum,

The blood plasma csdleium showed a downwerd trend from 10.8
milligrams per cent the ninth dey preparbtum to 8.4 the second day
pos’t;partumé. '..ltfhe. blood pléasma pho&phoi’&'s_ decre‘ased from, A;ZL milli-
grams per cent the ninth day prepartum to ;26;5 the second dsy post-
partum and then increased to 3.3 on the fourth day pe'sﬁpérﬁﬁm;

.’.l_."he_ caleium content of the colostrum decreesed from 0,480 per _
cent the second day prepartum to 0.235 on the - fourth day postpartum,
The phosphorus eonbent of the eélostm ﬂeé;*ea;see‘t fivgm 0,250 per.
cent the third day prepartum to-0.175 on the fourth day pOSﬁI;QI‘tm‘g

Thig eow increased in her milk f£low very slowly, ' There was 16
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“congestion in the udder at any tine,

Gow No. 1l {Appendixz, Teble XLI) 5. & Seven year old Jersey,
was a check ;.*.ow‘; She produced l.O'pound of mlllc the first day ond
24,2 pourids the fourth day pestpartum, o ‘

‘The blood plasma cirotene varied from a hiéﬂ of 250 micrograms
per cent the f’iftl; day prepartuom to a low of 160 the fourth day pogt-
partum, The blood plesma vitamin A varied from e high of 20,0 micro-
grems per ¢ent the ninth dey prepartum to & Llow of 8,0 on the fourth
day postp arbum, ‘

The cam'béne content of the colostium hsd a downward tvend from
424, micrograms per cent the fir.str.'day to 53 on the féurth day poste
pertim., The v:.tamin i3 conﬁent of the colostrum showed a similar
dovmwerd trend from 282 micrograms per, cent the first day to 45 on
the fourth day postpartur,

The plasmg celeium varied from a high of 16.5 milligrams per cent
the ninth day preparbum to & low of 4.9 on the fourth day postpsrtum.
The plasma phoébhoms varied from & high of 5,1 milligrams per cent
the £ifth day to a low of 1,9 on the first day prepartum. |

The calcium cqn'ﬁent of the colostrum was 0,203 per cent the first
dey end 0,166 on the fourth dey postpartum, The phosphorus content
of the colostrum showed a dowrmard trend from 0, 190 per eent the
first day to 0. 140 on the fourth dsy posﬁpartmn‘.

This cow had milk fever on the first day prepartum . snd agein on

. the first day postpartum. She was treated with celeium gluconabe

each time, The udder wes very soft and plisble throughout the
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experimental periody  Very few orgmiisme were foutid b sny time 4
during this period, | | l _ |
Gow No« &2 fhppendix, Teble XLTLYy a two yesr old ;;,fé*fs'ey Wag
& cheok dow, She produced 5.5 pounds of colostim the first dsy
- and 27,7 pounds the i"ouf‘hh day ﬁesﬁpﬁw’wﬁ%
The blosd plasme 'fzarotengs had a downward ;l‘,:x"emﬁ £rom 375 microe-
groms per cent the first day prepartum fo 330 on the fourth Gay
postpertim. The blood plesms slso showed o downward trend from
12.7 ﬁzicxtogrsm_s per dent the second day o 10,0 on the fourth day
postpartun, | | |
The carotene content o,f the colostrum showed a.c‘l‘eqz‘reasé“ from
238 mierograms péf gent the firgh day to 51 the fourth day post-
partum, The %ri%ani;:z‘ A conbent of tHe colostiim decressed from 378
wierogrems per cenmt the first da;;} toa low of 191 on the third day
pasﬁpartﬁmb | |
The blood plasms calelum decreased from 10,8 mllhgram@ per
cent on the firsh dey prepartum to 8.8 the fourth day postparbums
“The blood plesma phosphorus decreased from 4,9 milligrans per cent
on é:h_e first day prégmﬁum %o 2,2 on the feurth day postperbuns
The caleiom conbent of the colostrum decressed from Q.195 per
| cent the first day to 0,143 om the fourth qe;,r postpartum, The
phospherus conbent of the cologtrum ciemreaéeé‘ 3‘,"1’.03:&? 0:&175_'@% cent
on the first dey to 0.115 on; the fourth day poa’cgm%‘tmp
Thsj udder wag very ‘con'ges,ﬁted.,( with edema wery smpparenty;  This

condition was only slightly relieved by the fourth dsy postpartum. .
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The bagteria c;c::_unt wgsf_quita Ao dqriﬁg.ﬁhis period, ranging Ffrom
a low of‘ iess_~”ehan BOQ‘-":‘) t¢ & high of 5000 per mls E
EQH How 52 {;é;ﬁpen&img, Tekle XBITT), 2 three year old Jersey,
second lz;e’ca%ij.ong was & check Gowe ~Bhe produced up to 26,8 pounds
of cologbyum the fourth dey postparitums .

- The bloed plssma caretene inersased from 300 mit:mg_ra;ns per .
cent the fifth dgy prepartum to a high of 510 the firsh &137; prepertum
and thes showed a value of 500 on the feurth duy postpartum; The
blood plassma vitemin A increased to a bigh of 35,0 mierograms per
cent the Pirst day prepartum and then decreased to 22,0 the fourth
‘day postiparbin, |

The cavotene ecnbtent of the colostrum decressed from ’33‘6 3 Cro-
gramg per centd the first dsy to 89 on the ‘foumh: day ééaﬁpaﬁﬁéq
The wibamin 4 content ef the colostrum decreased from 142 mlemgréms
per cent the first day to 23 on the fourth day postpartums |

The bloed plasme caloiuvm dse:&*eaagd from 10«4 miiligrén}.s per
cent the ninth day prepérﬁvm to a low of 6,5 the seqon& day postpertum
and then increassed %o ’}’,3_2 on the ifm,-wbh day postparbtum, ~ The bloed
plusma phosphorus varied from a low of ,‘.’Hl milligrems. per cenk the
£ifth day pre.%;za:c'twa to a high of 6,8 the third day prepevtum., The
fourth dsy'posstparhmn showed = valua of .5».66 rgillig:&*ams ver sent,

The calcium rontent of the colostrum &s‘f;réarsaaé from 0.241 per
cent the firet. day to 0.15% the thizd day end incrsesed te 0,185 per
gent the fourth day postpaftw;.m The phosphorus cm"aém of the

colostmm deereased from a high of 0,208 per cent the first day to
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~a low of 04128 the seecond day pos‘b'pe‘r’ﬁump The fourth day

postpartum showed ‘a value of 0,137 per cent,

The udder was in very good eondition all during the postpartum
period. -dn the fourtvﬁ day postpartum, the udder had no congestion
whatsoever. The bac’meria count, ranged from a low of less than 3000
to a high of 11,500 per mls |

QGow No, 62 (Appendix, Table XLIV), a three yesr old Jersey in

" her second lactsbion, was a check cow. She produsced up to 40.0

pounds of colostrm on the fourth dey postpartum,

The blopd plasma carotene veried from a low of 260 micrograns

' per eent the second day to a high of 280 on the fourth day pastpartumn

The blood plasme vitemin 3 decreased from 12.0 microgrems per cent
the first day prepartum to 5,0-on the fourth day postparbum,

The carotene content of the ¢olostrum Zﬁecreased frém.%’f wmicrom
grams per ‘.‘e’enfh the second day to 68 on the fourth dey péstpa;tumi
The vitemin A conbent of the colosbrum aJ.so deqres;sed from 169 migro~
grams per cenb.the gsecond dsy to 57 on the feui"bh day postpartum,

The blood plasma calcium increased from 7,3 milligrams per cent
the first dsy prepartum to &.5 on the fourth d“a;y igostpax’i;mn;, The
blood plasnma 'phosphéms decreased from 3.6 .mi}li_grams per cent the
first day prepartum to i.i.;S onr the second dsy postpartumg then
‘inci-ééseéi to 2.8 on the fourth day poéstpartum,

The celeium content of the colostrum decreased from 04,.205 per
cent the Ffirst day to 0,185 on the fourth dey postpartums The

phosphorus content of the colostrum decreased from 0,190 per cent
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the firgt da:sr to O , 125 per cent the thud day and then incressed
to 0,135 per cent the i‘eurtb day oi‘ i'h.is pos’c-partum per:md

There wes some congest:.on of the uddsr after parturltn.on,
especlally in the front quarterso B;y the fouI-th day postpartun,
the udder was free of congeatwm The bacteria cou.n’c ranged from
less than 3000 Yo 5000 per ml dum.ng th:Ls time, l

Sou Now ,34{%_‘ (8ppendix, Table XIV), = five year old Jersey, in
her fourth lagbabion, was a check eows ‘She"pm‘diiced up to 19,0
povnds of wilk the fourth day postpartum,

The blood plasma csvotene v.ariéd from a high of 550 microgrems
per cent the fifth dey prepartum to afilow of 330 on the fo,urth day
postpartunt, The blood plasma Ivitamin A decreased froﬁl 24,0 micro-
greoms pér cent the Fifth dey prepartum to a low of 10;,‘0 on the
fourth dsy postpartum |

The carotene content of the colostrim increased from iéé nicro-
grams per cent the second day to 204 the fourth day postpartum. The
vitemin A conbent of the colostrum varied from & low of ;’!.37 fiero-
grems per cend the second day to a high of 154 the vhird dsy postpartum
with no definite trends | '

- The blood plasma ealeimm veried :E‘rom a high of 11,3 mi'iligrams
per cenb the fifth dsy prepsrcmn to a low of 46 on the second day
pcs’opar'bumﬁ The blood plasme phosphorus varled from g high of 5.2
milligrems per cent the fif%h‘day prepartun L’Go"‘ & low of 1./ on the
second dey postpartum,

The dalcium content of the colosbrum decressed from é¢-2£p9 per




ont the firet dey to 0,178 the fourth dsy postparbuy  The'
phosphorus eontent of the colcéi}rﬁa decreased from 0:221 pér cent
the first day to 0,163 the fourth dsy of thig pqsﬁbarﬁlﬁﬁ x;ériedp.

This eow had milk fever the secwnri and third days"pqstparbm,
and was treated with caleium gluconate each {'me, N Thé uéder never
hzd- auy cengestion in it whatsoever, The bactema ceunﬁ of the
colostrm ranged from a high of more then 3@0 ,000 to lesrs then 3000
ﬁar ml. _ ‘ _ '

Bow Nos 55 (fppandix , Table XIVI), & four year old Jersey in
her ‘calﬁfd ldetation, vas & chock tows  Bhe produced up to Bég-}z
pounds of eologhrim on "c.lﬁel fourth day pqsiinamtum;

The blood "piasma. esrotene deersased from 1110 microgrems per
sent on the seventh day prepsrbum to 630 on the fourth day post-
partun, Th'a blood plasma vitemin A veried from a high of 31,0
ierogrens per vent the ninth day preparium to & Tow oF 14;&9 ihe
second day postpartum, snd then ix;m’easac‘:{ to l{i»;,-:@ on bhe fmin;r'«ﬁh day
postpartue, l

The Garotens ‘conbent of the czololsﬁmm'z imémased from 80 LG

araa per cent the first dey to 109 the third dey and then decreased
%o 48 on the fourth dsy postpartum,

The blood plasme: @alcim?z varied fmzﬁ a high of 10,3 milligrans

per cent on the ninth day prepartum to 'a low.of 5,8 thetfs'ecbnd dey

postpartum, inereasing to 9yl on the fourth déy po:simar‘tum@. The

bloed plasme phosphorus demmasead from & high of 3,6, m.ll:’r gram; pET

cent on the geventh ﬁ.a;,r prepertum to a low of 0,0 on the seeohd ‘day

96546




=1 00w
p@ﬂ'hpértum.,.

