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CMFm I

IHTRODUCtlOfi

object of thia study was to deteraiiae tbs efficiency of nUk^

suppleoented with a laatative and different Yitaaias^ as a substitute for

colostrum in raising dairy calves from birth.

Kany valuable brood eoirSf though still reproducing normally^ may

fail to prodixce colostrum suitable for calf feeding due to infected

udders or advancing age. This frequently results in the loss of valuable

calves and in good brood cows being disposiKl of before their usefuljaess

is completed.

The practice of milking high produoixig cows before parturitioa

has increased in recent ysj^rs. Hanson et al (9), Ragsdale et al (27)1

and Woodman and Hammond (ko) have shoim ihat idien oows are milked as

much as ten to fifteen days before parturition the secretion mill be

milk Instead of colostrum at parturition.
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REVXEUr OF RIUTED SUBJECTS

CkalostnoB !• the fluid preeeat in the nezmal aarfu&ary gland at

pa^uritlon (37}. Colostrum and milk vary sxiffioiently in cc»iq;>08itidn

that thigr are eonsidered as different substanoes.

One of the most significant differences in colostrum and milk is
1/

in their total solid oontents* Jacobsen and WalUs (15) found by

analysing 69U samples of colostrum taken on the day of parturition that

the total solids averaged 20.2 per cent eonpared to 12.0 per eent on

samples taken from the same cows fifteen days later. An average of the

analyses of colostrum made by tiienty~flve investigators^ working before
/

19264 published by Qarrett and Overman (d), gives an average of 2k»^

per eent total aolids for cows* colostrum on tha day of parturition.

There is a wide difference in the total solids content of the colostrum

from different cows^ as shown by the maadmum of 38.1» per cent total

solids and the minimum of 13*72 per oent total solids found by these
/

same tiienty~flve inveatigators. Woodman and Hammcmd (UO) obtained values

of UO.O per eent total solida in the mammary fluid of a heifer in the

last month of her first pregnancy. Eugling (6) reports 26.93 per oent^

and Qarrett and Overman (8) report 26.1^0 per oent total solids dtirlng

the first day after parturition.

The high total solids content of colostrum is due largely to its
/

high percental of proteins* Ihgel and Sohlag {$) found 17*^7 per oent

protein in oolostarum immediately after parturition* Qarrett and Overman

A V»■; i'rn I i I
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(8) report 13*97 per oent protela in the oolostroa of a Holsteln oov

and lli«70 per cent protein in the colostrum of an Ayrshire coir as

eoeqpared to 2*92 per oent protein and 3*17 per oent protein respectively

on the SflOM earns ten days later, leoihuai and Hammond (1|0) found 35*0

per oent globulin in the mamaary secretion of a heifer during the last

month of pregnamey* i%e findings of twenty-five investigators published

by Garrett and Overman (8) give an average value of 16*76 per sent

protein on the day of parturition and 6*16 per oent protein four days

later.

Wells okI Osboorne (39) demonstrated hy the use of tlmi anaphylaxis

test that there are four distinct types of protein in miUc* They also

showed that the globulin of milk mas identical with serum globulin while

the other milk proteins were different from the proteins of the blood.

Most investigators quote total protein* Some of the earlier^ as Engel

and Schlag (5)* give albumin and globulin ooatbined under a heading of

albumin* Harding (12) reports that the globulin content of colostrum

may be as high as 13*0 per cent* Ragsdale et al (27) give a globulin

value of 18*0 per oent in eolostrum* One of the highest reports on the

per oent of globulin In eoloetznim was 35 per cent by Woodman and

Hammond (UO) in a heifer lees than one month before parturition* The

casein and albumin content of colostrum is higher than in milk but the

difference is not as signifloant as the differenoe in the globulin

content of the two fluids (ItO).

Pramulener (7) working wl-Ui goat and sheep erythrocytes estab-

litdied the fact that antibodies were present in eolostrum. He found a
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relatlonahlp batmen the antibody and ̂ e globulin content of colostznm.

B^naann (26) Inmunleed pregnant goats againat coll and typhoid organlsas.

He then determined the titer of agglutinins in the blood of the dan*

After parturltiOT he studied the agglutinin titer of the colostrum. He

found that the colostrum titer for these agglutinins tras high, even

exceeding the titer of the blood serum of the dara in some instances.

Others, Mason et al (17), Kelson (19), and Sato et al (29), lorking with

coli, typhoid, diptheria and other organisms have shoen that the anti

bodies found la a coir's blood serum are found in her colostrum.

The separate mrks of Howe (23) and Kelson (19) show that theie

is a relationship between the globulin fraction and the antibody titer

of colostrum. Both of these investigators used the chemical analysis

of the blood of a cow, of her colostrum, and the blood of her calf, both

before ingestion of colostrum mi after ingestion of colostrum, to show

the transmission to the calf of coli agglutinins and euglobulin

pseudoglobulin I fractions by way of the colostrum.

Ihveetigators disagree on the amount of fat present in colostrum

at parturition and throughout the colostral period. Bugling (6) gave

a low percentage, 3.5U, immediately after partuxdtion with peroentagee

up to 1*.75 for the next three daye, going doen to an intermediate figure

of 1^.08 per cent at seventy-two hours after parttirition. Oarrett and

Overman (8) report 8.U5 per cent fat in colostrum of a Holstein cow at

parturition and 13.02 per cent fat six hoiirs after parturition. The

fat percentage of her colostrum gradually declined to It.33 per cent at

eleven days, considen^ by Oarrett and Overman (8) to be the end of the
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colostral period* fhey also report on an Ayrshire oow, whose fat

test -was 8 .ltd per oent at teelve hours after parturition and gradually

deellMd to 3*73 par oent fat at eleven days. The sunmary of the

findings of teenty-flve investigators ooa^illed 1^ Ovsnaan (8) give a

variation of from .15 per cent fat to 9.55 per oent fat in colostrum

during the day of parturition. Jaoohsea ani lallls (15)# from their

study of colostrum aamplaa of four hreeds^ found that the fat content

mas extwMBsly variable for the first three daya following parturition,

ranging from a minimum of 1*U per eent to a maadaua of 8.5 per oent fat.

