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WE&NING OF MALE HOLSTEIN CALVES AFTER FEEDING NIL*
REPLACER FOR 3 OR 5 WEEXKS WITH DIFFERENT TYPES OF
COMMERCIAL GRAIN MIXTURES
/ n

e -

Studies were conductod in three triala'to deternine
‘the effect. of limiting use o! milk rdplacor (&.o 7 kg/day)
to 3 ;; 5 week. poriodo? and limited quantities (€£1.4 kg/day
~~ of different types of grain mixtures (vatyirg costs), on\EKC}

growth of weok-old male Holatcin calves rainod over a 12-wcnk

poriod for use in beef ?roduotion.

In the firs /tvo trials, calves fed milk replacer
(NR)'fofﬁﬁkwetﬁs and the cheaper graiﬁ udﬁturo Nilk-nak‘r)
had thenbost overall growth and co;nomic porforlnnoo.‘ In <
. the third trial, however, élivﬁn fed milk replacer for 3

weaks and the more costly grain mixture (Calf Startor) gave
the bcut overall por!ormanec. . 0
Tharator* dairy. beef calves may be raiaed success-
fully and economically by feeding: (1) MR for a longer period
(5 waeks) with a cheaper qiain.ndxtur;y or (2) by feeding »
"MR for a thort-r\period (3 weeks) with a more expensive grain’

mixtdrg.




. RESUNE . °
Christian A. Stephens M. Se. « - Sciences Animales
I . S ) ) /
SEVRAGE DE VEAUX MALES HOLSTEIN AYANT ETE NOURRIS
PENDANT 3 A 5 SEMAINES DE SUBSTITUTS DE LAIT BT .
DE DIFFERENTS TYPES DE MBLANGES DE GRAINS COMMERCIAUX
Trois oxp‘rionccl,rurnnt conduites arin de

determiner l'effet limitc de substituts de lait (20,7

kg/jour pendant 3 X § aomainna) at de quantités limitiaa /
} - de m&langos de grains do coﬂtﬂ variés (£1.4 kg/jour)
‘sur la croissance. de la deuxidme 2 la douzidme semaine f !

/,//’inciﬁaivament. de veaux miles Holat‘th'ﬁlovﬁa'pour la ,

v boucherie. ,

Dans les !vpromilres‘;xpirioncos, les veaux
nourris de substituts de lait pendant 5 semaines at du
m!lange Qe gra&ns le plua Sconomique (Milk-Maker)ont pré-
senté la meilleure cto;saance gén&ralc et la mn&lleurc \
performa&ce &eonomiquc. Dans la troiailme expérience, les

veaux nourris de uubstitutt de lait paqdant 3 semaines’ et

du'm61ange de grains le plus colteux (Calf Starter) ght
: dgnnﬁ la meilleure performance gé&nérale. °
Les Taurillons iaiticra peuvent ainsi Stre Slevés
avec succls ot Gconﬁm;c en lea nouﬂ#ilsantz (1) de substitut
de lait psndant une plus longue période (5 semaines) ‘et d'un
nélange de g:aina plus &con duc. ou {2) éo substitut de
. " lagt pondnnt une plus cour\to périocde (3 semaines) et d'un

\

m&lango de grains plus coutnux.
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-  X. INTRODUCTION
/

The rearing of calves pla&s an important role in a
éairy operation. The mogt critical period in rearing young
calves is during the first ;ew weeks- of 1ife. Calves are then
very susceptible to a variety of diseaseﬁ, in particular

diarrhea and respiratory infection. During this early period

‘calf performance and mortality can be markedly affected by

their nutritional regimen (Gorrill, 1972) ,-hence it is impor-

“tant to have diets corresporiding to the type of wegning

- s

practised. ,
Dairy beef producers postponed the weaning of f .

potential beef calves, fearing that limited consumpfion of

milk would hindeér their gro&th. However, in the early 1950's

it was realised that even though eArly-weaned calves initially

, grew more slowly than late-weaned calves, after three months

they could gain just as much Oor more .by compensatory growth
(Roy, 1970a) .

Barly-weaned calves differ from late-weaned calves

in that: (1) they are€ fed limited amounts of mPlk or milk

:eﬁ//cer f01 a short period (under\31x weaks), and (2) they,
chouraged to ruminate early by feeding a calf-starter
ration,
ihe/early weaning of dairy calves is advantageous
to both the farmer and the consumer. The farmer may benefit
in three ways: kl) lower feed cost by using less milk or
’,

)
- o

) N
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milk replacer to feed calves; (ﬁ) reduced labour costs; and

[

(3) fewer problens with diarrhea and digestive upsets. The
consumer can benefit by: (1) more meat being on the market
at a che&pef cost; and (2) more milk being available for

human ¢onsumption. ‘ , . o A

At present most,bﬁll calves produced on farms in

<

the dairy provinces of Canada (Ontario and Quebec) are either

slaué%}ered as vealers or sold to the United States”(Canadiqn‘
Federal Task Force §n Agricuylture, 1970). This practice
represents a loss in beef production potential. The Federal |
Task Force on Agriculture stated,that Canadian exports of
calves increased from less than 7,000 per‘year in the period
1955 - 1957 to 137,000 in 1968. They indicated.that since
Canada imported beef, many of the calves which were exported
could have’ been retained and subsequently become part of the
feeder cattle or fed cattle supply. Thls_would necessitate
raising dairy beef c;lves as economically as\possible.

This study was conducted to: (1) demon?trate that
male Holstein calves can be weaned successfully on to a

commercial grain mixture and hay after being fed limited

amounts of milk replacer for 3 or 5 weeks; and (2) determine

. how efficiently this can be done.

!I &/
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II. REVIEW OF LITERATURE

r

A, PHYSIOLOGICAL CHAﬁACTERISTICS“OF THE NEWBORN CALF

1., Characteristics of the Gastrointestinal Tract\of the
' ﬁswESrn Calfl

~

In the newborn calf only the abomasum is functional
{Grossman, 1949; Foley ct al., 1973). The reticu*o—rumen,
although non—functional has an inherent t capacity of about
2 litres at birth (wa er ¢t al., 1956). In the adult rumin-
ant, however, less than 12% of the stomach capacity is in.the

abomasum, whereas the volume of the rumen represents about

'64% of the total (Phillipson, 1970).

In the young calf liquld food can by-pass. the
reticulo-rumen and go directly t9<thg abomasum by flowing
througﬁ a tube formed by the closure of the oesophageal
groove. The closure of this grod§e, which extends from the
cardia to the reticulo-omasal orifice, occurs when milk is
fed kWester, }926) and when the glossopharyngeal nerve is
stimulated (Comline and Titchen, 1951). 0bserva§i9ns of
groovgrfuncﬁioh in fistulated_animéls by Benzie and '
Phillipson~(1957) have demonstrated that the re;icular groove /
functions primarily in the young suckling calf to by—ﬁass
milk from the oesophagus to the\abomasum. It hasfbeen
suggested that cigsure of the groove is initiated by the
suckling reflex (Watson, 1944) and can also be stimulated
by sodium salts and glucose (R;rk, 1954). Roy (1970b) has

E _ -

R o
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' solid food (Porter, 1l 69). \\

e B IR tadmamin it 3k ¥ R Al e

/

observed that the oesophageal groove reflex is stimulated

equally by-wat;r. milk and mil "by-produets for\yha'tirst -
8 weeks of the calf's life; thereafter milk is more

effective. 0 , Iﬁ

, r
2., Enzyme Activity of the Digestive Tract of the thbornfCalf

|
The fore—stomachs of ruminant animals do not develop

fully and perform their characteristic digestive function

Y
until the young anima s begin to eat substantial quantities of

-
P
A

a) Pregastric Enzyme ﬁctivitx J K |

Salivary lipase is present in young calves. This

enzyme, which is secreted by the palatine glands, hydrolizes

butyri;:acid esters (of glycerol. 1Its optimum pH for hydro-
lyzing tributyrin is between 4.5 and 6.0, and at pH' 2.4

its activity is completely inhibited. The abémasal contents /
of a newborn calf have a pH of 3.5 and it is believed that |
salivary lipase would still have som; activity in the abomasLm ‘
The secretion of salivary lipase is increased in calves

consuming milk containing triglycerides consisting of butyrate |\

"groups and decreases with increasing consumption of roughage

(Grosskopf, 1965).
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b) Ensyme Activitx in the Abamasun 3 .