-The ealcium sombent of the eologtrum deeressed from O 191 per
cent the first dey to 0:120 the third day; and then imereased to 0,130
© on the fourth dey pustpertem, The phesphorus content of the golostrum
decreaged from 0,150 per cenb ﬁh@‘ second day *l:;o' 0,126 on the fourth
day postpertum, |

This cow had no. congestion at any time and produced milk theb
sppeared normel after pe vturi’fsiany. The bacteris count of the
colostrum ranged from a high of 445,000 t,@ & low of less than 3000 ml.

Gow Now 93 {Appendix, Tsble XIVII), » three year old Jersey in
her. pocond lea;:_a,ﬁai‘zion,_‘ wag a check eow, She produged up to 3248
pounds ef solostrum on ‘bhe fourth day postparfum. The bloed plasma
carotens veried from a high of 910 microgreuws per cent the first,
'thi.rd‘,‘ and £ifth deye prepartum to 8 ‘:Lo‘w of 830 on the second day
postpertim, . The blood plasrea Yl'bdi’ll‘l A &eareased from 350 miero-
grems per cent the.thiyd dsy prepartim o 26,0 on the feaum“h day
postparbum, -

The -carotene content of the eclostrum decrsased from 169 micro~
grang per cent the first day to 82 on thevfou}-‘rh day péa‘ﬁ‘oar'tmn@
The vitemin f eamﬁm% of the colamtm‘m decreased from 149 xn:%.croprams
per cent the firsh day to €0 on i;he f‘om:t"a day postpartum,

The bload plasma @glcwm.vameét from a high of 10,0 milligrams
per cent the ¥hird dey prepertum to a low of Sm ﬁ}a second day post-
pertuns  The blood plaspa phesphorus resched s hz.gh of 4,? 115

grems per cent the first and third deys prepertum, then decreased to
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2.3 on the foui*th day postpartum,. ’

The c¢aléium content of the colostrum decreased from 0,260 per
cent the first day to O, 185 the third d&y, then increased to 0,190
the fourth day in this pegtpartwn periods The phosphorus content
:of the colostrum decreased from 0,260 per cent, the first day %o 0,195
bthe third day end then increased o @, 200 per cent the fourth day
postpartum,

There ws.s. no congestion in the udder et any time, The bacteria
count of the colosbrum was quite Iow during this peried, ranging from

less than 3000 to 5500 per ml.
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DISCUSSION OF RESUILTS

A summary of the results in given in Tables I to IV ,inclus.’;.‘ve,.

The average amount of eplostrﬁn produced by the prepartun milked
Holstein cows in Groﬁﬁ I inereased from 1.5 pounds_on thé tenth day
prepartum te 24? 8 pounds on the first day prepartum, snd ,‘Uhén inereased
to 52.8 pounds the fourth day postpartum, The average -amount of
colostrum prodﬁced by Group II, the Holstein check group, increased

© from 18,8 pounds. the &éy of fres‘hening to 39,6 pounds ﬁhe fourth day
pqsﬁpartpma The average amount of colestrum produced by Group III,
the prepartun milked Jérseys, increased: from 0,3 pounds the tenth day
prepartum to 8.9 pounds on the first day- prepar’own'and up. Yo 31.6 pourds
the fourth dey postpartum, The average emount of colps{q:;egm prodﬁced
by Group IV, the Jersey check group, inereased from 12,8 pounds the day
of parturition to 28.6 pounds on the fourth dey postpertum,

Gomparisen of the cologtrum produced by the verious groups is shown
in Figure 1, which shows that the prepaﬁtuml‘milked. Hols’éein‘ covs increased'
in =mount of secretﬂ:’én mueh more resdily than did the prépartun milked
Jerseys, There was a steady increase in the secrétion of both breeds,
however, with the greatest amount of inersase beginning ebout the third
day before fresheningq - The prepartum milked grbups of bot«hA breeds
gave nore. mlk on the freghening day tb.aﬁ did the chaeck groups, and ab
four days postpartum the gquentity still ;'emained:a.bove_that given by
the check gfoupsg | The diffevences in the amount of colostrum produced
were analyzed statistically by .analyéi‘s of verienze using ‘the. coxrreéﬁion

factor for disproportion. 'The, analysis of variance is shown in Tebles V
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end VI | Iﬁ.m‘as found that for the Holstein breed the differences
were highly signifieant at the one per cent ia*felr while fér‘ ﬁhé Jersey
breed the d:.f’ferences were 1nsignif1cm1t at- the five per cent level
This would indicate that the Holstein cows when prepartum m:LJ ked
would ,reach & higher peak in the lactabion curves This may result
in a ﬁighef total‘@reducﬁion for the lachation folléw‘ing prepartum
milkings The ihcreased pr_oductioﬁ from prepartum miljced cous sub-
stanbiates the results obtained by Dawdy and Knodb (33) and Keyes (62)
ab the Pennsylvama Agm.culbural Experiment’ Sta‘clnn. .

The blood pla‘sma caratene showed some veriations ab the beginning
in a1l groups snd then showed a downward trend that persisted through
the second day pors‘(;partum as is shown in Figure 2y  froup II, the .
Holstein check group ,‘ déqreaSed the fastest of any group e&ncft.decre_ased
to a lower point, bub showed an increase beginning the second day post-
partum. The prepartum milked groups had a h:;.gapr “level of blood
cax;otene‘,, The carotene coitent of the czolostﬂm alse varied somewhat
in the prepartum milked groups at the begilhning and then showed & downe
werd trend through the fourth day postparbum, The check _géoup:s showed
e steady successive decrease during the four postpartum days.

The bleod plasma vitemin 4 showed only e slight downwerd trend and
very lit‘bie varistion in all four g_roﬁps as is shown in Figure 3. In
the two pfepar:bmu milked groups the vi‘hsmin 3 content of the colostrum
varied considerably until the first day pﬁeparﬁwu, at which time it
began decreasings This dowmward trend per'sis,‘c@q through the fourth

i

dey postpertum, The vitemin A content of the colostrum in the two check
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groups started at a higher level the f‘irét day postpartom then found
at any time in the prepaftum milked groupss It then decreased very
repidly to the fourth day postpartum,

The blood plasma calcium of all groups (Figure 4) showed only a
slight downward trend to the first day prepartun, at which time there
was a sharper decrease to the second dsy postpartum, It then increased.
slightly to the fourth day postpartum, the caleium conkent of the
colostrum of Group I increased wp to the four{;h da};r\p:c‘ehpax;%wn_ and then
decreased to the fourth da;sr postpartum; Thé calcium coni:enb in the
. eolostrum of Gmup IIT mefeaeed to the first day prepartun and then
decreased to the third day pcstparuum, Group III began decreasing

at & later date then did Group I, This may have been due o Jersey
covs ¢oming to ﬁhéir milk flow more slowly then did ‘the Holsteins,

The blood plasma phosphorus (Figure 5) veried somewhat and all
groups showed a decresse beginning the firgt duy prepé'r-h;vm, resching

a low point the second day postparbum. The bloed p’laSI}za phosphorus
levels were below 'hﬁat, found by seversl investigabors (45, 51, 59, -

91) for normally fed mebure dairy cows, The drop in the blood plasiia
phosphorus substantiates the work of Van Lendinghem and‘ﬂr_enders‘p# (112)
who discovered that there was é drop in the inopganic phosphorus of the
blood at or immedisgbely. foliowing parturitions; This is more prouounced
in animals on a low phosphorus rations |

Table VII ghows that prepartum milking along with megsage tended
to relieve or prevent congestion in the ;udciex‘s of the Holsteins used in

this experiment, Only 15.8 per cent of the prepartum milked Holaﬁein
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coys in Group I had.b@dly cdngesﬁed‘udderg on the fourth day post-
partum‘campared with 62§5 per cent of the~check_Holstein caﬁs~in "
Group II which hed badly cmggeste&'uddsrs, "HOWever, the results
were oppoéitg with the_Jéréey'breed; Only 46,2 per cent of the
ppepartum milked Jersey cawé in Group.iil had sppavently normai
udders on the fourth day pestpartum compared_with'85,7 per cent .
. in Group IV, the éﬁeck Jersey group which had normai udders,
This seems to sﬁbstantiatevin,part thé work done by Baton (31)s
He shated theb prepartim milking does not significaﬂtly reduée'udder
eéngestion |

There were no milk fever cases occurring in any of fhe ﬁolstein
cows, | Seven milk fevér.c'aégs occurred in the Jersey cows gse;d in
the experiment, A total of 23,2 per cent of the prepartun milked
Jersey cows had milk fever compared with 42.9 per cenf of the cheék
Jersey cows in Gfoup IV, 1n‘ail cases of milk fever that occurred
in the prepartum milked Group ITT Jérseys,‘the cows did not come %o
their expected flow of milk before @arturition,

The differences in the rate of gein (Tables VIIT end IX) of
calvés from prepartum end nonrpreparﬁﬁm milked dems, were insignific-

ant at the five per cent level,
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TABHI V., ~The enalysis of Verisnce for the quantity of colc;qtfwn

produced by the two Holstein groups,

Source DF,  Sum of Mesn F.Value F0s5 O,
o i o SOUBTES. . BOMATS LT

Groups

Sl 5001 8001 - 19.5%% 3,95 6,90
Deys 3 6950 2316 ' L
Toteraction 3 oLy 39 '
Individuals 100

5644 256

TABE '\FI, The enalysis of varisnce for the gquantity of colostrum
s*}Ja‘aﬂm"ed by the two Jersey groups,

Souree D,F. S of Mew . F. Value Ty FO,-
. — Bquares squa:c'e N
Groups I .5 25 4 3.98 7,01
Bays - 3 0 3092,0 - 1030.0 -
. Interaction’ 3 917 L3045
2 6873.6 95ed

Tndividuals Ly

TABLH VII; 'I'he per cent of cols having congested udders on the
B} ' fourth day postpartum, _

© Gongestiow ~ Slight o _
. , congestion céongestion
Group I ' '15:8 V500 36,8 -
‘Group II . ‘ s 62,5 - R5.0 12.5
Growp IXT - C 23,07 30,76 46,15
Group IV . _ : 1429 SR 85,71

#% Thig shows significerice at the one per cen’r. level; or ha.ghly
significant,
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The analysis of varience fox tne rete ol galn of calves

from the ‘two Holsteln groups.

1066,0

Sourcs DF,  Sun of Metn  F,Value FO Foq
. : _.Squares  square . e
Groups 1 2,6 2,6 1 4400 7,08
Weeks 3 366, L C 22,0 By
Inberactions 3 36,6 13«3
Individuals - €0 14043
TARIE IX, The snalysis of varisnce for the rate of gain of calves
: ‘ from the two Jéraey Broups.,.
Souree DoF, sum of Mean, ~ F.Value ¥Os FO1
, squaves. _squere .
_ : : e
Groups 1 1.1 C 11 1 hell 7,39
Heek's 3 . -11803 39»4 1035
Interactions 3 85,0 28,3
Individuals. 36

¥This shows significance et the five per cent levels-

A




TABIE I. PREMIIXED HOISTEINS, . SUMMARY OF 19 COWS.