They found the percentage more uniform after the first three days and

that on the fifteenth day the fat percentage mas 3*9 per omit. The

average per oent fat of their samples for the first three days mas

slightly higher than the percentages on the fifteenth day.

The lactose in oolostnai is of the same eonq^iosltion as that

found in milk but it ia foxmd in raialler amounts, usually frrni 2 to 3

per oent at parturition, as shown hy the works of Eugling (6), Engel

and Schlag (5), Jacobsen and Wallls (15), and Oazrett and Ovezmui (8)*

The percentage of lactose in colostrum rises gradually as the pereentago

of most of the other solid ooostltuents go down.

Colostrum contains a muoh higher proportion of minerals than

does milk, according to Eugling (6), Woodman and Hasmaiond (hO), Engsl

and Schlag (5), Qarrstt and Oveiman (8), and Ragsdale et al (27).

Qarrett and Ovsman (8) report that the total atdi is hi^ in colostrm

at parturition and that it declines steadily until the secretion reaches

the composition of milk* Jacobsen and Wallis (15) found a high total

* «*£ .'jj.. -
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ash content of colostrum on the first day after parturition with a tiiarp

drop on the third day, followed by a gradual decline to normal by the

fifteenth day. Their findings werei 900 milligrams of ash per 100

milliliters of colostrum at parturition, 77S milligrams on the third day

and 675 milligrams on the fifteenth diqr* Oarrett and Overman (8) found

high levels of calcium, phosi^orous, magnesium, and sodium with a gradual

decline of these aeeompanied by a rise in potassiimi as colostrum changed

to milk. Their analyses are shown \iiy the following summaryt

Per Cent Per Cent
At Parturition Ton Days Later

Calcium .231 .125
Magnesium .035 .OH
I^osphorotts ,213 .111
Sodium .077 ,Ola
Potassium ,131 .152

Jacobsen and Wallis (l5) draw a direct correlation between the percentages

of calcium and phosphorous and the percentage of total ash in colostrum.

Davies (2) reports an iron content of 25 parts per million in colostrum

coi^kaxed to 2*5 parts per million in milk.

In more recent years the increasing knowledge of vitamins and

vitamin chemistry has placed much emphasis on the vitamin content of

coloetrum and ita effect on the calf. Stewart and MoCoUum (35) assayed

colostrum for vitamin A frwa one hundred Ayrshire oows m fourteen farms

during the stall fed period for the first seven dtys after parturition.

They obtained vitamin A contents raiding fraa 35 I. U, (International

Unit) to 1181 I, 0. per 100 milliliters of colostrum, with an ari^imstical

mean of 392 I. U. for the seven day oolostral period. Eaton et al (3)

collected colostrum from several cows en winter ratione. They pooled
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this colostruDi nixed It thoroughly and then deterained the oarotene and

vitamin A eontent* It oontained 25U aiorograns of oarotene and l,lJt3

nicrograns of vitamin A per pound of colostrum. They then eoiQMred this

to a coi^posite 8aaq>le of herd milk from the same herd reeeiving the

feed sasd manag«sent. The herd milk contained US micrograms of oarotene

aisi 9$ micrograms of vitamin A per pound of milk. Hanson et al (10)

give a value of 6,350 I, U. of oarotene and 5,260 I, U, of vitamin A per

po\md of oolostrua as ecapared *ith 172 I. H. of carotene and 3lU I, U.

of vitamin A per pound for herd milk. They emphasised that cows of a

uniform age that had received Identical rations varied widely in the

vitamin A content of their oolostral milks.

Pearson and Darnell (22) determined the amount of four of the

B c<»Bq)lex vitamins in cows' colostrum and milk. Their results are

sxaaaarised below.

Colostrum Milk
Micrograms Per Micrograms Per
Milliliter Hilliliter

M(

Siboflavin
Nicotinic Acid
Pantothenic Acid
Thiamine

Waugh et al (38) repoz^t levels of oholine in colostrum of *69 microgpraaui

per milliliter as oca^arsd with .lU micro0paas per milliliter at the end

of the colostral period.

Eaton ot al (U) report 23 I* D. of vitamin D per pound froa their

Mean S. D.# Mean S. D.«

6.10 1.85 1.77 .31
.96 .29 .91 .16
2.2U .87 3.67 .57
.62 .06 .38 .05

•S. D. is the abbMviatiwi for Standard Deviation.
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pooled eolostrua and 10 Z. U. of vitanin D per pound from their oompoeite

milk aaaqilea.

Parrish et ai (20) report average level* of tocoidierol* in the

first colostrum seven to teelve tines u high as tiiat in milk from the

sans covB on the eighth day.

Franulener (7) denonstrated that eolostrum is the chief agent in

bringing about the passive iamunisation of sucklings and that they rapidly

gain a vrell maintained antibody oontent in their blood when fed colostrum.

Sadth and Zdttle (50) found that oalves fed colostrua survived aore

frequently than those dein>ived of it. Qoli organiSHis were found all

through the bodies of ealves that died as a res\ilt of not receiving oolos-

trum. Working with bacillus aboz^us they showed that agglutinins not

present in the calf** blood appeared quickly after ingestion of colostrws.