One of the characteriastic features of the neo-natal
calf'’s abomasum is its milk coagulating abillty. Many authors
(Berridge e: ai., 1943; Berridge, 1945; Fish, 1957; Henschel

et al.e 1961b; Prest&n, 1964)" agree that thg anxyme~renniﬂ is

.responsible fér Wilk clotting /and is to a large extent

specific for the breakdown of casein. Berridge g3 'g7. (1943)
and Berridé; (1945) stated that milk separates into a casein
clot and whey. Mylrea (1966) demonstrated that wﬂéy appears
in the duodenum within 5 minutes after feeding milk only,

but the casein clot is slowly degraded and its products‘
¢ )

.eventually dischargéd into the duodenun. . )
" ’ /

Berridge ¢t q1. (1943) and Henschel gt 417. (1961&)
found‘that rennin was the 'main enzyme ;ecreted in \the
abomasum of the young milk-fed calf, but that some pepsin
(though not in appreciable quantities) was secreted. In
addition, Hemschel gt gi,(l96la) found that the relative
amounts of each enzyme secreted varied among calves but, in
general, ;t about 4 weeks of age large gquantities of pepsin
were secreted. , \ Voo a

L

c) Intestinal and Exocrine Pancreatic Enzyme Activity

Dollar and Porter (1957) and Huber ¢t ql. (1961a)
have demonstrated that the calf is born with large amounts
of lactase which are essentiallio hydrolyze lactose. However, x
with adYancing age, lactase level# gradually decline, gerhaps

due to the animal's decreasing dependence on milk.

4



N
A atudy conducted in 1969 by Bywater and Penhale

showed that depressed lactase activities occurred in calves |
which had. scoured for a few éays. "It is now established that ¢
a relative deficiency of lactase would result in sxcessive ‘
quantities of lactose in the amall intestine, which-could ' J ‘
predispose the animal to fermentativa diarrhea as described \
in man (Weijer's and Van de Xamer, 1965). | |
ihe activities of maltase, sucrase and paﬁ;reatic
amy}ase are low in the gastrointdstinal tract of the neo-
natal calf. This ‘explains why young calves cannot diges§ ‘
maltose (ﬁgllar'and Porter,‘lQS;) nor sucrose (Okamoto et al.,
1959; Huber et al., 196la; Euber et gz.k 1961b; Huber; 19?9: e

Siddons et al., 1969). The pancreatic amylase enzyme activity -

is alsoc low in the newborn calf (Larsen et al., 1956; Buber
' \ /

1 \

et al., 196la). -
| The level of pancreatic protease was found to be‘

low in newborn-calves and remained low up to 44 days of age

(Ruber ¢t az.ﬁaISSIa).‘Howevér, Gorrill et al. (1967) in . /

studying the activities of trypsin and chymotrypsin on calves,

found that those calves-on an all-milk diet secreted signifi-

cantly greater quaﬂtities of pancreatic juice and higher con-
centrationé of trypsin and c&ymotrypéin than the calves on a

' high soybean-protein diet. LThislindicates that vegetable

protein in the diets of very young calves/ may decrease

. \
secretion of pancreatic Proteasés.




Bile salts are inmportant in the digestion of X

fats. Wilson (1962)' in a number of expcximénts demonstrated

that bile salts and pancreat%c lipase wéere both neéessary \

Y

{¥or maximum digestion of fats,

3. Limitations of the Digestive Tract of the Newborn Calf

The\intestinalﬁgract of the newborn calgiis capable
of absorbing antibodies from the colostrum only within the .
fiis£ 24 hours of the calf's life. These antibodies Provide
a passive immunity in the calf td many diseases (Schmidt and
van Vleck, 1974). ) . T

‘At birth the capacity of the calf's stomaéh\is sqaﬁ}
and its only functional part is the abomasum. At this stage,
thencalk can only digest nutrients of milk origin with high
efficienqy. Although lactose i§ the major carbohydrate
in milk, it can only be utilized by calves in re}ativély
small amounts {(Rojas et al., 1948; Fischer and Sutton, 1949;
Blaxter and Wood, 1955;\Duncan, 1955). |

— \Radostits ahd Bell {1970), after xr¥viewing many

_ary}cles, concluded that gpe size of the fat globule was
crik@cal. Fat Globules in.cow's milk vary from 0.1 'to 1.0 i

in diameter, while fats from other sources are much larger;

) hen%g the &oung calf cannot digest non-milk fats properly

dnless they are homogenized (Roy et al., 1961; Gorrill, 1972).
Other investigators found that the type of fat was important.
Ma et al. (1964) showéd that monoglycerides and triglyc¥rides

1
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of unsaturated fatty acids were more efficiently absorbed than’
the monogiycerides'end triglycerides of saturated fatty acids.

T Saveral investigators (Hehschel et al., 1961la;

ie:chel"ct al., 1961b; Pierce, 1962; Huber {hnd Slade, 1967;
rrill and Thomas, 1967; Gorrill and Nicholson, 1969) have
fkown that very young: calves did nou thrive well when 100! of
their dietary protein was of non-milk origin. Calves are not
wall equipped to digest proteins of an-milk origin beceuse‘
the appropriate enaymes are 1ecking (aenschel et al., 1961b)
fo . .  The men of a calf may be fully functional 4orsS
‘ weeks after birth. Nevertheless, some 1nvesti§ﬂtors (McNeekan,
r31’1954; Preston, 19$7$ have 'found that calves can start to
.digest the dry watter of grass as early as 7 days after birth.
,Houeverl only smhlfxquentities of dry matter are utilized at
thet ege'ana only when the calves are about 3 weeks pld could
thEy'utilixe 75% off the dxy;mmtter.of grass. If digestion
o takes place in tﬁé rumen, then the end products are volatile
fatty acids (VFA) which may be’ absorbed and utilized as -
sources of energy by celves. McCarthy anﬁ Ressler (1956)
and Martin et al. (1959) peinted out that newborn calves
cannot absorb VFA within the first wbek of life, but are
able to do .80 subsequently. Liang et al. (1967), on the
other hand - have produced ev1dence that pre-rumlnant calves

with a non=-functional rumen were able t# utilize'VEQ, pro-

aﬁb bably produced in the 1arée intestines.

{ i
[y ! .



B. NILX REPLACERS _
. | -
The dairy farmer wishing to keep bhull calves for 3 to
4 months' before selling thzn to a feedlot is faced with the
p;ospect of either fccding whole mflk to his calveq\ or
selling the whole nilk and buying cheaper milk replacers.