* Wicrograms per cenb
& MIlligrams per cend
#: Per cent

DAYS Tba,of %Blood ¥Blood *Colos-  #Golos- ¢Blood 4Blood #Golos- glolos—
colostrum caroteme vitemin btrum St calcium phos- Frum Trum
i carptene  vitemin phorus ealeinm  phos~
' p. . __phorus
PREPARTUM
lG ) la_s ' - 65 62 . - 6914'9 . 0@ 123
9 2.3 574 215 123 134 1.1 4ol 8,179 . 0.147
8 3.0 108 110 0.150° 0,139
7 540 66[(- 22@8 13§ 97 100 7 Zlm 8 . 0}! 15 g8 'O,u,lBZl-
6 5.6 147 99 0.159 0,121
5 6,6 575 21,0 RVAY o7 10.7 3.9 0.163 0,145
Z 8.9 A 11 0,191 0.150
3 12.8 520 7.6 120 91 10,1 3.6 0,179 0,154 .
2 18,0 - 106 5 . 0,180 0,353
1 2408 80 16,2 . 90 89 %3 3.4 0,168 0,151
POSTPARTUE.
1 31,6 L 98 g0 _ . 0,163 0,146
2 ' _'[;.6::’-5 4‘38 134 7 ’ 7@ 7G &-o 5‘ 3@ 2 Qvlﬁ 7 Q - 138
-3 50,9 ' C 63 62 ) 0 a 149 ’ 0122
e 528 439 »12.9 46 52 i (s Kc 0,150  8.120

~BuT~




TABIE II. GHEGK HOESTRINS. . SUMMARY OF BIGHT GOWS,

#Bloed
carotene

@S&f}f
colostrum

DIYS : ]
Titamin  bouw L.
A carotens vibarin

#BIood  ¥Colos~ #Golose~ +Bleod =Blood
- eateiom

phog~
phoruas

FGolos— #Colos—
Trum trum
caleiwm  phos—

PREPARTTRH

a 522

513

[ R PR RN RS e 3 s )

PHSTRARTOY

s, g
T 2FG
35,6
396

. 200 75
2.1 153 125

- 307 7%
20.8 75 59

328

B N

430
% Hicrogrems per cenb

= Wliligrems per cent

7 Per cend

115
10,4

9.—‘012
16.3.

3.7

R

PSS

3.9

e@' yl—g

nhor-z;‘s .

‘%Wﬂ_

0,198
0&;31;9
@243
8131

0.220 -
0,159
0139




.'i
;ff:é”r ‘Gent

TABLE IIT. PREMITHED JERSEYS.

MARY OF 13 GRS,

CrOgrEns per cend
'L’L graes per ceund

EYs Ebs.of #Blood #Blood  *folos~ *Golos~ g-’B‘Ioec’L +Blood  #Golos~ gGolos-
eoalosdrue esrobene  witemin tiom Hrum salaivn phos- ram Trun

E:A carotene vikemin rhorzs calelum  phose

Ey . phorus

10 0.3 0.1%66 0,123
.9 0.3 755 23.9 10.6 bool 0.153 0,130
& 0.3 _ : 0,172 G.131

7 0.3 821 27.5 166 143 1l.5 4.7 0,158 0,134 -
[ 0.5 201 98 0,178 0,146

5 1.5 L6 27.2 230 93 18.5 bl 0.181 0,137
L 1.9 . 189 71 . B: 166 0. 147
> 3.3 7 25.6 155 o7 10,2 4.5 0,198 0,162
2 . 5.l ' , 161 67 ' 0522G 0:157.
1 8.2 s 2.0 - 178 108 . 18,2 LD Qe222 , 0,;.166‘

PORTPIRTIM

i) 1465 o :iéz,, 87 Q218 0,166
2 2044 632 180 186 &0 BoR 3.0 0,188 8,350
3 26.5 : 3.3& 59 Ca 177 0.136
b 2.5 560 22,7 103 46 2.5 35 0179 0,340




PABES IV, CHECE JSRSEYS. - SUMMINY OF SBVEN COWS, .

DAYS Zhsyof #Blood #Blood #Colos:  ¥Colos- #Blood #Bisod  gGclos—  Jslose

colostrum  carobene wvitasin teum Ctewm calelum  phos= brum trm
A carobene vitemin phorus  ecaleium  phos-
: 2 vhorgs

PREPARTUM

N

!

9 B W B UV O o O

faxy
)
0
n
[L]
1 3

O

545 2545 1z 3.9
633 20.4 _ 18:2 Ls?
2 907 43
B 5% 2hul . 9.7 L
535 . 2Ll . | 98 b7
EOSTRARTUM
12,8 259 189 .
23,0 140 VFuds 226 162 73, 2l

26,7 : 142 116
28,6 A5 13,8 o8 o7 T & 2.1

L B

# Wisrograns per cenb
¢ Willigrans per cenb

& Fer sent

0.220
0,187
0.164
8,.168

0:199

S E e

Ol A7
Onlbd
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Group 1. (Prepartum milked Holstelns)
Group Il. (Check Holstelns)
Group I111. (Prepartum milked Jerseys)

Group IV. (Check Jerseys)

Figure 3. Pounds of Colostrum Produced.
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900
0
10 8 7 6 5 4 3 2 1
Days
Blood
Group 1. (Prepartum milked Holsteins) h— -
Group I1I. (Check Holsteins)
Group 111. (Prepartum milked Jerseys)
Group 1IV. (Check Jerseys)

Figure 2

Carotene content of Blood and Colostrum

Colostrum



Group 1.

Group II.
Group 111
Group 1V.
Figure 3.
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Colostrum

(Prepartum milked Holsteins)
(Check Holsteins)

(Prepartum milked Jerseys)
(Check Jerseys)

Vitamin A Content of Blood and Colostrum.

Blood



Milligrnns per cent

Group 1.

Group 1II.
Group 1II.
Group 1IV.

Figure 4.

Milligrena per cent

Group 1.

Group 1I.
Group 111.
Group IV.

Figure 5.
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Colostrum

(Prepartum milked Holsteins)
(Check Holsteins)

(Prepartum milked Jerseys)
(Check Jerseys)

Calcium Content of Blood and Colostrum.

Days
Colostrum
(prepartum milked Holsteins)
(Check Holsteins)
(Prepartum milked Jerseys)
(Check Jerseys) (0]

Phosphorus Content of Blood and Colostrum.

Blood

Blood

£a
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SUMMARY AND CONCIUSTIONS

A total of forty-seven cows, twenty-seven Holsteins and twemby-
Jerseys, was divided into four groups; two groups of Holsteins, one
preperiun milked =nd the other one a chedk groups two groups of
Jerseys, one prepartum milked énd the other ome & check groups

The cows in the pfepartum.milked groupé were milked tiwlce a dey
beginning the seventh day before the ealeulshed freshening date up
through_%he fourﬁi'day*goéﬁyarﬁﬁmﬁ The check cows were miikea
twice a dey for four deys after freshening, The day of f?esbening
wag considered the First day. |

| Blood seamples were thaken from a}l the cows in egeh group,

'beginning with tﬁe ﬁéventh day before the calculaﬁed‘freshening date
up through the faufﬁh day after fresﬁ;hing@ 'The blood was”ahalyzé&
'fér plasma carotene, vitamin 4, calcium and phogphorus, Milk séﬁples
- were teken gt every milking and analyzed for carotene, vitemin &,
calcium and phqspherﬁs@ . | . |

ﬁaily redérds‘waré kept of ﬁhe‘phjsiqal.eon&itians.of the udders
of the eows, and the amount and ehéranﬁeristics of the segreﬁion7
Photographs were taken of the udders on the seventh day before the
calenlated freshening date, the‘daj of freshening and four days . after
freshening, to show the appeérgnchof the ndder and eny visible changes
thaﬁ took place duripg this perilod,

A composite éaﬁpié was ﬂakeg‘from a1l four gquarters of the cows

for bacterlological study to determine if there was amy correlabtion
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betwsen uddex cangi&tiw ard bactorie scunt,

e msmﬁeiﬁ cols prepertun wilked, ssereted eolosirum move
reslily than did Jersey cows, o

There was » steady inerease in the anount of volostrum of both
the Helsbelos and ﬁw;mw: when preparbun milked,  The ga:%a.&;\ﬁ.;eég:ﬁﬁ. aount
of incronse begen showk the thivd day before freshening.

The prepértun i Wt geoup ¢f bath bresde gete more goLosbrum
on the Lreshening dar bhen &id Blede zm%aa%ﬁ:rbi'm thedk groups  Od
the foursh day altes Lreghoning the quuniity S«‘Sﬁﬁz‘&ﬁﬁ;ﬁ #tA1% reneined
ghove thab givmby the ohaek geoup, Whew these differemnces in
mount of coloshrun secveted wers enalyzed stabistloslly, the
- giffersnces were found bo b highly significent st the ome pey tant
lovel for the Folsbein eovws, The differdnues for the é:faxﬂfﬁ‘i’aéf "g.mﬁ?%i
were. Tovind bo be ingigalficent eb $he Five per mém% dewel, -"Eﬂ& would
indieste that & higher pesk of production dn the laghatdon mﬁ@
wonld e rosched vith Holsbelins vien piiked @fé@&iﬁﬁ%,. e this wight
vesuld in 2 higher fobsl yﬁaém:@ién vetord for the lastabict iwegde
iately following prepavbun miling, | '

In compering the constitusabs of the bleod with the sone \mam

stituents of the colostyum, 3% wes found that the blosd savotens incressed

suddercy In the pmaiﬁlge& groups from i min'&igz vﬁfgﬂt Yo She seventh day
prepartun, then decreased gredually for the _xeﬁmazﬁ;:«\zﬁ@r of the eipor
Imentel, mztfe;@p he solosbion supotene veachod & bigh on the FifEh
and sixth doys prepaciun znd then ﬁaa‘mgﬁaagmaugmr %zh_z*ﬂug}mﬁ “the

vemginder of the experimentsl periods Nolever, the fotul carctens
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- production ingressed evﬁﬁ though the percentags in the milk
decreased, The vitamin & followed the seme tremds The vitemin
A and earotané levels in the bioéd remained more nearly level in the
" ¢check groups than 1n the premilked grcup3¢

The blood phosphofus lévels in the premllked groups showed a
steady decreagse as the celnstrUm;praducﬁian increasedg The amount
of phozphorus in the colostrum reached the highest percentegs in‘
from one b three deys before freshening and then there wes a steady
decresse in the percentage unbil the end of the expérimen&aijpering
The blood phosphorus lévels of the check groups showed & sharp drop
the second day afber calving, end then égain.increased¢ The blood
caleimn levels in both groups showed practically the seme trepds es
aid #hs‘bioad phospharus; Puring the first three deys before
freshening, the caloium colostrum levels were the highests  The blood
calcivm levele in both the préparﬁun milked and the check groups
revealed a sudden drop the second dey efter freshening end then
incresseds

Prepartum milking, elong with massage, seemed to help relieve
congestién of the uddefs of Hmlsteins, snd the udders.ﬁere epparently
normal sooner after parturitions This did not seem to be true of the
check graup; The fersey cows shdwé& no relief in amount apd severity
of udder cong esbion when prepartum milked, There Wz no significant
difference in ﬁhe growth raies of the calves fe&,é@lostrum:ﬁhiéhvh&d
been frozen end shored in a frogzen condiulﬁn;

The cows that incereased in colosbtrum secretlon ‘before freshenin
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did not get milk fever, ' Some of the preparbum milked ecows that
did not increase in colostrum seerction had milk fever, however,
the oceurrence of milk fever in the cows in the check groups was
more prevalent, This would indieabe that premilking may lessen’

the occurrence of milk Fever,
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TABLE I, PREMIIKED HOLSTEIN, COW NO. 9.