Kelson (1?) established a baoteriolytio action in blood serum idiich appears

in scmw way to protect newborn ealves against coli infections. He further

dttaonstrated that the newborn ealf did not have definite agglutinins for

coli organisms before receiving colostrum but ̂ at these appear in the

blood shortly after the ingestion of colostrum. He also concluded that

the calf that receives colostznim is better foz>tlfied against an invauii^

of coli due to the combined effect of the natural bacterlolytio action

end of the agglutinins passively transfezred to its blood stream from the

eolostnuB. Nelson's work, considered with the euglobulin and pseudo*

globulin levels of the blood of a newborn calf before and after receiving

colostznun, as established by Howe (lU), bears out the earlier conolusicm

of Crowther azid Raistzdck (1) that the antibody function and globulin
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content of colostrua are closely irelated.

ibioh of tho acre recent ivork has been devoted to the funotiem of

"Uui vitanins found la oolostrum. Moore end Berry (Id) found that the

vltoBlji A content of the blood planun of a nsvbom calf Increased five

fold after an Intake of colostrum. They also found thjree calves idiose

blood plasma vitamin A content did not rise after Ingestlon of colostrum.

These ealves died of Infections as did tee of three ealves fed

Instead of colostrum. The calves fed milk #ioeed a very small laoreato

In tho vitamin A level of the blood. ^
Spiolaan et al (33), in studying carotene utilisation in the new-

bom calf, fed eleven newtwMrn calves a sklmBilk ration with added

carotene. In order to minimise the possibility of a shortage of other

vitamins each calf received daily a capsule containing 1000 I. U. cf

vitamin D, 250 milligrams of ascorbic acid, 50 milligrams alphatocopherol,

10 milligrams each of thiamine, rlboflavin and pyridosine, 100

of niacln, and 50 milligrams of choXlne chloride. Bach received a

transfusi<m of about 500 milligrams of its dams blood shortly after bixih.

Ten of the ideven ealves failed to gain eeight and died at about seven

di^ of age regardless of the source of carotene. Insignificant amounts

of carotme and vitamin A mere foiuid in the livers on post'-mortem examina

tion. A later group of calves received the same ration with U to 8 grams

Of sulfathalidine daily instead of the infusion of the dams blood. The

calves mem raised to elxV days of age and scours mem pmvented or

controlled in most oases. They found that when scours mem controlled,

nemborn calves mem able to utilise the carotene in a canunercial conoei>»
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trat* at a rate stafficient to provido f«r #fttlifaotory groirfeh and aont

atorage of vitamin A in the liver*

Hanaen et al (9) atndied the effect of vitamin supplements upon

Burvival of newborn oalvea* The ealvea were fed trm birth on a basal

raticm of skimrailk supplsiBBnted with aseorblc aoid and different amounts

of vitamin A. Each calf was fed skinmilk at the rate of teelva pounds

per hundred pounds body weight sod was given 250 milligrams of ascorbic

acid daily* The aacorble acid was given orally* The ealves were divided

into two groupsI 0ns grotp reeeived 10,000 I, 0. of vitamin A daily In

gelatin capsules, the other group 25,000 I. 0, of vitamin A* Vitamin A

levels i»re detexmlaiMi on blood plasma of newborn ealvea and again after

they had ingested coloetrum. 1^4^ found valties of U micrograms 100

mUlilitere of blood plasma at birthj after ingestion of colostrum the

vitamin A levels rose to 10 micrograms per 100 millilitere. Ihey then

coapared the blood plasma vitamin A levels of the tws groups of vitamin

euppl«sent fed ealves with Ihe blood plasma vitamin A lewis in the

colostrum fed calves. The vitamin A levels of the group fed 10,000 I* 0,.

did not rise to the 10 microgram level in thirty-six hours idiile those

fsd 2^,000 I* V, of vitamin A per day produced blood plasma vitamin A

levels eonparable to calves fed colostxnim*

Calves fed the basal ration of skinmilk normally showed a loose

ness of the bowels regardlsss of the vitamin supplement given* Calves

that developed fevers of Ida® F, or above were treated with 2 to grama

of sulfathiasols for one day with smallsr doses thcreaftsr as ths
r

condition of the calf indicated.

„ >> 
.% ' -
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Of the group of calves reoelviz^ 10|000 !♦ tJ. vitaodn A, 8? per

cent had eoours and hk per cent survived* Chiljr 60 per cent of the group

given 25*000 I* U. vitaialn A had ecoure and 75 per eent survived*

Hanson et al (9) also report that neither nieotlnie aoid or its

amide given orally at the rate of 50 Btilligraas daily inoreased the

eurvival rate of oalves fed adequate amounts of vitamin A. They

concluded that blood plasma vitamin A shotild reach a level of 9 or 10

micrograms per 100 miUiliters of blood during the first too days to

provide a favorable ohanee of survival*

Sutton and Kaiser (36) extended colostrum feeding period of

calves trm four to seven days to determine the effect on amounts of

earotenoi vitamin A* and ascorbic acid in the blood platma, and en the

health and gjrowth of the calf* They found much hi^er vitamin A levels

at seven days of age on the grovp fmd colostrum for seven days than <»i

the group fed colostrum for four days* Ihe difference In vitamin A

levels, though still in favor of the seven-day group, mm much less at

fourteen days. "Hie rate of gain vas about tvdoe as much at esven dajre

on the group fed colostrum but the difference in rate of gain mas not

significant at fourteen d^s of age*

lundquiet and iliillips (16) report blood plasma vitamin A Isvels

on newborn oalves before and after ingestion of colostrum substantially

the same as those reported by Hansen et al (11).

They fed calves on a basal ration of skimmilk, grain, and hay

with different vitamin supplements* Of three calves receiving the basal

ration plus vitamin A, two died of peritonitis* They were able to
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«Xisiiiiat« losMS of oaX-vos from peritonitis adding aeoorbio aoid at

the rate of *2$ to ,$0 graae daily for rarying periods up to tventy days*

They fouzid that aeoorbio acid given <n*ally affected the vitamin C blood

level for only ten or teelve days after birth. Their diet of skimmilk

vdth vitamins A, G, and B and inradiated ergostorol added supported life

but did not control scours. The aiJkiition of nicotinie aoid controlled

sooura ehile the additim of pantothenio aoid had no favorable results.