. Many farmers feed limited amounts of whole milk to their

. | J
calves for about a week after birth, then they switch over

to milg replacef. | . o /

‘1. Definition . . _ ;

4

Milk [replacers are substitutes for whole milk.

" The composition of a milk replacer is determined primarily

oy the rate of gain required and the age and weight of the
calf (Preston and Willis, 1970). "In order to reducé the

rigk of diarrhea and pbssihl§ fatal infections,; a milk

re91a$er must be composed of highly digestibleainqiedients.

The choice of protein and .sources should take into
account the various limitations imposed by physiological

aspects relating to their utilization,,
. \ , .
s

2. Sources of Nutrients in Milk Replacer

a) .Protein
/ Generally 'milk replacers contain some protein.
There :ia three common sources of milk protein used in milk

replac skim milk powder, dried whey and buttermilk
!

-3
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powder. Skim miik is probabiy the most widely used. However,
although it usually proVrdes good quality protein, improper
processing of skim milk may have a negative effect on calf"’
performance (Gorrill, 19725.

Whey powder is a relatively cheap ‘source of protein
and’the cost of mllk replacers could be reduced considerably
"if it were well utilized by young calves. However, Roy
(1970a)1nd1cated that when calves reqerye large quantities
of whey they tend to have dlarrhea, presumably due to its « f
h%gh lactose or mineral content. Sweet whey is consideréd
a better source of protein for calves than acid whey (Gorrill,
1972). - Volcani and Ben-Asher (1974) successfully used sweet
Qhey powder in a limited‘feeding system to replace part or

all of the skim milk powder in co§mercial milk reelacers with no

Vi

harmfuﬁ effects; but calves on wﬁey performed 20 to 25% less
efficiently than those on skim milk. It was also suggested ‘

that the system only works well when sufficient concentrates

¥ {
/

are consumed.
Buttermilk powder has been used as part of or the

entire protein‘source in ;iquia églf diets (Gorrill, 1972).

It has a relatively ﬁ?gh fat content (about 9%) compared to

w/hey powder (1.1%) and skim milk powder (0.7%). Tt therefore

gives almos;fpormal calf growth thhout the addition of extra

fat. 1In New Zealand, Fraser (1961) found that ‘veal calves

performed as well on reconstituted buttermilk as on 15?1 \

milk. ~
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In the past,calves reared on milk replacers contalnmng
non-milk proteins per formed poorly. However, much work has been
done on the non-milk pretein sourig of milk replacers/with
a fair amount of success. Satisfactory results have been
obtained by replacing 50% or more of the ‘milk protein in milk
replacers by specia}ly processed soyflour.

Gorrill and Thomas (1967) and Gorxrrill and Nicholsonl
(1969) reported that calves can utilize a highly purified
soyflour'with 71% crude protein (CP) and pefform as well as
calves fed on whole milk. * However, these authors indicated v
that when calves weré fed regular soyflour (50% CP) to
furnish 60% of the dietary protein, their growth rates were
retarded and the incidence of diarrhea was high. On the other 3
hand, Nitsen et al. (1972) were able to replace up to 90% of
the total protein by a soyprotein concentrate in a milk
replacer formula,‘provided the animals had free acdbsshto
concentrates and ‘hay. They reported that, under their

circumstances, the incidence of diarrhea was low.
1 L}
3 Other veget%ble proteins have been tried as protein

sources in milk replacers with limited succe§e.‘ Bell et al.
(1974) used a pea protein<concentrate and enzymatically !
hydrollzed pea flour to prov1de half the dletary protein.-in

milk. replacers. They observed that ca}ves under 2 weeks

of age coyld only dlgest 25% of the ve?e;able proteln.
Huber and Slade (1967) used fish flour to furnish
some of the dietary proteins in milk replacers fed to calves

>
- -
W - -
o~
'
o



from 3 to 45 days of ége. There were no significant differ-

MO% of the milk replacer protein was supplied by

. ences when
fish meal. However, at levels of ' 60% and over, marked
decreases of growth rate occurred,

\

ac NEFE 5 i R

b) Fat

\

The fat content of dried whole milk of most domestic

animals is in the region of 30 to 40% (Maynard and Loosli,

W V2T AT

1969). Therefore, it could be presumed that milk replacers
- designed to simulate whole milk should be prepared with a
relatively high fat content. The energy derived from the

fat seems necessary for/maximal utilization of nutrients

in milk and for high nitrogen retention. Griffitﬁs and
McGann (1966) also held this theory and added that improved
weight gains would be expected. Bush et al. (1963) observed
that additional fat reduced the incidence of diarrhea.

Fats successfully used in milk replacers include
tallow, lard, coconut o0il, peanut o0il and palm oil. Calf
performance has usually beén bettef on lard (Gorrill, 1972).

Early attempts to incorporate inexpensive vegetable
and animal fats in a satisfactory milk replacer led to
unfavorable results. Inadequate homogenization of the fat

before adding it to the mdlﬁ'replacer ingredients reduced

o

its digestibility. Now, with proper homogenization and
w . \
emulsification, the utilization of fat by calves is markedly

eib © —dimproved (Gorrill, 1972). Roy et al. (1970) reported that

I {
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there is no advantage to be gained by increasing the fat
content of ? milk replacer above 20% (dry matter basis)
unless fat deposition is required. The recommended Jlevel
of fat in milk replacer is 10% of the dry matter (National

Research Council, .1971).

¢c) Carbohydrates

As previogsl§'mentioned, young calves cannot
utilize large amounts of cérbohydrate (Dollar and Porter,
1957; Weijers and!Van de Kamer, 1965; Siddons et al. ,
19h9). The types of carbohydréte which can be used as
"fillers" in milk replacers are limited. Burt and Irvine
(1970) ,in a review on this,subject, concluded that lacto;e
and glucose were Qhe‘only two carbohydrates that could, be_

used at relatively high levels. Sucrose is not digested.

,starch is very poorly digested even by older calves. How-

ever, Morrill et al. (1970) indicated that a combination

of prfcessed starch and an-amylolytic (enzyme maj be used

‘in a milk replacer for very young calves. Burt and Irvine

(1970) reported that the addition of invertase to milk

replacer containing 25% sucrose géduced diarrhea in calves

. and increased nutrient digestibilities by as much as fifteen

percent.

PURRN ¢ —
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d) Vitamins and Minerals

Suppleméntal minerals and vitamins aée only
required in milk replacers if the basic ingredients of /
these formulas are deficient in them. However, as a
safety factor they are added routinely to_exceed the

nutrient requirements (Gorrill, 191;).

C. COMPOSITION OF DIETS FOR EARLY-WEANED CALV{ES

* /
. .
N - -

1. Milk Replacer Nutrient Levels

\

\
a) Dry Matter i § °

The voluntary dry matter (DM) intake of palatable
,foods by the yqung calf depends in part on the form in which
/thé food is given. Roy (19705)£as shown that up to a live
weight of 70 kilograms (kg), more dry matter can be con-
sumed in the Liqﬁid form than in the dry form. Pettyjohn
et al. (19633 indicated that calves achieved the)greatest

efficiency .of feed conversion when their liquid diet had a

\ ,
DM content of 15 percent. Under practical farm conditions,

L

the/ DM content of liquid milk replacers is quite variable

(Radostits and Bell, 1970).

*

-b) Protein

o -

., The factors which must be taken into account in

determining the protei# level of milk replacers are:
(i) physiological development of the calf;. (ii) desired

-

o
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level of animal performance; (iii) origin and amino acid
composiﬁion of the protein; (iv) quantity and quality ofh
fat; and (v) composition-and actual intakes of othexr com-
ponents of the diet (i.e. hay, d#y concentrates).