DAYS Tbs,of sBlood #Blood #Qolos— #Colos- sBlood +Blood dGolos- dColos—
colostrum ecarobene  vitumin trum trum caleivm - phes- - trum bram
A " carotene -vitemin phorus caleium  phos-
A phorus
PRERARTUM
10
9
& 1.4 78 112 0.125 0,114
T 1.6 1440 10.8 149 117 8.7 6.9 0,130 0,105
6 2.0 o 127 101 0.148 0,120 &
5 2.8 1130 12,5 131 Th 8.5 5.5 0,148 0,120
4 4s0 ‘ ' 134 95 0.142 = 0,126 !
3 9.9 1395 13.0 1.8 93 8.7 3.7 0148 0,127
2 9.6 Ll 95 ‘ 0. 147 0,129
1 13.4 1140 16.7 105 96 8.0 Lo3 0163 0,140 -
POSTPARTUM
1 12,4 127 90 0,178 0,154
2 30.2 1130 1.8 112 g8 T 3.1 0,164 0.149
3 39,0 165 99 9,155 0.125
A 1215 17.6 iz9 8.5 3.1 0.153 0,120

43:—3’

% Micrograms per cent
w Mi1Tiovams per cent -

# Per cend

89




TABLE IX, PREMIIEED HOLSTEIN, COW NG, .15.
DAYS Tbs.of #Blood *PBlood *Golos— %Golos- -¢Blood sBlood dGolos- dGolos-.
colostrum cavotene vibtamin . trum i caleium  phos~  trum Trvm
‘ A carotene vitamin - phorus  caleium PhOS-
‘ 4 e RHEOTUS.
PREPARTUM
10
9
g 0.080 0,130
7 0.142 0.155
6 1.0 7 : _ 0.193 0,130
5 i.2 1750 15.0 110 63 1.7 48 9,070 0,175
4 3.2 » 76 58 0.076 0.175
3 7.9 1550 17.8 g1 78 11.2 525 8,062 0,180
2 . 12.2 , \ 90 108 0,045 0,175
1 17.3 1580 7.5 78 98 12.7 5:9 0.067 0,170
POSTRARTUM
1 160 72 103 0,066 0,155
2 40.3" 1906 9.0 53 78. 9a2 4e9 0,135 0.155
3 50.8 - ' _ . 45 77 0.152 0.120
% 51.2 1448 8.3 39 164 10.7 3.9 0,120

*. Micrograms per cent
+ Milligramg. per cent

# Per cent

0:130




THBIE III, PREMIIKED HOLSTEIN, GOW NGs 5. .

* Mierograms per eent
% Milligrans per cent

7 Per cent

DAYS  Lbs.of *Blood  #Blood  #Colos~  #Gcolos— »Blood =Bleod - glolos- Flolos~
’ colostrum carotene vibamin Hrum Cbrum .egleium  phos- Lrum trum
A carotene vibawin phorus celcium  phos-
A - pherus
PREPARTUM
10 = 0,083 0,070
9 100 20,2 : o 0,080 0,085
8 1,0 , 159 67 o 0,132 0.090
7 1.2 1440 20.2 107 65 0,190 0.115
6 362 , 210 91 » - 0,180  0.150
5 6.6 1030 5245 A45 83 Qs £ 8,221 0,180
pa 8.0 ' 221 80 ® @ © 0,229 G. 195
3 13.0 10630 33,0 234 144 o e 0,175 0,160
2 211—- 4 178 12‘6 o @ G,‘p 174 G-,. 165
1 33:0 980 34.6 119 98 ; :; 8,161 0,160
PCSTPARTEH He e
fa] ot
1 42.0 , 113 &8 o o 0.179  0.140
2 Shads 760 31.7 72 5% P P 0,156 0,160
3 oty . ' 88 77 0,201 0.145
2 62,6 710 9.2 63 6 C0JI47 - 0.125

g e




TABLE IV. PREMIIKED HOLSTEIN, GOW NO, 10,

DAYS = Ibs.of - ¥Blocd . *Blood *Colog~- *Gélos~ «Blood +Blood #Colos- gColos-.

colostrum  carotehe vibtamin Trum trum calcimnr phos-. -
phorus .

A carotene . vitamin

trum
caleium

trum
~ phos~.
phorus

PREPARTUM .

10

% A o
40N
poN
g 0N
roN
5]

Ky

30 Lot O ) N0
RV REWO

\ o .
B REE B

e

POSTPARTUM .

2 . 60.0 .
3 64-55 T
4 575

‘?euywxeqdp
peutTmIogep”
peu;muégép

.peu?mxquﬁf

POUTWIO2 D

# Micrograms per cent ,
+ Milligrzme per cent o L -
4 Per cent _ I S

'QOM

poeuwtmaogep

“go i

peuTmIe s p

hon

POUTWBI® 9.8

-




TABIE V, PREMILKED HOLSTEIN. COW NO. 12.

DAYS Ibs,of *Blood ¥Blood  *Colos~ #Colos- 4Blood «Blood #Colos- ;szolc':s—'

colostrum  caretene vibamin trum trum calcivm  phos- trim trnm
A " caroténe yitmmin phorus  edleium phos~
A _— phorus
PREPARTUM
10 1.8 .65 62 : 0.161 0,145
9 3.6 110 17.5 68 69 12,1 Lo 0,169 0,149
8 . 5.6 - 60 66 - 0.161 0,150
7 2.0 360 26,0 63 68 117, 4,0 0:162 0.153
6 9.0 52 56 - 0,164 0,151
5 L6 360 17,0 52 53 1.4 4e5 0.157 0.150
A 14.6 a7 62 ‘ -0,198 0.158
3 21.0 75 55 0,178 0,180
2 2h b 63 52 ‘ 0,196 0.176
1 31.2 240 16.0 73 58 6.3 = 1.8 0,162 0,188
POSTPARTUM _ _
1 yAC A ' 98 97 ‘ 0,175 - 0,188
2 51.2 270 8.5 76 67 . 6.8 1.5 0,181 0.182
3 56,2 , 51 56 0,178 0.341
4 55.8 60 - 12.5 30 49 18.4 - 2.2 . G172 0,128

¥ Mierograms per cent
< Milligrams per cent
# Per cent

‘...,g ,Qv‘.,!,




TABIE, V¥, PREMITKED HOLSTEIN, COW HO. 35.

DAYS Lbs.of %Blood *Blood  *CGolos-, ¥Colos— #Blood . #Blood  gColos— ;é(},olos:w

colostrum carobene vitamin trum trum caleivm  phoSa trum Hrum
i cerotene witamin phorus calefum  phos-
1Y . .. Dhorus
PREPARTUM
10 0.9 : ' : 0,205 0.155
9 L1 240 17.0 13.3° 4e3 0,217 0,155
8 2.6 0.217 0,200
7 640 L 280 20.0 S 12,1 4.9 0.205 0,185
6 16.5 0.210 .- 0,150
5 25.2 270 1.9 14:6 2.1 0.195 - 0,155
) llv 3302 . . B 00193 Dol’!}E
3 35.4 260. 11.0 146 a2 0200 0,140
2 ,{,,_,_’1,06 ’ ' ’ ' 0» 190 Ou135
1 49.5 180 1249 2.7 2.1 G175 0.155
POBTPARTUM . _
1 49,9 . ' 41 LT ' 0,180 0,126
2 65.0 - 185 11,0 23 42 12,1 1.9 _
3 54,8 , 3R AL '
4 &7.4 240 15.0 25 28 12.1 1.5 0,218 ¢.0%0

¥ Micrograms per cenmb
3 Milligrems per cent
# Per cent




- A VR

TABIE VII. PREMILIKED HOESTEIN,

coW O 54-:

DAYS Ibs.of %Blood *Blood  *Colos- *Colos- <+Blood - +Blood gColos~  gBolos-
colostrum  carobene witamin trun trum calcinm  phos- trom . trum
' : A carotene vibamin phorus calcium  phos—
' A phorus
PREPARTUM
10
9
8
e
6 .
5 1.5 220 20,0 40 18 12,1 4.0 0.130 0.070
4 1.5 . Ll 20 ’ 0,200 0,110
3 7.2 255 17.0 & & 9.7 b2 0.220 0.1%0
2 8.7 o 109 104 0.220 0,190
X 12,2 195 15,0 81 76 8.5 5.1 0.220 0.185
POSTRARTEM
& 224 . 137 185 0220 0.185
2 38,8 240 70 62 g8 469 2.4 0.165 0,146
3 46.4 51 49 o 0,150 0,120
A A5sd 2’? 46 \ 0,160 0,105

% Mierograms per cent
+ Milligrams per cent
¢ Per cent

LY




TABLE VIII, PREMILKED HOLSTEIN. COW ND, 20.
DAYS Ibs.of #Bloed #Blood  #Colos- #Qolos~ sBlood +Blood. #Colos- dlolos-
colostrun- carobene vitamin trum trum calteium  phos— trum trm
‘ : i carotene vitemin phorus caleium  phos—
e A ' : ' vhorus
PREPARTUM
"~ 10
9 = . = = = = = = =
g o o o o o o o o
7 . o . oF ok <k o+ ok ok ot
5 ety ‘ . ~ ‘
4 6.t 2. o =% 2 o =N " o
3 3.0 . o .o o . ® o o ® ®
2 140 ek, o 3 o+ ok o c o+
1 18,2 o o o . @ @ Lo o ®
B 3 '+ H Mo R " o
POSTPARTHM B B " B B g =3 =}
- [d el He - ) 20 I o [N
s 22.6 5 =] =3 =3 B B = B
2 . 33@3 o @ N @ [0)] o o @ ©
3 35.2 2 1o = =% 23 =N o o
4 32.8 - : ' :

¥ Micrograms. per cent
+ Milligrams per cenb -
&4 Per cent '

~gry-




TABIE IX. PHEMIIXED HOLSTEIN. OOW.NO. 71.

BAYS Ibg.of ¥Blood - #Blood  *Colos~ #0oles~ 4Blood 4Blood gBolos- #Colos-
colostrum  carokens vitamin trum trum caleium phos- trum trum
A cavotene wvitemin phorus caleium  phos-
) & phorus
PREPARTUM
16
9 = = = = = = = =
8 o] o - o) o o o- o
7 o oF cf o o ok o -
6 . . .
Z, =N o N1 £ o o o o
3 . @ @ ® ® 0] o] o] @
2. TL.0 o ok, o o o o o o
T 228 . @ @ ] ® o] ol @ o}
: - E 5 H 4 5 R 5 N
POSTRARTI 5. B & 8- 5 =1 =4 B
.. _}Jc el e el F =l T = I
i 270 B B B B B B =1 B
2 35,8 (3 ® ® @ ® ® ) o
3 =3 P I8 o o R <9 A

39.8
4 420

#* ;},ii«;'o_dro'gz*ams pe:f;'» éent..-
+ Milligrams per cent
4 Per cent ‘

~6°4~




TABLE ¥, PREMILKED HOLSTEIN, -GOW NO, 67.