They v»re able to raise Holstein calves <m sklnBailk ulth supplenwnts of

vitamins Af 0, and niootinic aeidj but growth was not normal* They

wwre unable to raise Jersey and OKiervisey calves consistently on the same

sdiedule •
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EXFESnoarTAL FROGBDtiffi

Thl« sttid7 to dotenaino tho elflcienoy of millcy av^lonentod -with

a laxative and different vitamins aa a substitute for colostrum in

raising dairy ealves from birth eras eonducted at the Tennessee Sxperi'-

ment Station at KncKville, and eas started in Novwaber^ Jersey

and Holstein bull calves bom in the Ihiiversity herd eere divided into

four grotqps at biz^h.

Group I

Ihe calves in this group mere alloeed to remain eLth their

for three days foUoiring birth. On the fourtti day they were separated

from their dam and fed milk at the rate of one pound milk for each ten

pounds of body might. The dam's milk vas fed untU the calf eas seven

days oldf Holstein milk eas fed after seven days. Kilk eas fed at the

rate of one pound milk to ten pounds body eeight until Jersey ealves eere

consuming seven pounds milk daily and Holstein ealves ten pounds «»iHr

daily. Ihen this level of milk feeding eas reached it was continued

until the calf eas 120 dfys old. As soon as the ealves would oat grain

they eere fed as much of a mixture of 20 pounds yellow com^ 20 pounds

oatsy 15 pounds wheat bran, 1 pound bone msal and 1/2 pound salt as thoy

would eonsumo until thoy wore cleaning iq) it pounds of this mixture daily.

Grain eas fed at this level until the calf was 120 days of age. Good

quality hay vwa fed ad. lib. during the ccrnqjloto period. Vhon the
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mather wui suitable the oalves frcBB ell four groups iiere put la a umaTi

grass lot for a few hours eaoh dsgr.

Group II

fh9 oalves in this group were separated froa their dans at birth

and were given 32 milliliters of nedlua weii^t mineral oil. Initially

ths mineral oil was given as a drenohi after mm difficulty was

encountered with strangling, «ie nineral oil was mixed wltti the first

feed of milk. Holstein milk was fed at the rate of one pound milk to

each ten pounds of body weight for tl» first seven days. Each calf was

given 500,000 I, IJ. of vitamin A on the day of birth and 25,000 I. U. for

the next six days. The vitamin A was given orally as a gelatin capsule.

After the calves were ieven days old they received the same feed and care

as the calves in Group I.

Group III

The seven calves in Group III were given three ,5 gram tablets of

sulfathiasole per day for the first seven days. With the exception «f

the added sulfathiasole -Uiey were fed and handled the same as the calves

In Group II.

Group 17

The calves in Group 19 were separated firom their at birih.

Ihey wsrc given 32 milliliters of medium weight mineral oil mixed in



20

fjrom 3 to 5 poiinds of KoXtteln milk botneon 2 ajid 6 hours after birth.

Bolstein milk was fed at the rate of one pound milk per ten pounds of

body weight for the first seren days. Each calf was given 500,000 I. U.

of vitamin A the day of birth and 25,000 I. U. for the next six da^B,

Hie vitamin A ene given orally as gelatin capsules. Each calf was given

a gelatin ci^sule containing 20 milligrams thiamine, liO milligrams

riboflavin, liO milligrams niacin, 120 milligrams pantothenic acid,

1* milligrams pyridoxine, 20 milligrams folio acid and liOOO T.D. of

vitamin D each day until he was seven days of age. After the first

seven days, the calves in Group 17 received the Bme feed and care as

the calves in Group I,

Treatment of Scours

Scours and other physiological disorders were treated by Dr,

Dennis Sikes, the University veterinarian. Two methods of treatment

were used. When syaqitoms indicated an intestinal infection, sulfaquani-

dine was given at toe rate of 1 grain por pound body weight each day,

divided into two or three doses. When a respiratory or generalized

infection was indicated with an inteatinal infecUon, Disulfalac was

administered at the rate of 1 miUiliter por pound of body weight in

addition to the aulfaquanidine treatment.
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Bacorda Kept

Tha folXofniaig raooinis mra kaptt

1* Braed of calves

2* Birth veights of eaXves

3* Bally weights of calves undar one numth of ago

Veakly eaights of ealvas over one month of age

5* Weakly skeleton asasurements (height at eithers
and heart girth)

6. Milk fed dally

7« Qraln eonsvoaed daily

6* Bqr oonstawd dally

4 •
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CHAPTER IV

RESOLTS

IRw mariMT of ealvas Includod In oaoli grottp and thair laort&Xlty

ii shoim In Table X* Groups X and IV had a surriTal rate of 100 per cent*

All of the Jmewya In Group IX died and all the Holstein oalree liredy

giring a $0 per eent sorri'val rate for the Group. One of the three

Holateine and one of the four Jerseys in Group III died, giving a survival

rate of 71 per eent for this grox^}.

Only one of the fourteen Holsteins included in the trial died, a

survival rate of 92.8 per cent for the Holstein calves in all groups.

Four of the fifteen Jersey ealves died, giving a survival rate of 73.3

per cent for all the Jerseys Included in the trial.

Incidence of Scours

!!3ie incidence and duration of scours is shown in Table II. This

table covers the period from birth until the ealves are twenty days of

age. Calf 536 is the only ealf scouring noticeably after the twentletli

day. Oalf T255 died of pneuaonla on the twenty'*eighth day but showed no

visible sign of scours at this tlae.

Two of the six calves (33*3 per cent) which received their dam's

milk for the first seven days showed definite signs of dianiiea.

Five of the six oalves (83*3 par eent) in Group XI had scours.