' Roy et al.(1970) found that calves on a high fat
(30%) $nd high protein (26 to 29%) milk substitute diet

performed better than calves on a high fat with lower protein

(19%) diet. Bowman et ql. (1965) in.an earlier study found

no significant difference in growth performance between
calves fed milk substitutes with 50 and 25% CP respectively.
It would seem then that 20% CP was a@gquate to maximisé . i
growth. 'BuF, it has been shown that a milk substitute con-

taining 19.3% CP did not sustain maximum growth in 80 kg

_~calves (Stobo et al., 1967). However, it is not necessary

for -dairy beef calves to grow maximally, and Roy (1970b)
suggested that the minimum CP content required in a milk
substitute for a 60 kg calf with an average daily gain (ADG)

of 0.5 kg is 17% of the dry matter. j
~s

¢ Fat

The quantitative fat requirements for optimum
growth in the diet of foung qalveT are th known (Radostits
and Bell, 1970). Prior to 1960, most milk substitutes con-

) tained ébout L.m fat \(DH basis). However, with increasing

evidence that starch and its degradat;on products were poorly
dLgested, m;lk substltutes contalning 15 to 50% fat (nu bas;s)

-

\
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began to be commercially produced (Roy, 1970b).

Griffiths and McGann (1966) have show£ that .calves
on high fat (15 to 20% ﬁu basis) milk sﬁbstiyute diets";n an .
early weaning system perfo;m bette¥ after weaning. ' Roy
(1970b) suggested that the feeding of high fat milk sub-
stitutes results in increased Tat deposition in the carcass,

and that this fat may be drawn upon to supply efiergy during

* ~ —

the transition stage from pre-ruminant to ruminant.  Roy
also stated that 17 to 20% -homogenized fat of animal or

vegetable origin is adequate for milk substitutes.

d) Carbohydrate /

The preparation of milk replacers con nggg low
fat (5% DM basis) and relatively low protein (198 DM basis)
dictates that large amounts of carbohydrate are incorporated
as a source of energy (Gofrill! 1972). The three carbohydrates
which are commonly used in milk replagers/are lactose, glucose -

and starch, Raven and Robinson (1958) found that calves

. receiving a milk substitute with as much as 66%:lactose did

not scour, However, Gorrill (1972) stated that any liquid

diet fed to calves éontaining more ‘than 50% lactose will

cause éiarrhea. \ \ '
\ .

Huber and his associates (1968) concluded that the

N\
maximum level of starch in milk replacers fed to calves .

under 3 weeks of age should be 10 percent. They also
mentioned that after 3 weeks of age the starch content in:
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0 a‘ liquid diet could vary fram 9 to 27% without retarding calf
growth. The literature contains little information about the
* . (
uge of glucose in milk replacers. However, Gorrill and

Nicholson (1969) have used up to 25% of t%is sugar in a formula
\ -

for calyes without encountering any serious problens.
v

e) Vitamins and Miﬁerals.

.
Vitamin and mineral requirements of milk replacer
Y : N .
_fed calves have been studied over a number of years. Recom-

nended levels of vitamin and mineral additions to milk
/ , ) . : -
replacer powder are listed in a review article by Radostits

and Bell (1970). .
The two minerals most commonly added to milk

replacérs are calcium and phosphorus. Blaxter and Wood (1951
-and 1952), and Raven and Robinson (1958) showed a linear

) /
relationship between rate of body weight gain and retention

of calcium and phosphorus. The present recommended levels

of calcium and phosphorus in milk replacer powder are 0.55
. \

and 0,42% nespéctively (National Research Council, 1971).

—
;D

£f) Antibiotics

Antibiotics are routinely added to milk replacers
. >
although under ideal conditions (adequate feed, experienced
) 1 /
herdsmen, well ventilated buildings, and small number of

2

calves per unit) they should noL be necessary (Gorrill, 1972).
Calves brought in from unknown sources should be treated
with antibioticé; particularly if they did not receive



.
‘
4

i
t
]
%.
#

Ll

v, ™t N
v
g l." 4 ayh g ee

» 4 - .
D ¢« '
» el

CoL T TIRAREE  ee v e

sufficient colostrum, Preston (1964) has demonstrated that
the addition of 50 milligrams (mg) chlortetracycline daily to |
milk replacer during the first 3 weeks of life increased calf
growth by 10 percent, | . ’

Lassiter et al., (1958) reported that crjstalline
ahreomycin or bacitracin added to calf milk replacer
(23 mg/kg) increased daily gains significantly to 7 weeks
of age. Gorriil and Nicholson (1969) also reported good
results from calves treated w%th aureomycin‘(lllmg/kg of
milk replacer). ‘

Preston and Wilfgq (1970) are of the opinion that
it is economiéal to feqd,anfibiotics to this class of
animals, However, Radostits and Bell (1970) suggested that
the need for aptibiogics in milk replacers should be re-
examined. Their;main reason for this suggestioﬁ is the
development of multiple drug resistance of the inteséinal

. ; \
microflora of calves which may result in a potential public.

—

health hazard.

S ’ ‘/
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2. Calf Starter Rations -

a) Definitionf

‘,Calf starters are dry rations which are fed to ,
young cafves from:'l to 16 weeks olf age. Formulas of some
common calf starters are shown in Table 1. Calf starters
should be palatable, high in energy (75% total digestible

nutrients (TDN) ), and contain about 16% CP (Foley et al.,

1973; Schmidt and Van Vleck, 1974). /

|
| b) Protein

The percentage CP of start\ers fed to calvljes weaned
\at 3 to 7 weeksPshould be over 16% (Schmidt and Van Vleck,
1974). Roy (1970a) indicated tt:at calves weahed at 3 weeks
of age should have a é,alf starter ration with a Cp conte/nt
overb\l2 percent. jJacol‘)son (1969) in a review on energy
and protein requifements of the calf concluded that the -
optimum CP lev\el for calf starte:;s is a;bout 16%, but lower
levels (to about 12%) gften resulted in maximum, grovlzh
response. However ,\ DanieYs and Flynn (1971), in a study on
the evaluation of protein levels in calf starter ra‘tions,
found that calves weaned at 6 to 8 weeks can perform very well
on calf starters with 15%; but not 12.5% CP. Stobo and Roy
(1973) and John and Chardler (19‘i4) Supported this observation.