DAYS Ibs.of - . ¥Blood #Blood -

#Colos- ~#0olos- ¢Blood - $Blood - gGolos~ gColos-
colostrmm - carotene vitamin  Trum trum caleium phos-  trum “treum
: & carobtene vibtamin phorus  celecium  phos-
7 : 4 . _phorus
PREPARTUM
10
9
8
”
6. : _
5 " 53l 420 22.0 237 195 1.4 5.0  0.227 0.242
4. 10.7. 281 334 0:227 0,194
3 33:3 370 10.0 2 132 .6 . 4.l 0.189 0,153
2 22,9 95 177 : 0,161 0,143
1 25.5 73 133 Q.177 0,160
POSTPARTUM.
1 28.0 54 77 0.173 0,158
2 41,0 270 15.5 33 49 6.8 . 5.1 0,193 0,161
3 45,1 ) 34 39 0171 0,159
ji' : 41411—' 2—75 506 26 31. 9::2 2a Z}. Ot]—lﬁl 39186

* Micrograms. per cenb
e Milligrams per. cend

4 Per cent

~OT ¥~




TIBLE XI, PREMIIKED HOLSTEIN, COW NO.. 47.

DAYS Ths.of #Blood #Blood = *Colos- #Uolos- «Blood +Blocd #Colos- @Colos-

colostrum  carotens vitamin Trum trum caleinm  phos-~ trum © trum
A carotene vibamin phorus caleium  phos—
A e , phorus:
10
9
8
7 - :
6 37 . . 190 170 ‘ 0..134 0,078
5 s 363 ™~ - 188 198 10.4 3.8 0,134 0,108
4. Ts5 123 144 : 0,201 0,120
3 b P . R¥7 131 133 9.0 3.3 - 0.261 0115
2 15.2 111 115 0.185. 0,121 .
X 240 . 275 130 1.0 8.8 2.3 0. 127 0,110
POSTRARTUM _ .
1 32.1 o6 118 ) © 0,128 04114
2 52.5 195 67 84 8.7 2.l 0.191 0,109
3 62:9 o 59 86 0,083 0,011

4 62,9 190 . 31 60 10.7 2.7 . 0,128 0,091

% Micrograms per cenb
+ Milligrams per cent.
;z{ Per cent - : L

~TTv-




-A12-

COwW NO. 47



TABIE XII, PREMIIKED HOLSTEIN, COW NO, 104

DAYS Ibs.of #Blood ¥Blood — #Colos- #CGolos- +Blood  +Blood #Colos-  dColos~

colostrum  earotene vitamin trum. trum caleitm  phos~  trum trum
. A carotene vitamin phorus ealeium  phos-
i ‘ A e — . phorus’
PREP ARTUI '
10
9
8
Z 130 30.0 13.0 6.0
A . . -
5 be’ . 150 22,0 220 103 13.1 5.7 0,198 *0:.150 r
4 8.5 - _ o 152 19 -! 0.172 = ;132 5
3 15.3. 175 - 18,0 84 155 9.6 5.2 0.145 ‘0,125 i
2 QQJ'F ' K ‘ ) 5 g 9@ o ) 0-142 O 3:122
1 25.9 195 16.0 32 48 12,6 5.6 0,146 - 0:136
POSTPARTYM '
1 26,2 . 31 ' 50 0,148 0,107
2 304.7 14.0 18; O 27 28 836 51:8 0 o 139 G oJ.lO
3- 32,2 30 L, ) 0.139 0,112
4, 3204 ' 145 18&0 22 ) 23 - 99’0 5:2;- Goué 04120

¥ WMicrograms per cent
+« Milligrams per cent
# Per cent




-AlU-

COV NO. 10U

BAY CF FRF?HEI"ING

FOUR BAYS POSTPARTUM



TABLE XIIT.

PREMIIKED HOISTEIN.

#Blood #*Bloed

COW N0, 12,

¥Golos~

DAYS Ibs.of *Colos— +Bloed +¢Blood dColos- #Colos-
colostrum carotene wvitamin trum $rum calcium  phos- trum trum
carotene  vitamin phorus ealcium  phos~
: A phorus

PREPARTUM
10 -

9

8

7

6

, L

4 1.6 56 0,187 0,125 1

3 3.6 320 11.0 129 52 10,0 a6 0.170 0.127 Y

2 346 128 77 0,175 G.132

1 13.8 360 6.0 9 62 7.6 3.5 0,174 0,141
POSTPARTUM

1 39.9 . 144 122 0,174 Q.144

2 51,6 270 2.0 85~ 86 8,2 4e9

3 58.6 , 36 .55 .

L 55.2 280 10.0° 35 76 9.8 4.2

* Mierograms per cent
» Milligrams per cent

# Per cent




-AID-
COw NO. IP
FOUR DAYS PRTARTITM

DAY OF FEESKFNIKG

FOUR DAYS POSTPARTUM



TABIE XIV, PREMIIKED HOLSTEIN. GOW NO. 54.
DAYS Ibs.of #Blood | *Blood  %#Colos- %Colog-. =Blood +Blood gdColos- gColos-
colostrum  carcobene vitamin trum trom calcium  phos- brum trum
- A carotene vitawin phorus caleimm  phos-
A phoru;:
PREPARTUM
10
9
&
7
6
5
b - s
3 346 210 18.0 - 9.5 5.6 . g
2 7.6 . 96 107 0,295 - 04200
1 24,2 220 14,0 90 112 9.6 Leb 0,273 0,204
POSTPARTUM .
1 33.0 99" 127 0.177 0.191
2 40.2 210 3.0 113 147 10,0 5.9 0.159 0.164
3 29.8 _ 86 113 - ‘ 0.119 0,113
L . . 56,3 190 51 72 1059 5.2 0.115 0,094

# Micrograms per cent
+ Milligrams per cen’u

;zf Per cent

- 1L.0

~LTV- .




—AlH—

COW MO. 54

FOUR DAYS PREPARTUK

FOUR DAYS POSTPARTUM



TABLE XV.  PREMILEED HOLSTEIN, COW NO. 35.

BAYS = Lbs.of #¥Blood *Blood *Goibs—- *¥Qolos~ $Blood +Blood gColos~ gGolos<
colostrum  carotene vitamin trum traam caleimm. phos- trum trum
& carobene vitamin ' phorus caleimm PhOg~-
A 7 ___phorus
PREPARTUM
10 7 |
9 530 17.0 8.4 3sd
8
7 495 19.0 - 184 53 8.6 3.8 0,129 0,100
% 0.8 ' 272 126 3 0.202 0.132
5 1.0 495 18.0 290 148 8.1 3.9 0..204 0,156
4 2.1 : 250 140 o G.238 0.163
3 2.8 435 12.0 154 - 101 S.8 4.0 8.272 C.1%
2 6.6 ‘ » 154, 121 0.253 0.164
1 1709 385 1500 108 14,5 7w4 1:9 \iea;zos G. 15.0
POSTPARTUM ,
1 40,6 72 08 0191 0.130
2 52.5 390 20.0 66 - 101 9.6 3.0 0,158 0.116
3 55.Q 68 85 0.170 0.113

& U 320 12,0 28 47 g 400 0.152 0.119

¥ HWicreograms per cent
+ Milligrams per cenb
4 Per cent

05\6'!: 7""7"—




—SO—
COW NO.35

EIGHT DAYS PREPARTUM

DAY OF FRESHENING

FOUR DAYS POSTPARTUM



TABER XVI.. PREMIIZED HOLSIEIN. GOW TO. 134

#Blood : ¥Blood

DHAES Los.of *Qolos~. *Colos- +Blogd +Blood dlolos— #Golos-
colostrum  carotene vibamin trum Trum calcium  phoge. trum trum
‘ A carotene vitanin. phorus  caléiitm phos=
A __phorus
PEEPARTUM
10 2.0 -
9 2.4 590 36.0 178 200 10.7 A 0.250 0.200
8 4.8 138 195 0.190 0.170
7 10.6 505 34,0 175 183 10.7 3.8 0,150 0.130
& 1L.2 ' 86 134 0.130 0,110
5 22.2 535 2458 4/ 109 8.8 349 0,130 Q.100-
A. . 210: 3 ’ 3‘9 66 O.’ ll,,O "0.110
3 25'62 4 410 18°G ' 4«4’ 62 8q6 4«9 Ovuo 0. 150
2 26,5 37 45 ‘ 0,140 0140 .
1 25.2 300 - 13.0 28 36 8.2 1.9 0:140 0;120
POSTPARTUM
1 R4 1 49 48 0,150 0,120
2 34:.8 365 10,0 34 36 7.8 3.0 0:1490 0.120
3 36,5 , 35 32 o 0.140 0.110
4 A0.2 320 13.0 38 35- 9.7 4.0 0.140 0120

# Mierograms per cent
+ Milligrems per cenb
# Per cent

~Te v~




-A22-
COW NO. 134

SLEVEN DAYS PREPARTUM

DAY OF FRESHENING

FOUR DAYS POSTPARTUM



TABIE XVII, PREMILKED HOLSTEIN..

BAYS Lbs.of ¥Blooed

*Blood

COW NGC. 1A.

*Golos~

colostrum  carotene vitemin trum

#Colos~
tram

aBlood +Blood gColos- ‘;afC.'plos-

"ealeium  phos- trum trum

A carotene vibtamin phorus ecalecium  phos-
& ' ' —phoris
PREPARTTM
9
g
7
6 7 - X
5 0.1 590 23,0 9.9 2.2 %o
4 8.3 190 143 0,280 0.200 ¥
3 21.0 505 20,0 . 114 71 0,230 0.200
2 35.4 35 52 0.180 0.140
1 L4s3 480 14.0 24 (¢ 9.0 2.1 0.170 0,100
POSTPARTUM S
1 4.6 2 60 | 0,150 0,100
2 70.2 420 8.0 53 38 7.6 1.3 0140 0,100
3 54..0 , AR 3 , 0.130 . 0.080
L 57.6 375 2.0 41 9.7 2.8 0,160 0,120

% Mierograms per cent

+ Milligrsms per cent
@4 Per cent

39




SEVEN DAYS PREPARTUM

FOUR DAYS POSTPARTUM



TABIE XVIITI, PREMILKED HOLSTEIN, COW 10, 9l.