All five of these oalves started scouring on the thijrd dayj one died on

the fourth day, another on the fifth day, and a third ealf, T259, died
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TABLE X

MORTALITY OF CALVES

Orovqp

Mviaib«r
Hol8t«ln

CalTBS

Number

Jersey
Calves

Total

Number

Calves

Noniber

Holstein
Calves Died

Muaber
Jersey

Calves Died
Total

Calves Died

I 3 3 6 0 0 0

II 3 3 6 0 3 3

in 3 k T 1 1 2

IT 5 5 10 0 0 0
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of piuramonia on the tirent/^elghth day. The two other ealvee eunriyed

l»ut one had a reoccurrence of diarrhea on the fourteenth day and the

other on the thirty-first day.

In Orov^ III four of the seren ealves (57*1 per cent) had diarrhea.

One other oalf in Group III had a ratluir seywre respiratory distiurbance

but showed no 8yEq>toRBe of diarrhea. He resp^ed to treatasnt and

apparently recoyered completely. Ihe two calves in this group which had

scours at an early age died| the other two calves idiioh had diarrhea after

th^ ware fifteen days of age responded to treatment rapidly.

Sixty per cent of the calves in Group IV had scours but all

responded to treatment. Four of these ten ealves had very light eases

of diarrtiea idiich had very little effect on their growth and geneiral

condition.

Six of the fourteen Holstein calves (ii^2.8 per cent) had diarrhea

and only one calf failed to respond to treatment. Ten of the fifteen

Jexwey ealves (66.7 per cent) had scours. Four of these ten calves

failed to respond to treatment and died.

Growth

Weight

The individual weights of each calf at birth^ 60 days and 120 days

of age are shown in Table III. The weekly weights of each calf are

shown by group and breed coiq>ared to the breed average of the cheek

group, (keup I, in Figures 3-9.
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TABZJI m

CALF WIIQHTS AT 60 AHD 120 DATS OF AOS

Gain

Calf Birth Weight Weight Per Calf
Ifo. Breed Weight at 60 Days at 120 D^s Per Day

(lbs.) (lbs.) (lbs*) (lbs.)

Group I

509 H 76 131 235 1.33
5U H 68 127 ao 1.02
512 H 87 lUO 2U5 1.33
T22U J 50 90 181 1.09
T2U3 J 55 93 178 1.03
T2L9 J 39 87 168 1.08

Group II

532 H 78 133 • .92

53U H 92 mo « .80
536 H 91 155 • 1.07
T231 J 52 *«

T232 J 69 ««

T255 J 55 *»

Group III

5a H 102 15U 251 1.2i4
525 H 92 m8 276 1.53
526 R 57 »»

.76T237 J 70 91 161
T2U2 J 55 77 133 .65
T2yt J 50 90 Uil .76
T2li5 J 65 **

Group IV

527 R 90 153 277 1.56
528 H 85 162 295 1.75
529 H 98 161 309 1.76
533 H 63 128 • .75
535 H 92 m5 * .88
T2it6 J 53 85 185 1.10

T2U7 i 1x6 91 177 1.09

T251 J 60 814 135 .63
T252 J k$ 62 • .28
T253 J m 55

« .12

Caly«8 died before reaching 60 days of age.



TABLE IV

GROUP AVERAGE lEIGHT AHD AVERAGE QAIK 1» HEIGHT

Weight at Gain Per
Number Birth Weight and of Period Calf Per Day

Group Breed Calves Mean S. B, Ifean S. D. . Mean S. 0#

At 60 Days of A^e

I H 3 81t 6,7 133 6.7 .82 .13
II H 3 87 7.8 U.2 .93 .11*
III H 2 97 7.1 151 J4.2 .90 .,01*
IV H S 90 6.0 150 lit.O 1.00 .20
I J 3 I48 6.0 90 3.0 .70 ..09
III 3 58 lO.U 66 7.8 .1*6 .18
I? J 5 50 6,2 75 15.9 .1*2 •21*

At 120 Days of Age

I H 3 8i» 6.7 230 18.0 1.23 .18
III H 2 97 7.1 261i 18.0 1.39 .22
IV H 3 91 6.6 29k 16.0 1.69 .11
I J 3 ii8 8.0 176 6.8 1,07 .03
III i 3 58 lO.li lli5 lii.5 .72 ,06
IV J 3 53 7.0 166 26,7 .91* ,27
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table IV shows the average weight and the average gain in weight

per eaUT per day for eaeh group by breed at 60 and 120 days of age* The

average weekly weights of eaeh group are shown by breed in Figures 1

and 2*

The Rolsteln calves in Group I gained an average of *62 * ,13*

pounds daily for the first 60 days and 1,2} * *18 pounds per day for

120 days, the Solstein calves in -Group II gained .93 - .lit poui«io dally

for the first 60 days. Hone of the oalves in this group have reached

120 dflys of age. the Holstein calves in Groiq> IV gained 1.00 * *20

pounds per day for 60 days and 1.69 - .11 pounds per day for 120 days.

The Jersey calves in Grotqp I gained an average of .70 t ,09 pounds

per day for 60 dajni and 1.0? - .03 pounds per day for 120 days. Bae

Jersey oalves in Group III gained an average of *^6 * .18 pounds per

day for 60 d^s and .72 - .06 pounds per day for 120 days. The Jersey

calves in Group IV gained ,k2 * tZk pounds fear the first 60 days and

.9lt - .11* pounds for 120 dsys. Ho Jersey oalves in Group II lived to

be 60 days of age.

Height

The height at birth, 60 days of age, 120 days of age, and the

gain in height per day are shown for eaeh calf in Table V.

Table VI shows the average height and the average gain in height

per calf per day for each group by bireed at 60 and 120 days of age.