Morrillx and Melton (1973) reported satisfactory

performance when calves weaned at 6 weeks were given a .

starter ration containing 13.5%.CP. Tinnimit and Thomas



e
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TABLE 1. CALF STARTERS .
e 1 —
Starters (%)
1 2 3 ' 5
Corn (coarsely ground) . > 35 40 21 27 - 46 ’
Oats (crimped, crushed) 30 27 20 20 30 )
Wheat bran - - 15 10 -
Soybean meal . 22 20 11 15 21
4 ‘ . ‘ » -
Linseed meal - - 10 - -
Corn distiller’s 'dried solubles - - - 15 -
Dehydrated alfalfa meal . N - - 5 - - ‘
Dried whey - - - 1d - - . “;
Molasses (blackstrap) ‘ 10. 10 5 10 - ] - t
. RO
Calcium and phosphorus supplement 2 2 , 2 2 2. _
Trace mineral 1 1 ' 1./__ 1 1
— — - ;.
Add per pound of starter: 2,500 IU vitamin A, 300 IU vitamin D, 10 mg '
chlortetracyc¢line (Aureomycin) or oxytetracycline (Terramycin).
Source: Van Horn and Jacobson, 1966. Hoard's Dairyman 111:1015. Cited from ~ Ya
-8chmidt and Van Vleck, 1974. Q 5§
s ¢
‘ <
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(1974) obsegved that a portion of the protein ‘fequirement
i£ calf starters could be supplied by non-protein nitrogen
compounds such as urea, biuret and ;mmonium propionate,
without having any adverse effect on ;alf performance. “
Gardener and Kung (1973) noted gains of over 1 kg/dag/j /
when calves weaned at 6 to 8 weeks of age were fed a 15.‘7% |

protein starter with 1.25% protein equivalent supplied by

|
|
{ urea. g ‘
|

c) Fat
Preston et al.|(1960) reported that the inclusion
of tallow at a level of 5%, replacing an equivalen}: amount
of cereals in a concentrate mixture, resulted in improved
body growth. But there is some’ indication that the animals
_ on thi:s diet had reduced nitrogen retention. Chandler et al.
(1968) found that when corn oil at levels above 4% was in-
a cluded in the ration of dairy cail;res, digestibilitieé of dry %
mat\t‘er £ energy and lipid were reduced, feed intake declined,

and growth was inferior. Gardener and Wall@ntine (1972)

foundl that calves on starter with 5% added renderer' F kgrease
did nf)t gain as much as calves on starter without renderer's
grease. However, it has been reported (Brown and Lassiter,
1962; Schurman and Kegsler, 1974) that the protein to energy
arat:.o is important and that some fat should be added to the
calf starter ration. In additiom, a' little fat in the ration
@ / helps to reduce dustiness. '
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d) Fibre ,

\ Calf startér rations generally contain’ a low level
of fibre. No difference in calf perfoxinance was observed
when calves weaned at 9 weeks were given starter rations
contf?ining 5, 9, or 13% crude fibre up to a maximum star_ter
.intake of 1.8 kg/day (Whitaker ¢t al., '1257): John ax;d
Chandler (1974) found ithat the higher the fibre content in

.a starter ration, the greaterﬂthe response to increased
protein levels. It is f'géasible that a low crude fibre con- -
tent might be impoitant at high levéllb of concentrate feeding,
but at low levels increased fibre content tends to dilute the

available energy. "

e) Palatability

- Calves receiving limited amounts of whole milk and N
weaned at 3 to 7 weeks of age must receivg'/a good quality
palatéble starter until a}:proximately 4 months of age (Schmidt
and Van Vleck, 1974). The addition of a sweetener such as
;nolasées to the calf starter’ improves the acceptance of the
feed by the young calf " (Roy, 1970a; Schmidt and Van fleck,_
1974). Coarsely grouﬂd“ starters stimulate gte_ater‘ intake

than finely ground material, even if the latter is gelleted

/

(Gorrill, 1972) ’ and may be more palatable (Bakker, 1968 |

Schmidt and Van Vleck, 1974). Bakker (1968) noted that
pelleting starters had mo beneficial effect on intake unless-

‘ . ¥
a camplete high~roughage diet was fed. Schmidt and Van Vleck

-
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(1974) indiéated that pellateé séarterslare as palatable

as a coarse-textured meal if the pellets are soft enéugh'to be
easily broken by the calf. ' Bartley (1973) found that newborn
calves feé milk and a selfifed pelleted mixture of 3 parts
calf starter and 1 part ground sun-cured aléalfa hay consumed
‘significantly more feed and gained more weight than calves

fed milk, starter, and hay separately in the conventional

. |

nanner. o

!
3. Hay

When caiVes are weaned oh to concentrates aiope
the susceptibility to bloat is greater, especially if the |
concentrate mixture contZZns little material with roughage
characteristics. However, Roy {1970a) reported that calves -
have been weaned successfﬁlly at 3 weeks of age on to a
concentrate diet containing 10% dried grass meal.

Hay should be offered’/as soon as the calves will
begin to eat it, usually at 1 io 2 weeks of age. The gquantity
of hay consumed by a calf depends on the quality of the hay
and the amount of starter availaﬁle. Schmidt ,and Van Vleck
(1974) suggested that a calf's diet should consist of at
least 10 to 20% roughage. Roy (1970a) suggested that good
" ‘quality, well-cured,;and ieafy hay should be .offered with a /
regificted milk feeding program. Two of the better types of

hay used in Canada“are alfalfa and timothy.

~ e v

\
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a) Alfalfa

Sun-cured alfalfa hay qont;in;, tfpically, about

92% DM, 2Q0% CP and 32% CKude fibfe. Hinders and Qwen (1268)
observed that alfalfa is moréﬁeasi;ybd;gestgd when(ﬁed’whoie
rather thanopelléted. Stiles et al. (1970) found that dairy
calvesifed aifalfa pasture ang alfalférgreen chop gained -
sigﬁificantly“m;re weight than did galves fed alfalfa h?y.'

\ Although alfalfa ﬁay is-very nutriti&us, it deteriorates
rapidly when cut a;d left in the fields EVoelker et al.,
1970). Leaves are lost, dry matter increases,‘carotene is
lost, and protein ié reduqed. It alsoodeferiorates under
sforage,fhoug# to a lesser degree. |

. - |

» 'b) Timothy - , | .

(g—

Sea

Timothy is not és"nuEritious and pal;table as
alfalfa, but it stores betgér. The CP content of timothy -
is 7 to 9% §%o§an et al., 1967; Stiles es al., 1970)- ,
Thesé authors fouhd‘thgt the énefgy aigestibility of timoth§

rather than on a Limited

/

feeding rate. c ) .

hay ‘decreases when fed ad libitum

» - v e
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combination of two or more of these factors is generally ' .

, of ‘early weaning is that the calf has fewer problems with R
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D. CALF RAISING TECHNIQUES .
1. Early Weaning N

\ - -~

a) Definition X

Early weaning describes the practice of introduciﬁg

v

the young calf to feeds other than milk or milk replacer

[ 4

. u . 1
early in life, so that by 3 to 5 weeks of age liquid feeding
B ! * ,
could be cut off entirely; no debilitating effect on the
health of the animal should odcur. The performance of calves

after -early weaning must not be adversely affected to the

extent that mature performance is lowered jGo;rill,.;972).

} " ' =
b) Weaning Age .

£l
1

!

The criteria used for weaning calves include:
age, body welght, body weight gain, total intake of liquid

dlet and dally starter intake. Although on the farm a

I

l\
lnvolved,-only weaning by age will be discussed. /

Early weaning at 3 to 5 weeks differs from 8 week

weaning”ihrtha§: (a) -milk volume is restricteds (b) the
95\"'/ L 1
calf is given a highly palatable and nutritious calf

o

starter; and (c) milk is completely replaced by calf starter

-
between the third and the fifth week. One of the advantages §§

diarrhea and digestive upsets. \ ~
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It is easier to wean calves according to age

than by any of the other factors mentioned above. Bakker

fully weaned at 3 to 5 we#ks of age, provided that the

‘feeding of concentrates is instituted early. Gorrill (1972)

has indicated that calves can be successfully weaned at 2
to 3 weeks of age if at least 0.5 kg of starter is being
consumed dai}y.

Rumihaéing calves at the age of 3 weeks can digest
grass as efficiently as the adult ruminant and 'this effi-
ciency is achieved\within two days qf_the4grass*being fed

Ay /
(Preston, 1957). The factor limiting performance is the

amount of grass ingested by the young calf. Roy (1970a) -
‘.?"

also mentioned that for early weaned calves to §ain weight
at the rate of late weaned. calves, the former must ggin

weight at a level at least 1% of body weight per day.
/ - N
Weaning may be gradual, over one,K week, or abrupt.