DAYS Lbs.of %Blood  *Blood #Colos— *Gmlés—-, 2Blood +Blood #Colos~ dGolos<

-Gz -

colostrum carotene vitamin trum trum calcium phos-  trum trum
: A carotene ‘vitamin. . phorus  calcium phos-
: A e i phoruUs
PREPARTUM
10
9
8
et
6 .
5 0.1 300 17.90 10.4 3.2
4 0.7 201 72 0.190 0,140
3 3.1 260 20.0 193 66 10.0 3.6 0,%70 0140
2 10.5 . , 153 72 0.180 0,150.
1 20.0 260 16.0 170 70 10.4 3.2 0.170 0,160
POSTPARTTM _
1 29.4 ‘ 130 - 48 0,180  0:150
2 43,0 - 260 - 12.0 103 43 10.3 3.9 0;1600 . 0.150
3 41,5 e 77 - 35 0.170 0,150
L 46,7 230 16.0 72 30 - 1.3 3.5 0. 170 0.150

#* Micrograms per cenb
+ Milligrams per cent
4 Per cent




-A26-
COwW NO. 91

SI1X DAYS FREPARTUM

DAY OF FRESHENING

FOUR DAYS POSTPARTUM



TABIF XTX. PREMIIKED HOLSTEIN., COW NO. 60.

DAYS Ibs,of ¥*Blood #Blood  *Coles- *Colos- sBlood #Blood g#Colos- gGolos-

colostrum carotene wibtamin trum brum caleium  phos- trum - trmm
A carobene vitamin phorus  ecalcium phos«
A — — . phorus
PREPARTUM
10
9
i
7 .
6 1.3 9L 17 , 0.070 0.100
5 3.0 AR5 20.0 49 25 G4 4.0 0,160 0.140
4 4.8 . 84 31 ) 0,200 0,160 -
3 9.1 A0 23:0 131 55 9.3 - 3.4 0,190 0..160 -
2 1.6 : 150 -85 0,200 0,160
1 25,8 410 21.0 154 97 9.7 3.5 0.160 0,360 -
POSTPARTIM
1 33.1 149 84 0.160 0,160
2 58,5 425 21.0 144, 90 11.1 1.9 0.140 0,140
3 63.7 123 80 0.139 0.140

4 6., £25 20,0 81 52 1.1 2.0 0.130 0,120

% Micrograms per cenb
-+ Milligrams per cent
# Per cent

~LE Y-




-A28-

COwW NO. 60

FOUR DAYS POSTPARTUM



TABIE ¥X. GHECK HOLSTEIN, COW NO, #L,

DAYS Ths,.of #Blood *Blood  #Gglos- . *Golos- sBlood =Bloed @Colos- #lolos—

colostrum carobtene -vitemin - trum +trum  ealeium phos=  trum trum
A eerotene -vitemin phorus calcium  phos~
R — . ' S ’ phorus-
PREPARTUM
10 = = = = = = = =
9 o o o o o o o o
8 o o+ o s s o+ o
7 .
6 ,
5 oy o o o -9 o o o
4 ® o o ‘o @ ® o ©
3 P ct ot ¢ o+ o o c+
_2 ® ® ® o o ® @ o
1 s H = o 5 5 H H
: , 2 = = = 5 B = =
. P@STP&TUM . e s o i e (33 B fte e
, = B = = B 5 = &
1 %geg o I @ ® o ® o o
2 Se' =H B =8 o o o =¥ o
3. 51.6 .
4 4655

* Mierograms per cemb S . R ,
¢ Milligrems per cemt . B ' I ‘ ’ -
¢ Per cent

...6:;;1 ?V,_




-A30-

COW NO. 41

ONE DAY PREPARTUM

FOUR DAYS POSTPARTUM



| PEBIE XXT. . CHECK HOLSTEIN, COW NO. 5.

DAYS Ibs,of ¥Blood  *Blood - %Coles= #*Colos- +Blood sBlood gGolos= gGolos-
colostrum carobene wvitamin tram, trum ° calcium  phos- trum trum
i carobene vitanin phorus calcium phos-—
A phorus
PREPARTUM
= = = = = = = =
10 e} O el la} o o o o
g o ot o o+ o+ ok s o
8‘ .
l?‘
6 o9 o o o} oF o o o
& @ ® © o @ o @ o
3 < ot ot o ot ot & o
3 ol o ® o o @ o o
2 o " H + 1 N " i
1 = ) =) B g ] & =
e He ) e . e . e
POSTPARTEM B s = B = B B s
@ ® ®© o @ o) o o
1 3.8 o o o o 2 o a o
2
3 ’ ,29&5
4 5640

# Hicrograms per cenb
+ ¥illigrams per cent
4 Per cent

.,.Tg‘ mv.. :




TARIE XXII, CHECK HOLSTEIN. COW NO. 67,

DAYS Ths,of ¥Blood  %Blood *¥Golos~ #Goles~ 4Blood +Blood diclos-  dolosw. )

cologtrum carobene wvitemin  trum trom celeiom phes~  drum ©  trm
A  ecoroteme vitemin phorus  caleivm phos=-
N S ‘— SN )= ¢ -
PREPARTTM
10
2
8
7 3
3 360 - 18.0 = 13.3 Ll
> _
1 170 - 16,0 ‘ 10.2 . 3.8
POSTPARTEM | |
1 26,0 7 204 125 0,149 0.165
2 38.9 270 26,0 105 67 1.4 3.7 0,136 Q1
3 473 o 82 46 0.127 0,135
4 449 320 "18.0 44 27 3.5 3.4 0.143 0,133
% Microgrsms per cent
+ Milligrans per cenb

4 Per cent




-A33-
60W NO. 67

FOUR DAYS POSTPARTUM



TABIE XXITI, CHECK HOLSTEIN. GOW NO, 106,

DAYE Ths.of *¥Blood *Blood  *Colos- #Colos- +Blood +Blood ° #Colos- gColos-

colostrum carotens vitamin  trum trim calcium  phos~ trum Brum
& carotene vitamin phorns calcium  phos-
A i _ ) ) — phorus
PREPARTUM
i -
9
8
7
&
5
4
3
2. : -
1 1950 20.9 T , 8.4 5.k
" . POSTRARTUM
1 17,7 111 178 0.184 0,148
2 19.6 190 4.7 6l . 108 8.8 3.5 0,139 0.128
3 26.5 B 48 54 0.141 0.132
3

28.0 255 - 247 40 43 9.6 5.7 0,152 0.136

¥ Micrograms per cenb ‘
+ Milligrems per cent
4 Per cent :

“pgy=




-A35-

COV/ NO. 106

DAY OF FRESHENING

FOTTR DAYS POSTPARTUM



TABIE XXIV, CHEGK HOLSTEIN, COW NO. I08.
DAYS Ibs,of #¥Blood  %Blood #0olog~ ¥Colos- +Blocd +Blood gColos- #Colos-
colostrum <carotene vitenmin tram Trum caleivm  phos~ trum trum
A, carotene vitamin phorugs  caleium phos~
_ ‘ A - phorus
PREPARTTUM
10
Q/.
8
7
&
5
L
3
2.
1
POSTP ARTIM
1 6.3 125 201 0,130 0.130
2 R1.0 150 13.1 ic8 162 . 8.0 5.2 0,129 0,117
"3 29.0 , 35 60. : 0.119 0,110
!.{. 2700 195 16 - 5 - O I 120 O a 109

* Micrograms per genb
+ Milligrams per cenbt
4 Per cent

32 30 8.8 4.8

e




TEBEE XXV, - CHEGK HOLSTEIN, -

GOW KO, 138.

# Micrograms per cenb
% Milligramns per ceumb
4 Per cenb '

DAYS Ibszof #*Blood %#Blood  *Colos- #Qolos- sBlood +Blood #Golos-  gGolos~
' colostrum carobene vitamin  trum ~trum caicium phos~ - trum brum
A vitamin darotene pherus  celeium phos—
_ _ : A _phorus
. PREPARTUM ’
10 -
9
8 .
7
1<)
5 610 10.0 dads
VA
3 570 26,0 16.0 547
2
1 570 3L.0 - 10.5 5t
POSTPARTUM _
1 19.0 250 290 ' 0:300  0.290
2 26,3 450 26.0 176 184 9.6 3.9 0,170 0165
3 27.7 ' 120 152 ‘ 0,150 0,119
& 314 350 22.0 92 162 11.1 3.2 0.160 0,340

-LE*T-




-A38-

COW NO. 138

FOUR DAYS POSTPARTUM



TABLE XXTL, OHEGK HOLSTEIN, COW BO,. 98.

BAYS Ibs.of %Ploed ¥Blood  #0olos~ #Golog- ‘@Ei&:ad © 2Blood  #Golos~ dColos-
colostrum carctene vibemin  tom e epeleivm  phos<  trum brum
: A cerctene vitemin phorus  ezleium  phos-
- : A _ s . phorus
PREPARTUN
10
9
8
7 i
6 .
a 8
4 i
3 789 28,0 - ‘ 1.4 had
R :
1 760 28.0 ' A 0.6 5.3
POSTPARTUM
i 7.7 X 237 58 .0 0.200
2 27,2 530 28.0 23 58 7.9 3.9 0.180 0.170
3 38.1 153 i 0,140 . 0,135 §
A 51.5 515 26.0 59 46 10.2 4O 0,140 0,130
e

Elerograms per ce
Hilligrans per eﬂzﬁ“
FPer cenb

W
o
k)




—AAO-

COW NO. 98

DAY OF FRESHENING

FOUR DAYS POSTPARTUM



TABIE XXVIT. OCHECK HOLSTEIN, COW TO, 140

DAYS Ibs,of #*Blood #Blood  *0olos— *Colos— +Blood #Blood gGolos- dColos-

colostram carotene vitamin trum Lrum caleinm  phos- o trum
A carobene vitamin phorus  calcium  phos~
A _ i — gherus
PREPARTUM
10
Q
8
7 |
& . . , 4
5 435 | 10,0 3.0 £
4 . x
3 425 28.0 , 1.3 5.6
2 ‘
1 360 26.0 ' 10.4 LG
POSTPARTUH
1 17.8 ' , 238 238 ; , 0.320 0.260
2 29.7 340 19.0 22/, 183 9.8 3.5 0,205 0,175
3 30.4 177 134 : G360 - £.34%
5 0,180 0,150

4 32.2 3320 18.0 136 122 9.1 1.

* Micrograms per cemb
+ Hilligrams per cent , _
4 Per cent | ‘ : : _ |




-Ad2—

COW NO. 140

DAY OF FRESHENING

FOUR DAYS POSTPARTUIla



TABLE ¥ZVIII, FPREMILEED JERSEY. COW NO. 11,

DAYS Lbs.of #¥Blood  #Blood #Bolos~ *Golos~ ¢Blood +Blood dOolos- pColos~

colostrum carctene vitamin  trum Hrum ¢zleium  phos- Hrum trum
A carotene vitamin phorus  calcium  phos~
- _ _.phorus.
PREPARTTM
10 0.9 133 69 0,166 0.123
9 1.0 2430 22.5 165 83 10,2 3.8  0.153 0..130
g 1.2 182, 85 : 0.172  0.131
7 1.4 2640 19.3 B 83 10.5 4.3 0.384 0.4
6 1.6 - . 188 3 0.170 0.146 L
5 1.8 2810 173 91 10.2 50  0.175  0.155 %
4 2.1 | 153 78 0.173 0129 &
3 Bt 2320 18.4 133 65 10,7 6.3 0,175 0,115 o
2 42 10 55 0,172 0.121
1 6.5 2600 15.1 153 72 1.2 5.3 0,181 0.128
POSTPARTEM
1 . ; - 252 107 0,115
2 8.8 1610 8.1 191 108 6.2 1.7 048 0.107
3 18.6 239 128 - 0.138  0.107
4 23.9 1080 10.3 106 ) 9.5 2.5 9.142 0,107

% Micrograms per cend
+ Milligrams per cend
7 Per cent




TABLE XfiX, PREMIEKED JERSEY., COW NO. 36.