* When t is used, the figure following Is standard deviation.
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HEIGHT AT WITffiEBS OF mMB AT 60
AND 120 DATS OF AGE

Calf
Ho. Brood

Height
at Birth

(inches)

Height
at 60 Days
(inches)

Height
at 120 Days
(ixuihes)

Gain in Height
Per Day

(Inches)

Group I

509 H 29.50 32.00 36.75 .060
511 H 29.50 32.00 35.75 .052
512 H 29.50 32.00 36.25 .056
T22U 26.00 28.50 32.50 .051t
T2U3 25.00 28.50 32.75 .065
T2li9 3 23.50 28.00 32.50 .075

532
Qx^up II

H 27.50 31.50 * .067
53U R 30.00 33.00 « .050
536 H 30.50 33.25 * .0U6

Group III

521 B 29.50 33.25 36.75 .066
525 H 29.00 32.50 38.00 .075
T237 3 27.00 28.75 32.50 .0U6
T2it2 3 26.00 28.50 32.00 .050
T2UiA 3 26.00 29.00 33.00 .058

Group IV

527 H 29.50 33.00 37.00 .063
528 H 30.00 33.50 38.50 .071
529 H 29.00 32.75 38.00 .075
533 H 28.50 32.00 « .058
535 H 30.00 33.25 * .051*
T2I46 J 27.00 29.75 33.50 .05it
T2U7 3 25.50 28.75 33.50 .067
T251 3 27.00 28.75 31.25 .035
T252 3 25.00 26.50 .025
T253 3 25.75 26.50 » .013

* Calvas are not 120 dajs of »£• at this writing.
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7ASUS n

ORODP AVB3UKIB HEIGHT AHD ATEWUJE OATH IN HEIGHT

Qrcn:^ Breod
IhiaAMZ'
Calves

Height at Biarth
Mean 5. jD«

(inches)

Height at
End of Period
Mean S. 0.
(inches)

Gain Per
Calf Per Day
Mean S. B.
(inches)

At 60 Days of Age

I H 3 29.i» 0 32.00 0 .Oli2 0
II H 3 29.33 1.61 32.58 .95 .051i •Olli
III H 2 29.25 .35 32.88 .53 .061 .OOli
IT H 5 29.UO .67 32.90 .58 .058 .003
I J 3 2U.83 1.26 28.33 .29 .058 .017
III J 3 26.33 .58 28.75 .25 .OliO .011
IT J 5 26.05 .91 28.05 1.U7 .033 •016

At 120 Says of Age

I H 3 29.50 0 36.25 .50 .056 *00li
III H 2 29.25 .35 37.38 .88 .071 .006
IT H 3 29.50 .50 37.83 .76 .070 .006
I J 3 2li.83 1.26 32.58 .Hi .065 .011
III J 3 26.33 .58 32.50 ♦50 .051 .006
IT J 3 26.50 .66 32.75 1.30 .052

1
«
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Heart Girth

Htm heart girth at birth^ 60 daye oi' age» 120 dagre of age and

the gain In heart girth per day tt'O ahoen for eaoh oalf in Table 911*

Table VIII ahowa the average heart girUi and l^e average gain

in heart girth per oalf per day for eaoh geonp by breed at 60 and 120

days of age,

t

Feed Coneumption

"me total nilki grain and h£Qr eonavoeed by eaoh group of calves

is shown in Table IX* Since individual pens were not available for this

trial, grain and hay oon8unq)tion figures are available only by groripe*

Table IX shows the aaount of nilk, grain, and hay eonsuaed for each

pound of gain in each group. The weights of nilk for Groups II, III,

and IV are frcm birth but the weights of nilk for Group I stfrt on the

fourth day as no accurate weights of milk consumed were available while

the calf was nursing its dam*
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Calf

Ho* Breed
Heart Olrth
at Birth

Heart Girth
at 60 J3ay»

Heart Girth
at 120 Ba^e

}ain
Heart Girth
Per Day

Group I

509 H 30.00 36.00 U2.00 .100
5U H 30.00 3lt.50 Ui.oo .092
512 H 32.00 35.00 1;2.00 .083
T22k J 25.00 30.50 37.50 .IOI4
T2U3 J 26.00 30.50 37.00 .092
T2l*9 2U.00 29.00 37.25 .110

Group II

532 H 29.50 3li.00 * .075
53U R 30.00 3l*.25 * .071
536 H 30.75 35.75 » .083

Group III

5a H 31.50 35.25 142,00 .088
525 H 30.00 3U.00 Itit.OO .117
t237 J 28.00 31.00 37.00 .075
T2I;2 # 26.00 30.50 36.00 .063
Taiiii i 26.00 30.75 36.00 .083

Qroup IV

527 H 29.50 36.25 lili.OO .121
528 H 29.75 36.00 U5.00 .127
529 H 30.50 36.00 145.00 .la
533 H 29.00 3li.00 ♦ .083
535 R 30.00 3li.50 * .075
T2U6 4 26.00 30.25 37.00 .092
T2U7 4 2U.50 31.00 38.00 .113
T251 4 26.00 28.75 3I4.OO .067
T252 4 25.00 27.50 « .0142
T253 4 25.75 27.00 « .021

» Caltes are not 120 days of age at this writing.
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TABLE VIII

GBOtJP AVSaAQE HEART QIRTII AND AVERAGE
GAIN IN HEART QIRTR

fleart oirth Heart Girth at Gal?n Per
Nuaber at Birth End of Period Calf Per Day

Group Breed Calves Moan S. D. Mean S. D. Mean S. D.
(Inches) (inches) (inches)

At 60 ]i)ay8 of Age

I H 3 30.67 1.16 35.17 .76 .075 .025
II H 3 30.08 .63 3i*.67 .95 .076 .006
III H 2 30.75 1.06 3ii.63 .68 .073 .008
IV H $ 29.75 .56 35.35 .89 .093 .012
I J 3 25.00 1.00 30.00 1.00 .083 .009
III J 3 26.67 1.21 30.75 .25 .068 .016
IV J $ 25.1*5 .67 28.90 1.72 .057 .033

At 120 Days of Am

I H 3 30.67 1.16 1*1.67 .092 .009
III H S 30.75 1.06 1*3.00 i.C .103 .021
IT H 3 29.92 .52 l*i*.67 .58 .123 .003
I J 3 25.00 1.00 37.25 .25 .102 .009
III J 3 26.67 i.a 36.33 .58 .080 .005
IV J 3 25.50 .87 36.33 2.06 .091 .023

• J.
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TAfiL£ IX

FEED omsmm

•

t Total Food ConsTimad
* •

;■

M''y . ■

Huaber Oalvaa
Feed Consumed

QroTjp Calf Days laik
(lbs.)