N

The advantages of abrupt weaning outweigh the disadvantages.
Bakk%r‘(l968) and Clark and Whiting/(lgéi) indicated that

. growth of calves, given the same total amount of liquid

digt, is no more affected by abrupt weaning at 3 to'S\Weeks
of age, than’by gradual we;ning bvé; 1l to 2 weeks. Calves
we;ned abrupély will generallﬁ consume dry'feed more readily
after weaning. However, gome/calves will mot eat solid

feed as long as liquid diet is fed, and gradual weaning

26

| .
- (1968) and Roy (1970a) have shown that calves can be success- -
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delays the time when the calf is forced to eat solid feed
(Gorrill,. 1972). _

Little compensaJory growth appears to occur with
calves that have been early weaned on to pasture alone
and have made low weight gains during the first 12 weeks of
life kRoy, 1970a).. The key to early wea#ing is to get the

animals on t6 a godd quality and palatable starter and good

- quality roughage to supply all the nutrients no longer-

\

supplied by milk.

\

2. Feeding Routines

a) Once Versus Twice D&ily Milk Feeding -

Traditionally, calves havg been fed liquid -diets
at least twice daily. Farmers operated under the belief
/that nutrients given in smaill quantitie;~at short intervals
were more efficiently utilized than when given in large
quantities over long inter;als. Much research has been
car. ied.put on this and the present consensus is that the
overall performance of calves is- not adversély affected by
feeding milk or milk replacer once daily (Oowen et al.,1965;
Burt, 1968; Ackerman et al., 1969;/Davis et al., 1970;
Fieber, 1972; Morrill and Melton, 1973; Fowler et/al., 1974;

Schmidt and Van Vleck, 1974).

27

A

Calves fed liquid diets once daily tend to eat dry -

feed ‘more reédily, and consequently may be weaned earlier

i@han calves fed twice daily. IGenerélly, there is no difference



due to feeding frequéncy on body weight and weight gains.

Scouring may be more prevalent in calves fed once daily

(Davis et al., 1970; Gorrill, 1972). Feeding once daily

reduces the cost of labour, but less%time is spent observing
the calves. lIt has been‘suggested that calves on a once-a-
day liquid feeding regimen should be fed at about the same

time every day, and should be checked at o EE interval#,

- .{g
for any signs of ill health. (Gorrill, 1972)~

s
“

o

b) Nipple Versus Pail Feeding

Nipple feeders simulate the cow’s teat, and calves
Bbtain‘milk in a fashion similar ‘to ;ormal ;ucking. Moreover,
sucking throu h‘a)nipple éppégrs to cause an increased pro-
duction/bf salivary lipase and oeipphageal groove clésure |
which may lead to fewer digestive disturbances (Roy, 1970a).
Experiments have shown thatﬂcalf‘performance is about the |
same whether they are nipple feq or pail fed. (Roy, 1970a;
Schmidt and Van Vleck, i974). Although it is easier to get
young célveS'to nipJ:e feed than to drink from a pail, it is.

more sanitary and less time ifnsuming to use pails. t
. ‘

3. Calf Scours and Liquid Diets ' /

A.co@mon problem of liquid fed calves is diarrhea
of nutritional origin. This condition results in progressive
dehydration and déath in hours or da;s if treatment is not
instituted. Several workers have indicatéd the possible

N
\ J

a . /




/ .
! causes of this disorder in calves. Shillam et aql. (1962)
/ concluded that improperly processed skim milk powder in

'milk replacers may be one of the causative agents.. Owen

et al. (1958) studied the ipfluence'of different components
of milk diets on the consistency of feces and found that
the addition of léctose,at twicelnormal 1ev71s'(10%) ré;ulted N
;in loose feces. Pettyjohn et al. (1963) stated th#t a high [ '
dry matter infake predisposed young calves to diarrhea. |
Mylrea (1966) demonstrated that overfeeding can cause this
disorder in young calves. S
Good managerial practices can control calf scours

and reduce mortality (BHBartman et al. , 1974). Gay (1965)
indicatedythai colostrum fe# calves'are'usually protected‘
from Escheriehiakcpli septicema, a eause ;f diarrhea. Roy N

. (1969) concluded that the composition of chyme is of great

' 'importance in maintaining a balanced bacterial flora and in
preventing diarrhea. Stiles et al. (1974) stressed that
the level of fluid intake is important in calf scours. It

. is generally ;;;;bted.ghat antibiotics reduce or prevent
diarrhea and increase weight gain by lowering éhe activiFies

‘ / of the less desirable gastrointestinal microflora (Gorrill,

1972) . | C - '

bf
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III, OBJECTIVEF OF THE RESEARCH

) ) ' The high cost of beef in Eastern Canada is dué?%
‘ ,in part to ihe scarcity of locally produced beef animals,
One solutiop*égﬁld be to reduce the export of dairy beef
calves which would be raised.locally to beef slaughter
weights. 1In order to produce beef success%ully the calves
should be weaned as early as possible without hindering
their growth potentlal. /

- The work presented in this thesis attempted to.
(1) demonstrate the successful weaning of male Holstein

calves after beivg fed limited amounts of milk :jplacér for™

T \
3 or 5 weeks with different types Of grain mixtures of

varying costs; and (2) determine how efficiently this‘can

be done, in terms of feed conversion and feed cqst'ratios./

\ » N

”
e
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IV. TRIAL X

A. EXPERIMENTAL PROCEDURE : | o

’

1. Management e !’
Thlrty-two Holstein bull calves were purchased

at local auct:.ons or from the Macdonald College farm in

April\ and May, 1971. On arrival the calves were about

-1 week old and 51 kilograms. (kg) average body weight. 'They ,“«3:\}«‘ -

were numbered and injected with antibiotics (Pex,u'.cillin p ‘

200,000 IU) and vitamins (vitamin A, 500,000 IU; vitamin

N

D,, 50,000 IU; vitamin E, 50 JU). a ,
ﬁach calf was indi‘vidually hoqsed in ; pen with \

a concrete Qfloor approximately 1.88 square meters (sq. m)

in size, " The ;:Eour sides |were made -from meshed wire (1 ‘ .

centimeter .(cm) x 5 cm). Each side was 1.37 meters (m)

long and about 1.0 m high. The pen‘contained a ‘hay bin, -

an automatic water bowl, and a grdin tray.

!

The pens were /cleanéd and bedded vyith wood shavings
every déy. \

Light was prov‘ilded/ /for appro:;:imately 8 hours
each day and the temperature was controlled in a range of

18 -~ 24°c. ' / /
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2. Experimental Design

A

The trial w?é conducted és a campletely randomized
design in a 2 x 2/ factorial experiment. The treatment
factors were length of milk repla;ér,feeding (3 and 5 weeks) .
and types of grain mixtures (calf starter;grpwer (SG) and
'ﬁilk-Maker' grain concentrate (MM) ). '

The design of the trial is shown in Table 2.

TABLE 2. EXPERIMENTAL DESIGN - TRIAL I
. N ﬁ /s
/ Type of Grain
' I

Length of Milkaeplacer 5 " 2
Feeding (weeks SG MM
- \ K3

37T 83 (4 "8 (XTI

5 oy 8 (II) 8 (Iv)

— / -

\\// B o 5
Weeks on trial ° ~

SG: Starter-Grower; MM: "Milk-Maker"
Number of calves ) , .
Group number

|
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“3 ﬁ/ é}. , | . ‘
3. Rationsl ’

!