DAYS Ibs.of #Blood . ¥Blood  ¥Colos- #Colos- +Blood +Blood #Golos~ gGolos-
eoloshrum carotene wvitamin trum vitemin - caleiwm  phos- Hrum +rum
A carotene A phorus  caleium phos~
' - : phorus
PREPARTIM
10 = = =1 =
9 o} ‘o o Il
g o ot ot ot
7 L
6 . o
3 s o eh <8 B ;t
s L4 . vl @ @ o G. 144 0:130
3 2.8 210 29.2 o ot ok ot 0.209 0.185
2 7.2 S A ® ® "o ® 0179 0,210
1 12.6 2150 4.8 R K = H 0,185 6,210
_ " = = H
POSTPARTUM e o = e
. ol i3 = o]
1 1.6 o o o o 0.210  0.225
2 22.2 - 1860 21.5 o o o o 0,196 0.175
3 28,0. ' ' : 0. 199 0,165
4 35.0 1760 55.8 0.222 0.150

% Micrograms per eent
+ Mill3grems per cent
4 Per cent




TaBLE XEX, PREMILKED JERSEY. GOW NO, 32.

DIYS ILbs,of | #Blood  %Blood #Golos- *Colos- +Blood +Bleod gGolos— ;é’(iolosm

colostrum carotene vitamin Srum trum cdleinm  phos- trom trum
A carotene vitamin phorus  calcium phos—
L\ ' , . phorusg
PREPARTUM
10 0’-9 1 : 7 )
9 0,1 590 24.0 10.6 3.1
a )
7 500  24.0 - 17.2 43 _
6 S B L
5 0.2 550 28,0 : 10.7 41 ~
Zl' O»o 6 ’ 7 . \‘?l
3 0.6 530 28,5 101 - 230 10,2 3.9 0,212 0,125
2 1.0 A 0,220 0.128
1 4s8 A80 26.0 22 310 10.2 FARS) 0.226 0.152
POSTPARTUM -
1 . 25.6 | 386 286 0,253 0.160
2 27.7 480 8.0 . 312 Th 6.2 ZeR 0.236 0,158
3 31.0 230 65 - 0.204, 0. 144
L

37.2 265 26.5 253 72 1.6 ENA 0.214 0.154

#* Micrograms per cend
+ Milligrams per cent
4 Per cent




-MS-
COW NO. 32

SIXTEEN DAYS PREPARTUM

DAY OF FRESHENING



TABLE XiXI. PREMIIKED JERSEY. €OW NO, 53.

DAYS  Ibs.of = #Blood ¥Blood  #Golos-= ¥*Qolos~ ‘sBlood 2Blood golos- glolos-
golosbrum esroitens vitemin trum trum ecalcizm  phos- trum Bruim
: A carotene vitamin phorus calciwm  phos-
e SRR > .-
PREPARTENM
-10
9 300 25,0 2.6 I
8
7 0.2 350 30.0 204 13 13.5 5.5 0.143 0.138
6 1.2 220 104 0.162 0.129
5 40 310 22,0 199 9% 120 6,0 8.165 0.140
A 5.5 210 Th 0.156 0.151
3 5.6 330 270 155 52 3.1 48 0,119 0.152
2 8,0 ‘ , 126 40 ' 0,163, 0.144
1 12.0 280 21,0 130 41 13.0 3.8 0.144 0.150
POSTPARTUM
1 16,0 , 115 46 0,154 0.148
2 26.0 220 20.9 167 - 66 10,7 4l 0,146 0.143
3 32.4 o 112 70 8,122 0.351

% 30.8 250 22.0 51 36 12,6 3.4 0146 0.138

% Wierogrems per cend
=+ Milligrams per cent
4 Per cenk

...4179".';..




-MS -

COW NO. 53

NINE DAYS PREPARTUM

DAY OF FRESHENING



TABLE ¥¥XIL.,

PREMITXER JERSEY., GOW HO. 11,
DAYS . Tbs.of ~ #Blood %Bleod #folos- ¥(olos- +Blood +Blood gOoles- d#Colos—
’ colosbrum carokene vitamin trum Trum calcium  Phos- trum trum
3 carobene vitamin phorus  caleium phos-
.'.f; _ phorus
PREPARTUM
10 , , _
9 200 23.0 13.1 46
3 ' _
7 250 23.0 13.0 5.2
: .
5 23@ ’21» O 11#3 3@6
4
3 2L0 6.0 10,2 3.8
2 -
1 310 10.0 10.7 3.7
POSTRARTIM )
1 A5 188 122 0,183 0,155
2 8.5 200 16.0 12 72 10.2 3.7 0,166 0,140
3 21.2 , 136 82 ] 0.146 0,130
b 272 220 23.0 50 . 2.8 2.8 0.182 s}

* Micrograms per cent
2« Milligrams per cenb
4 Per cent.

68

.-647'* T




DAY OF FRFSHENIIto

FOUR DAYS POSTPARTUI".I



TABIE XXYXTIT, PREMILKED JERSEY. COW NO, 56.

BATS Lbs,of #Blood  ¥Blood %Colos- ¥Qolos~ +Blood +Blood #Colos- gColos~
colostrum carotens vitamin  trum trum calecium  phos- brum trum
L A - corotene vibtamin phorus ecaleiwm  phos~
' 2} . Pphorus
PREPARTUM
10
9
8
7 '
& 0.4 . ' . .
5 .8 - 200 21,0 143 1z8 10.0 4ab 0.242 0,126
4 4.1 . 192 115 : 02216 0.180.
3 7.2 200 23.0 173 116 . 9.7 45 0.208. 0, 180:
2 9.7 : 149 %4 - 0,197 0,164
1 13.3 280 R9.0 163 117 10.0 3.8 0:186 0,154
POSTPARTHM
1 8.9 1r7 62 0.205 0,162
2 20.6 255 240 134 68 9.2 3.2 0.X78 0,134
3 23,6 ‘100 P : C0:ITA 0:330
L 22,9 210 13.0 62 X 2.0 3ed 0.172

Micrograms per cent

| e Milligrams per cent

4 Per cent

0:;129

TG -




-A52-

COW NO. 56

S1X DAYS PRSPARTmi

FOUR DAYS POSTPARTUM



TABLE X¥XIV., PREMILEED JERSEY. GOW NO.. 50.

€577

DAYS Ihs,of #*Blood ¥*Bloed  #Colos- #Colos— +Blood +Blood #Oolos- @Uolos—
colostrum carotene vitamin trum trum calcium  phos- brum trum
A carotene vitamin phorus  ealcium phos~
' A phorus
PREPARTUM
10
¢
g
7 9.6 5.3
6 .
5 210 35.0 1177 5.8
A
3 280 33,0 10.4 6.0
2 - 0.2 7 : .
1 9.5 350 27.0 125 72 16.0 6.0 0,240 O.244
POSTP ARTUM '
1 13.5 162 28 0.236 0.192
2 6.9 240 15.8 84, 70 7.2 hedy 0.220 0.184
3 31.3 . _ 140 112 . » C.191 0.164
l;, 274:’-{;— 250 13 .O 72 66 9‘62 a[}:&? 03164 06142

* Micrograms per cent
+ Milligrams per cent

4 Per cent




-A54-

COW NO. 50

ELKVNN DAYS KRKPIiLRTUM

FOUR DAYS POSTPARTUM



TABERE X(XV, PREMILXED JERSEY. COW N0, 29,

DAYS Tbs.of ¥Blood #Blood  *folos-  #0olos- <Blood +Blood #Golos~ dSolos-

A}

colosbrim carobens witamin Brem trom - caleimm  phos- trum trom
- A caretene  vibamnin phorus <ealcium  phos-
A A phorus
PREPARTHN
10
9
8 . , ,
7 1.0 _ 128 174 . 0:1869 0.122
6 1.2 . 173 82 : 0.168 0,132
5 3.9 280 . 27.1% 178 80 9.6 4.3 0,165 0.13¢6 )
4 5.0 150 80 : _ 0:.159 0.148 i
3 9.6 330 27,1 183 & - A Ls5 0,159 0,142 ¥
2 2.8 199 70 : $s160 G.134
i 18,2 35¢ 25,0 3hk 112 7.8 2.6 0.151 0,136
POSTPIRTUR
i 23.8 . 129 55 0,164 8,139
2 279 320 184 86 36 8.2 2.9 0146 0,134
3 3.9 ' 166 32 0.158 G.231
4 2 0,160 .13

29.2 360 20,9 1 iz 8.4 2.2

% Mievogramg psT cent
+ Miliigrams per cent
4 Per gent

T




-A56-
AWV NO. 29

eight days prepartuk

FOUR DAYS PREPARTUM



TABLE XXXVIL. PREMILEED JERSEY., 6OW NO, 102.

DAYS Ths.of ¥Dlood ¥Blood  #Uolos- #0olos- sBlood #Blood gGolos- dColos—

colostrum cerobene vibtemin = trum Lrum caleivm  phos— trm trum
’ L earotene vitamin phorus calcium  phos-
- A : e phorus
PREPARTUM
10
9
. 8
7 910 28.0 10.7 6.0
6 - 2,7 7 512 110 . . D213 0178
5 3.6 530 27.0 202 72 10.4 5.9 0.181 0.146 &=
4 5.9 R66 42 0.149 0.13, 3
3 . 81‘ 5 730 235@ 15(3 3@ 9 .,’7 5401 Da157 O:u 150 i i
2 14.0 : 124 25 . A 0.169 0.145 .
1 20,2 610 22,0 - 90 28 112 LgB 0.153 0,144
POSTPARTUM
1 18.0 ‘ E . 90 26 - 0.153 0.142
2 22,6 580 210 82 19 9.7 b8 0,145 G.142
3 26,5 _ 70 15 0,153 0,137
L 8.2 &00 25.0 3 I2 10.0 3.8 0,353 0,140

% Micrograms per cent
= Milligrams per cent
# Per cent




SEVEN DAYS EREPARTUM

FOUR DAYS POSTPARTUM



THBIK XXXVII. PREMIIKED JERSEY. €O NO, 131.

SEAES Ibg.of ¥Blood ®Blood  *®Colosw ¥(olés-: +Blood +Blood glolos+ Aloloss
coicabrum  cerotens vitsmin tiom Tt calgimm  phos< trum trum
% carotens vitiemin phorwe  caleium  phos~
' . “ : i PHOTES
FREFARTUR
10 0.4 . '
9 0.3 590 36.0 10.3 46
8 0.2 ' ‘ ‘ ‘
7 WA 580 3440 103 3 ,
6 . 0.6 : L P
5 2.5 L8O 28.0 ' 18.3 45 0,360 04130 e
L 3.7 3128 L, ‘ 0.178 0.160 '
3 59 465 21.0 142 8o L2 0:15C 0,166
2 6.2 113 64 S oae G0
1 11.0 410 18,9 228 17, 3.3 C.dée 0,120

FOETPARTTH

1 13.9 G, g0 0,X70 - 0,150
2 25.5 480 10.0 89 A 8.2 Z.6 . 150 0.120
3 25.5 , ' 80 66 _ 0,140 0,120
L 29,0 320 12.2 78 28 B 1.8 0:140 0.130

# ¥icrograms per eshb
+ Milligrams per cend
ﬁ{ Per cent




-A60-

COwW NO. 131

DAY OF FRESHENING



. TABLE RRAVIII.