Grain Hay
(lbs.) (ibs.i

I 6 720 5823 1100 1095

II 3 180 1788 306 199

III 5 600 k$67 932 792

IT 10 960 76U2 1667 1517

FMd Consumsd Per Found Gain

Group
Muaber Gain
CalTea In Weight

(lbs.)

laik Per
1 lb. Gain

(lbs.)

Grain Per Hay Per
1 lb. Gain 1 lb. Gain

(lbs.) (lbs.)

I 6 622 7.85 1.3U 1.33

II 3 167 10.71 1.83 1.19

III $ $93 7.70 1.57 1.31*

IT 10 1068 7.1k 1.56 1.1*2
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QIAPTER V

Discussioir

m© d«a«i of all three Jersey oalves that reoeiired whole witfe

with a vltaain A eupplement instead of colostrum suggests, on the basis

of the limited number of calves in this trial, that milk with vitamin A

added is not a very satisfactory substltate for eolostrun in raising

Jersey calves* The difference between a 50 per cent survival rate of

the six ealves in Groi^} II and the 71 per cent survival rate of the

seven calves in Group III which received the same feed as Group II

plus 1*5 grams of sulfathlasole daily for seven days sxiggests that the

addition of a preventative bacterial agent Inczeases the oalf's

of survival when the oalf is not given colostrum. This agi^s with the

results of Spielman at al (13) on two groups of calves, one fed milk

and carotene supplements with sulfathaladine and ona fad mnir and

carotene supplements alone.

Life was supported effectively in the ten oalves ef Group IT, as

avidenoed by the 100 per cent saz*vlval rate of this group. In addition

to tha aama aawunts of Bolstein milk and vitamin A fed Group II, they

reoelved 20 milligrams thlamine, IiO milligrams riboflavln, liO

nlaoln, 120 milligrams pantothenic acid, li milligrams pyridoxine, 20

milligrams folio acid and I4OOO I. U. of vitamin D each day for the first

seven days.

92.8 per cent survival rate of fouarteen Holetein ealves in

all groups e«ttpared to 73.3 par cent survival rate of fifteen Jersey



eftlT»8 Indieates that Holsteln oalTsa are more hardy and hava a stronger

natural reslstanoa to Infections of the digestive tract* This is in

agre«Bent sith the results of Luiuiquist and Phillips (16) idio sere able

to raise Holstein calves <m skiamilk sui^lMiented eith vitaains A, G,

irradiated ergosterol^ and nicotlnlc acid but mare tinable to raise

Jersey calves consistently on the sane schedule*

The groups of calves receiving supplenented milk had a higher

incidence of scours than did the calves receiving colostrum for the

first seven days* Spielman at al (33)# Moore and Berry (10), Hanson

et al (U)# and lAindquist and Phillips (16) report similar results Ml

a larger ntnher of calves from the use of a vide variety of vitamin

supplements with skianilk.

The 57*1 per cent incidence of diarrhea in Group III and the 60

per cent incidence of diarrhea in Groiq> IV compared with the 83*3 per

cent occurrence of diariiiea in Oroiq) II suggests that either sulfa-

thiasole or the mixture of vitaadns used help control diarrhea ihen

added to the ration of milk and vitamin A. The fact that soee of the

oases of diarrhea in Group III were very acute and did not respond to

treatment while all the eases in Group IV did respond to treaimient would

denote an advantage for the vitamin mixture over sulfathiasole as a

preventative for scours*

The Holstein calves at 120 days of age had gained an average of

1.23 * .18 pounds per day for Ch-oup I, 1.39 ~ *22 pounds per day for
Group III# and 1*69 > *11 pounds per di^ for Group IV oospaired to a

1*U6 pounds per day average for Holstein bull calves in the Missouri
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•tttdy (25), I1i« Jersey calves in Qroep I had an average gain of

1.07 - .03 pounds per day. Group III ,72 * ,06 pounds per day, and

Group I? had 1 ,27 pounds per day ooapared to 1,03 pounds average

gain per day given in the Missouri study for Jersey bull calves froa

birth to four months of age,

Snedecor's (32) formula for calculating the significant difference

beteeen groups, t • I VN^N-D/SX^, eas applied to the gains in eeight per

day of each group at the end of the 60 and 120 day inteirvals idien the

groups mere of equal nuadaer, Then the groups sere of unequal number,

Snedecor's (32) formula of t • X / was used.

There was no significant difference at the five per cent pz>oba*

bility level in gain in weight per day at 60 days between any group of

either breed. At 120 days the gain per day of the Holetein calves in

OroT^ 17 was significantly larger than that of Group I| however, there

was no significant difference in gain per day between the Rolstein

ealvee in Groups I and III or between Oroupe III and 17. The rate of

gain in weight of the Jersey calves in Group I was signifioantly larger

than the Jersey calvss in Qroup III, There was no significant difference

in the rate of gain per day betwsen the Jersey calves in Oroiqys I and 17

or between Qroiqjs III and 17,

figure 1 shows that the Holstein calves in Groups I and III

maintained a weight relationship throughout the period similar to thai

existing at birth but that the Holsteins in Group 17 gained at a more

rapid rate than either of the o'Uxer two groups, especially after the

ninth and tenth weeks* The average birth weights of the Jerssy calves
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la Group I «aa tho raaXlest ot the three groups, I, III, and IV, but the

salves in this group gained at a more rapid rate throu^out the trial

and neighed a good deal more at 120 days of age than the calves in

either of the other groups.