/ Calves were fed whole milk for one week, then

they were graéually switched to milk replacer. ' During the

second week all calves were fed a éammercial milk replacer
(MRI) containing 24% crude protein (CP) and 5% ether extract
(EE) (Table 3). From the beginning of tﬁe third yeek until
we;hing at 30 or 45 days they received a second commercial
milk replacer, (MRII) containing 20% CP and 208 EE (Table 3) : )
This change in milk replacers was due to the manufécturer/
,altering specifiéatigns. '
The protein sources of the milk replacers were
predo;inantly dried skim milk powder and dried whey powder.
The fat source was mainly dried butterfat powder (personal
communication, Robin Hood Multifoods Ltd., 1971). ’
Two groupé of iG calves each were ﬁgd either SG
or MM from the fifst-week on trial. /SG was a formula for

young calves and MM for mature dairy cows. The composition

of the grain miftnres, wh%ch is based on information supplied

by the feed manufacturer, is listed in Table 4; and the \

chemical analyses in Table 7 (Results). l ,
Bay composed mainly of alfalfa and tiﬁothy species
(7:3 respectively) was chopped to a length of about 3 cm and

fed to the calves ad libitum from the first week of the trial.

e
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TABLE 3. . GUARANTEED ANALYSES OF MILK,REPLACERS); CALF STARTER-GROWER? 400;
B - AND MILK MAKER DAIRY RATION® 402. B
Camponents MRI )Mnix** sG . MM
Crude Protein (min) (%) 24.0 | 20,0 16.0 16.0
Crude Fat (min) (%) 5.0 20.0 . 2.0 . . 2.5
“ Crude Fibre (max) (%) 0.5 1, 0.25 7.0 19.0
Sodium Chloride (8) 2.75 3.0 0 - 1.0 0.5
Calcium (%) - o125 1.0 0.7 0.6
Phosphorus (8) - 075 % 0.75 0.6 0.5
Vitamin A. (min) (IU/1b) 15,000 15,000 2,000 - 2,000
Vitamin D, (min) (IU/1b) 5,000 5,000 ' - . -
—~‘Vitamin—ﬁ’(min) (IU/1b) - LQ< ' - ) -
Chlortetracycline . -
(Aureomycin) (mg/lb) [ = 25 - - ; -

\
1* Lactone, Reg. No. 4767
** Supervealer, Reg. No. 4767
2 CSG 400, Reg. No. 2843
3 _h/d__MT_DR 402, HS~16, Reg. No.

9718 -

.
"

\ ~ -

)
; Robin Hood Multifoods Ltd., Montreal,Que.
| )

14
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' IABLE 4.  COMPOSITION OF CALF smfna—cnom AND MILK
NAKER DATRY RATION (3) ,
Ingredient Cqmpo_sition - 8G MM
/
Barley . L 42.9 46.4
¢ . Wheat bran ' 5.4/ ’ 5.8
~ Shorts (wheat) o 5.4 5.8
v Middlings (wheat) ‘ 5.4 \ 5.8 / !
Wheat mill run 5.3 5.8 |
. Wheat T ’ 11 18.6
Corn’ ' " 4.3 4.6
« Soybean meal . ) . o 7 ./0 -
Molasses I ’ B 3.0 - ‘ 3.0 /
Sodium chloride)
Calcium ) ;Mineial mix 4.2 3.2 :
Phospl70ruSo ’ ; ) v
[ Urea : - 1.0

»_
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Water and salt (Cobalt Iodized Sodium Chloride)
\ - \
were available at all times, -
q

4. Feeding Programme / ‘

a) Liquid Feeds

During an initial 6 'day period calves were fed
whole milk only. This was foliowed by an adaptation period
of 3 days (days 7 to 9)\during which milk replacer feeding
superseded whole milk as the liguid diet (Table 5).
/ The dry milk replacer was added to water (40°C)
and mixed with a piece’of wire (shaped in the form of an
egg beater) attached to the motor of an electric drill.
All liquid diets were nipple fed in two equal ¢
portions: in the mormng (8:30 a.m.) and .afternoon (3:30 p.m.).
Calves were weaned abruptly after the 3 or 5 week

!
milk replacer feeding period. -

b) Dry Concentrates

{

After the adaptati®n period, 0.23 kg of gra/in
mixture was made available to each calf, with the amount

Qradually increased up to a maximum of 1.4 kg per, day. )
The uneaten portion of the grain mixture was weighed and -
discarded daily.

¢
’

c) Hay \\\

Cho::ped hay vas available\at all tmes and the

amount consumed by each calf was recorded daily. ‘

4

v Ky ! ’ o .
° .
e .
v
2 '
’

.o . :
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TABLE 5. AILY AMOUNTS OF WHOLE MILK AND MILK REPLACER FED TO EACH CALF IN
THE PRE-WEANING FEEDING PROGRAMME. .
—;%\ Period ) Whole Milk Milk Replacer Powder Water Added

a

(kg) " (kg) (kg)

' Pre~experimental Programme

L)

Day 1 - 6° _ 2.80 - -
pdy 7 D ) 2.73 ¢, o.08 j 0.68
Day 8 "  L.e2 ( 0.15 1.82
Day 9 o 0.91 ) 0.23 2.73
) ggg.rimentalxprogtamme . . ; ‘ N

Week 1 i) 0 . o .- ’ ) .0.30 -?.73
Week' 2 | . - _ 0.38 _ 2.13
Week 3 R - , 0.53 _° i 2.84
Week 4 \/ - ' “ 0.6l 3.30
Week 5 B S _ 0.66 . . ©3.30

» ° f

i ’ 4 ;
. $.

N t R
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. d) Feed Data
Collection of experlmental data for dlscusslon
in the thesis. was begun after the adaptatlon period (days
7 to 9), hereafter called week 1. The trial continued
throu%h weeks 1 to 12 inclﬁsive.'\ } f
5. . Weighifgs } * L.
. Eagh calf was we%gﬁed on the fir%; two days ‘0f week
.1 and the mean was considered the ini£ial trial weight.
: \ﬁhroughoﬁtthe 12 week triéi cal@es were weigheé on the;game.
~ day of each week, prior to feééing. Tﬁey.were also weighed
on the/last éwb days of the trial and the mean rgcbréed
- as the final weight:

!

5 o . w

~ L4 , o

6. Evaluation of Feed Samples !

) " . ~lw - “

| a)’VColleciion of Feéd'Samgles° . e
/

Feed samples .were collected once a week in poly-c)

ethylene bags, aqaled: and stored at room temperature. At
. S . : , . \ )
the end of the trial, all samples of a particular feed were
pooled and the éompos}te sample analysed. /

\ L
s f e"

b) Chemical Analysis o

. All feed/samples:were Jro@pd using a Raymond
hammer mill fitted with a 1 millimeter (Mm) diameter mesh

- screen. Samples were analy%gq for (i) absolute dry mitter,

4
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| ! | by the vacuum oven diying method CA.d:A.C.,11970); T 4
- K>\ ) (ii) crude protein according to the Kjeldahl method (A.0.A.C.,
o 1970); (iii) calcium,*using a Unicam/Sp. 90 Atomic Absorption |

» , 13

Spectrophotometer; and (iv) phosphorus, by the photometric
method (A.0.A.C., 1970). o

‘

7. Statistical Analyses /

Data were analysed according 'to least squares

WRYre FETIr o 7 WRD T S IR T O

procedures foﬁlunequal subclass numbers (Harvey, 1960) using

the following model:

Y= Ut Ti+/‘ 9yt (x9) e

where Yijk” a trait measured on the ijkth calf; U=

ijk

the population mean; Tl = the effect on the ith milk replacer
treatment; gj = the effect of the jth grain treatment;

rg; j~the interaction effect of the ith pilx rep/lacer and jth

grain treatment; and ejjk = random error.