PREMIIZEL JERSEY.

. BOW NG, 90,

+Blood

DEYS Ihs.of #Plocd ®Blood  Uclos-  #Golos- Lo »Blocd folos- gloles~
colostram ecsrobens vitamin Hrum Trum caloitm  phos- b brn
: A carobene vitamin phorus - caleium  phos-
' A . phorusg
i
9
8
7
S
5 1030 33.0 2.9 3.6
A o , . :
3 Oads 1650 33.0 , 2.7 X9 . . ,
2 1.3 139 46 ‘ - 0370 0:140
1 1.6 950 32.Q 131 37 94 3.6 0,180 2,150
POSTRARTUM
1 546 220 52 , 0.190 0,150
2 l?tl 1{}0@ 33 00 368 103 9‘5 26’ 8 G-. lég C}Q:LEQ
3 20.5 238 A , 0. 140 0.120
L 26.6 730 18.0 213 86 8.6 1.8 0.140 0,140

¥ Microgrems per cent
+ Mllligrams per cent
4 Per cent




-A62-

COW NO. 090

SEVEN DAYS FREEARTUM

DAY OF FRESHENING

FOUR DAYS POSTPARTUM



TABLE XXXIX  PREMIIKED JERSEY.

COW WO, 23,

DAYS Ibs,of ¥*Blood  ¥Blood  #Colos- #Colos— +Blood +Blood gColos~ gdGolos~
colostrum carotene witemin trum trum "egleium  phose trum trum
X ecarotene vitamin phorus  caleium phos~
_ R phorus’
PREPARTUM
10 0,2 _ - _
2 0.2 530 - 31.0 10.0 3.5
8 G2 SR -
7 0.3 500 . 39;0 1090 ' 3a5
5 0,2
4 0.2
3 0.2 .
2 0.6 297 97 - 0.370 0,170
1 3.0 530 318 100 10.3 345 0.430 0,180
POSTPARTHM _
1 T 17,5 200 . 478 o _ 0.380 0.225
2 32.5 425 23.0 152 ERA N 5.0 1.X 0.310 0.185
3 37.1 126 . 28 ' 0,280 0.0%90
& 35.7 520 23.0 76 47 6.4 2+6 0.260 0.170

#* Micrograms per cent
<+ Milligrams per cent
¢ Permcent

-59 Y-




-AB4-

COw NO. 23

FOUR DAYS POSTPARTUM



TABEE XXXX, PREMTIXED JERSREY, CO¥ NO. 94.

BAYS  ‘Ibs.of xBlood - #Blood  *Colos- *Colos- #Blood  ¢Blood

#Colos—  gGolos—

colosbrum carotene vitamin trum Lrum caleimm  phos- trum brum
A carobene vibamin , phorus  caleium phos=-
A ____phorus
PREPARTUM
10
g 650 31.0 10.8 bisd
g
7 750~ 33.0 9.0 4a2 :
6 | y
5 70 30,0 9.7 4D o
A : i
3 630 28,0 185 114 8.8 3.9 0.410 0,250
2 0.9 147 102 0,480  0.240
1 e 630 30.8 1z29 85 8.8 3.8 0435 0,230
POSTRARTUM ' #
1 iz.1 ‘ iiz 66 0.335 0,200
2 20, 4. 550 26,0 110 57 - 8.4 2.5 0,250 0.195
3 26.1 98 70 0,260 0,185
A 26,0 515 28:0 . 77 71 8.4 3.3 0235 0.175

¥ Micrograms per cent
+ Milligrems per cent
4 Per cent




-A66-
COW NO. 94
FIFTEEN DAYS FREPARTUM

DAY OF FRESHENING

FOUR DAYS POSTPARTUM



TABIE XII. CHEGK JERSEY, COW Mo, 1l.

DAYS Ibs.of #Bloed *Blood  %Golos- *Colos~ +Blood =Bloed ¢Colos~- gColos-

eolostrum carobtene vitamin trus ~ trum caleium  phos~ trum trum
A caroténe vitamin phorus  calcium phos-
B S — » ‘ phorus
PREPARTOM
10 ) . ,
9 170 20,8 16.5 4.0
o ‘
7 240 18.5 : 1t.4 4s2
6 ;
5 250 18,5 i 10.9 5.1
1;, : . 4
3 225 20,0 " 10.9 3.0
2
1 320 1.0 12,1 1.9
POSTPARTUM :
1 1.0 ’ L2/, 282 . 0.203 0,190
2 27.8 170 12,0 255 176 9.7 2.4 0.171 0.150
3 25.5 . 91 74, ‘ 0,161 0,130
Zl' 2.11‘0 2 16@ 8»0 5 3 ‘ ’4'5 3 4—0—9 2 cl' ) 0 a‘léé O q'lzl'o

¥ Micrograms per cent
+ Milligreams per cent
# Per cent

...Lg'ov-




TAB;‘.E szq G}EGE Q.TE‘ESEK& QOW‘ NOI" 62.,1

DAYS Ths.of #Blood *Blood  *Jolos- *Golos- ¢Bloed Blood gGolos= gColos~

ecolosbrmm cerobene vitemin — Trum trum celeivm  phos— trum T

F: O carotene vitsmin phorus  calcium  phos-—

I : ' 2 : _Dhorus

PREPARTIM

10 \

9

8

7

6

5

4

3

2 ) . ’ T

1 375 - 10,8 4o

POSTPARTTY

1 545 23 378 o 0,196  0.175

2 21.5 330 19.7 166 308 A 3.2 - 0,162 0140

4, 27.7 - 330 10.0 51 286 8.8 362 0,143 0.115

% MVierograms per cenk
< Milligrams per eend
4 Per cent

—§9’V-




TABLE YEITI, GHECK -JERSEY, COW NO. 52.

PAYS Tbsiof #Blood ¥Blood  *Colos- #Colos- +Blood +Blood - #eolos~ doolos—

colostrum carotene vitamin Trum trum caleiym  phos- trum trum
A3 carotene vitemin phorus caleium  phos-
A . i __phorus

PREPARTUM
10

g - 10.4 body

Z) 10.4 L7 i}’

5 330 22,0 . 1044 Lol $

4 - )

3 350 . 23.0 : 10,3 6.8

2 : : ‘

1 510 35.0 10.0 5.0
POSTPARTUM

1 148 | 336 U2 0.241 0,208

2 194 440 22.0 345 142 6.5 3.2 0,179 - 0,128

3 28.3 157 75 0.151 0,140

4 26.8 500: 22.0 &9 23 TR 5.6. 0.185 0.137

% Micrograms per cenb
< Milligrams per cent
# Per cent




-A70-

COV NO. 52

DAY OF FRESHENING-

FOUR DAYS POSTPARTUL!



TABES EIIV. CHECK JERSEY, ©OW N0, 62:

PAYS  Ibs.of  *Blood *Blood  *Golos— *Golos-  sBlood <Blood gColos- golos-

eolostrum carvobene vitamin trum trom . eslcim  phos— trum trum
A carotene vitamin phores calcium phos=
' ; : A o : phorus
PREPARTEOM
10
9
3
7
&
5
4 -
3
2 o ' ' _
i 270 12,0 - o Te3 3.6
POSTPERTOM
1 21.3 256 - 148 . 0,205 0,190
2 . © 25,0 260 297 189 T3 1.8 0.175 0,140
3 30.5 110 117 0.163 0,115
4.

40.0 280 5.0 68 57 8.5 . 2.8  0.185 0.135

¥ Micrograms per cenb
+ Milligrams per cent
# Per pent '

~TL V=~




-A72-

COW NO. 62

DAY OF FRESHENING

FOUR DAYS POSTPARTUM



TABLE XLV, OHEGK JE&RSEY,, GOW NO. 38,

BAYS  Ihs of #Blood #¥lood #0olos- ®Colos=, <+Blood +Blood ¢Colos- glolos~

colostrum .carobene vibtamin  trum brim ‘caleimm  phos-  trum trum-
z & gsvobene vitemin phorus  ecaleivm  phos- -
: : B B . 'DthIlo
PREPARTUN ‘
10
9
T 55C 197 ' 2,6 4.3 r
5 o) 24,0 © 113 5.2 3
4 - , , i
3 159 5 1860 89»,6 4a£.§' i
2 ) . T
1 510 -+ 1550 - %2 5.0
| POSTTARTOM '
1 5.2 B w LY 0.249 0.221
2 52l - 350 16,0 166 137 Lab ‘1.4 0.245 0.212
3 20,56 g . . 1% - 154 ‘ 0214 0,188
,4 _'1%0 330 10,0 204 - e 6.6 3.8 0,178 0,163

Iv}mrograms wer cent
= .I:L.i.Lgr'efﬁs per cent
;zf Per cenv




TABLE XIVI, GHECK JERSEY,

DAYS Ibs,of #¥Blood

GOW NO, 55.

L

#Blood  %¥Colos~ *Golos~ Blood =2Blood gGolos- #Golos—
. eolostrum carotene vikamin - trum trum ealeium = phos—  trum trum
' A earctene vitamin phorus  caleiun phos-
7 : - phorus
PREPARTUM ‘
10 ‘ -
9 1020 31.0 1.3 3.5
4 ’
L)
7 1110 23.90 9.6 3.6
: , .
5 960 24,0 8.1 ' 3.2 ©
A ‘ .
3 900 26,0 8.9 3.3
2 .
1 85@ 2386 A 908 313
POSTP ARTUM '
1 19.4 7 219 80 - ‘ - 0,191 0.150
2 33.0 700 14.0 232 &3 5.8 0.6 0,180 0.150
3 . 29.0 . . 25 109 0.120 0.130
4 . N . 30@2 630 160 O 46 9@ l 3@ l 00130 0312‘@

* Microgrems per cent
+ Milllgrams per cewt -

4 Per cent

145




-A75-
COW NO. 55

TWELVE DAYS HtEPARTUM

DAY OF FRESHENING

FOUR DAYS POSTPARTUM



TABIE XEJII, CHECK JERSEY, COW NO. 93.

DAYS Ibs.of #Blood *Blood — #Colos~ #Colos— sBlood  ¢Blood - #Colos~ dColos-

colostrum carotene vitamin trim trum caleium  phos- frum . btrum
A carotene vitamin phorus  caleciun phos-
. A e . i DhoTUS
PREPARTUN , '
10
9
8
7 i
6 - | , &
5 910 26,0 S % | 4ol e
4 ' . 7
3 - 910  35.0 10,0 4e8
2
1 910 31.0 : %ol 4a8
POSTPARTUM |
1 16.5 , 169 U9 0.260 0,260
2 29.8 . 830 27.0 125 127 . 8.0 2.5  0.200 . 0.215
3 29.0 101 98 0,185 0.195
4 . 32.8 850 - 26,0 82 80 . 8.4 2.3 0.190 - 0,200

¥* Micrégrams per cend
+ Milligrems per cent
4 Per cent




—A77-

COW NO. 93

FOUR DAYS POSTPARTUM
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