Snedecor's (32) formulae eere applied to the gain in height per

day as shoim in Table VI. The gains ef .061 l.OOU inches for the

Holstein calves in Group III and .0S8 * .003 inches for the Holstein

calves in Group IV were significantly larger than the gain of .0U2 t 0

inches for Group I at 60 days of ago; also the gains of .071 * .006

inches for the Holsteins in Group III and .070 t ,006 inches for the

Holsteins in Group IV mre significantly larger thaui the .056 * .004

inches for Group I at 120 days of age. There was no significant

difference between the average heights ef the Jerseys in different

groups at either 60 or 120 days of ag^«

The formulas for significant differ^ce between means of groups

were applied to the heart girth measuremente in Table VIII. No signi

ficant difference was found botwom any two groups of either breed at

60 days of age. At 120 days of age the .123 - .003 inches gain for

Holsteins In Group IV was signifiomttly larger than the ,092 t ,009

Inchea gain for Group I. The .102 t .009 inches gain for tho Jereeye in

Group I was significantly larger toan the gain of ,080 1 ,00$ inchee in

heart girth of the Jerseys in Group HI. The other differences of

heart girth aoasureaants wore not significant.

The Holstein calves fed Holstein milk with a mixture of vitamins

for the first seven days made gains in weight, height and heart girth
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•ignifleantly Xar«ftr than tha HoXatein ealva* fad oolostxnim for tha

flirst mrttn daya. flia Jarvay aalraa In this groiqp aada cwslstently

amalXar gal na than tha Jaraay oaXvaa that raaeivad eoXoatrua for tha

firat Mvan daya but nona of tha diffaranoas betaaen tha two gronpa of

caXvea wara aignifieant axoapt tha diffaranca in height at 120 daya

of aga.

A ooiQwriaon of the growth of Qroi^a II and III with that of

Group X la eoapXioatad by the daa'Ui of aona of tha oaXwaa in Groups IX

and III» There waa no significant difference in growth between tha

groups of Holstein calves except in height at withers between Groups I

and III, No Jersey calves in Qrot^j II lived, the Jerseys in Chroup I

gained at a significantly faster rate in weight and heart girth than

the calves in Group III, Thio failure of tha Jersey ealves in Groups

II and XXI to live and stake nonoal growth agrees with tha raaulta of

Lundquiat and Phillips (16) and Moore and Beiry (IB). Tha aurvival and

the incidence of 8coiu*8 of the tan oalvaa in Group IV la in dlsagraanani

wl^ the report of Lundquist and Fhillips (16) that nicotinic acid or

niacin will control scours. Their Holstein calves raised on a diet of

akisBBllk with vltaatlns A, G, D, Irradiated ergosterol and nieotlnic acid

did not ntake nomal gains. The Holstein calves in Group IV of this

tz*ial gained 1,69 pounds per day oompared to 1.U6 pounds par day reported

as normal by Bagsdale (25), lundquist and Phillips (16) ware not able

to raise Jaraay calves consistently their ratiw) while the five

Jewey oalvaa in Group IV lived and there waa no significant difference
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betvwin their rate of gain In weight and that reported aa nozaal by

Ragedale (25}*

!Rie only wide variaticm between the groups in saount of feed per

pound of weight gained is the larger amount of milk and grain and the

smaller amount of hay per pound of gain in Group II. The gain in weight

recorded in this group was made during the first two months of the

calves' lives ehen they wsre more dependent on siilk and concentrates

than they ware as they became a little older.
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Eleven Holetein and twelve Jersey calves were fed wilir with

vitaaia s\q)pleBents froa birth. The survival and growth of these calves

were o^oqpared with that of three Holstein and three Jersey calves fed

the daaa' milk for the first seven days. All calves received identical

treatment after reaching seven days of age*

Oroi;^ I was the control group. Group II received a laxative

shortly after birth, 500,000 I, U, of vitamin A the first day and

25.000 X, U. of vitamin A for the next six days. Group III received

the S«M treatment as Group II with the addition of 1*5 grams of

Bulfathiaaole daily for the first seven dagrs. Group IV received the

same amounts of laxative and vitamin A as Group II with the addition

of 20 milligrams of thiamine, hO milligrams of riboflavln, hO milligrams

niacin, 120 silligraas pantothenlc acid, I4 milligrams pyridoxine, 20

milligrams folio acid and hOOO I, 0, of vitamin D each day for the first

seven days.

Thirty-three and three-tenths per cent of the calves in Group I

had scours and 100 per cent survived. Eighty-three per cent of the

calves in Group II scoured and tally 50 per cent survived. In Group III

57.1 per cent of the calves had diarrhea and 71 per cent suirvlved,

Si*ty per cent of the calves in Group IV had scours euid 100 per cent

sxirvived.

lifTi'■^H'T II ■ il l • -
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The fourteen Holsteln calves had a survival rate of 92.8 per cent

and U2.8 per cent of them had scours• The survival rate on the fifteen

Jersey calves in all four groups was only 73*3 per cent ifhile 66.7 per

cent of them had scours.

The calves in Groups II and III did not make satisfactory growth

compered to the calves In Group I) the calves In Group IV did make

satisfactory growth.

Observation of the limited number of calves in this trial indi

cates that herd milk^ a laxative^ and vitamin A with or without added

Bulfathiazole will not support life and satisfactory growth idien

substituted for the dam's milk from birth. The obsei^vation of Group IV

suggests that when herd milk, a laxative, vitamins A and D, thiamine,

riboflavin, niacin, pantotlienio acid, pyridoxine, and folie acid are

substituted for the dam's milk from birth that life and satisfactoiy

growth will be s^qpported but that scours will not be ccwipletely ^ 

controlled.
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