The following parameters were analysed statistically
weekly: weight gain; daily intakes of milk replacer, hay,
grein; total daily intake of dry matter, and total daily

I ) estimated '‘metabolizable energy (EME); EME per kg-of gain;
dry matter-intake per kg of‘gain; total feed cost; and feed

./ cost per kg of gain.. ' ' .
’ ' Significant differences between means at the- .

P L .01 ‘and the P 4 .05 levels were determined by Duncan 8
New Multiple Range zgst (Steel and Torrie, 1960).
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8. Feed Cost Analysis

The costs of feed used in this trial are listed
in Table 6. It may be noted that the formula for young
calves (SG)/is 28% more expensive than the formula for

mature cows (MM) .

)

AN
° ,f !
TABLE 6.  APPROXIMATE FEED COSTS IN TRIAL I (1971)
\ ) |
A |~ )
Feedstuff $/Metric Ton ¢/kg
\ ]
Fluid whole Milk

_(Manufactfiring grade) 123.00 '13.20
Milk Réplacer (powder) ’ 495.00 ( 49.50

. \ .

. “Calf Starter-Grower 126.28 12.63 -
Milk-Maker . “ 90.64 9.06
' Hay o 33.00 3.30
B3
] v ~
. I"\ -
- /
\ / /
3 ’ I . N [ I d
‘,m? y / / o



ETE Y T S

TN T N A R LOARTT T M e

———t

et

B. RESULTS AND DISCUSSIOﬁ

1, éhemicaI'Compositibn of Peeds

41

Although in the guaranteed analysié provided by fhe

manufacturer the crude protein contents of milk replacers

MRI and MRII were listed as
20% respectively (Table 3),

Eample determined thé crude

. percent (Table 7).

The crude protein

revealed higher values than

having minimum amounts of 24 and

theé chemical analys;s of a comstite

protein content to be only 19

analyg}s for the grain mixtures

those stipulated in the guaranteed

analyses, with starter SG having a higher content than starter

MM (Table 7).

The protein content of hay was relatively high,

probably because of the aliLlfa component (Table 7).

R 3

\

TABLE 7. CHEMICAL COMPOSITION OF FEEDS (%). TRIAL I. ,
Feed o Dry M#tter Protein Ca P }
' ' As Fed
\ s ——— —_—
Milk Re\p}acerl 95.3 19.3 0.80  0.66
Starter-Grower (SG) ' 93.2 19.3 0.88  0.76
Milk-Maker (MM) I 93.5 17.7 0.96 0.42 °*
Hay 92,6 flz.z ‘3,02 0.22 |
- "

1 g5, " \}\
Composite sample gﬁ'MRI and MRI
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2. Animal Performance )
a) 0 - 5 Week Perloéf o

A summary of calf performance during the first fiv%
weeks of the trial is shown in Table 8. Group I (fed SG mix
and milk feplacer f;r 5 weeks) pefformed better than Grohps I,
IIXI and IV. Ié had a higher average daily gain XADG) (0 .51 kq)
and the highest feed efgiciency (2.78 kg DM per kJ of gain).
This group was fed milk replacér for a l;nger period, and wa?
fed the better grain mix (without urea). Group 1V was next'to

!
Group II in feed efficiency, although Group I had a slightly

higher ADG. Group III had the lowest ADG probably because of

"the shorter period on milk replacéxr and the lower quality of the

grain mix.

In general the calves fed milk replacef for 5 weeks
(Groups II and 1V) performed better, though not significantly
(P > .05), than those fed milk replacer for 3 weeks (Groups I
and III), probably because of the higher intake oftpilk
replacer.

Although the calves fed milk replgcer for 3 weeks
(MR3) consumed more grain mix (22(.6 kg/calf) than those fed

' milk replacer for 5 weeks (16.6 kg/calf), still the MR3 groups

had loyer total DM and EME intakes (Table 9), because they

could not consume enough grain and hay to compensat?/fprfghe

: | ,
- four gréggmnnt groups were compared with the nutrient :=

DM provided by the milﬁkreplacer. /
N . E‘
. When the nutrient intakes (DM, CP and EME) of the

;
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TABLE 8. CALF PERFORMANCE, 0 - 5 WEEKS. TRIAL I. ’
Gra:';.n Mix Starter~-Grower - Milk-Maker SEl
Weeks on MR —  _ 3 5 3 5
Groups I II I11 v
No. of Animals 8 7 8 8 _
_Av. Initial Wt (kg) +51.4 51.0 51.0 51.9 4.2
‘Av. 5 Week Wt (kg) 67.4 _ 68.8 63.3 67.2 6.4
A.D.G. (kg) - 0.45 0.51 0435 0.44 0.10
?otagl Feed Intake (kg/calf) — ) .
Milk Replacer (powder) 10.8 21.6 10.6 21.6 0.1
Hay 10.6 1.0 6.9 10.6 3.9
Grain Mix — 21.3 17.0 23.9 16.1 5.0
Total Av. Daily DM Inta]ice (kqg) 1.14 1.33 1.11 1.30 0.07
315'11 2.78 3.46 3.07 0.87

Feed Efficiency (kg.kag;gain)

L4

<

1' Approximation of standard error (SE) of the mean.
all others of similar format, only the significant ((P £ .01} or (P £.05) |
differences among. means are indicated by different superscripts (A,B,C or a,b,c

respectively) within a given 1li
lack of significance (P) .05).

ne.

In this table, as well as in

Absence of letters should be interpreted as




—_—

1
[l

‘44

requirements recommended by NRC k1971), estimated DM intakes

+ were lower (Table 9). Only two groups (II and IV} apparently

met the toral protein and ME intakes set bj,the NRC standards

(Table 9). .
\ .
TABLE 9, DAILY DRY MATTER {DM), PROTEIN AND ENERGY (EME)
INTAKES OF CALVES™ (0 - 5 WEEKS, TRIAL I} AS A
PERCENTAGE OF NRC RECOMMENDATIONS.
> ¥ Group Wks on MR Grain Mix-  DM3 Protein3 ME (EME) 4
L}

I 3 SG 78.6 98,2 89.5
II 5 SG 92,9 114.1 . 113.2
III 3 MM 84.6 102.5 97.1
w 5 MM 92.9 108.7 110.5

»

!

1* The mean value between the average initial and average 5

week weight was used.

\

"2* The NRC values were determined by assuming linearity between
40 - 100 kg for growing bulls of large dairy breeds (NRC,

1971).

-

3* DM and Protein values were obtained as follows: L0

Feed intak# X percentage composition
4 EﬁE was calculated by usiné\the following formula:

EME == 0.82 DE (Crampton and Harris, 1969)

wvere used,

b -
DE was obtained from the manufacturers for the milk re-~
placers and grain mixtures.

For hay, values of NRC (1971)

* These methods were used through&ut the text. .

/
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It ;as shown in Table 19 that calves on milk replaéei
for 5 weeks had a relatively greater DM intake than those on ..
mi 1k ieplager for 3 weeks. It is posaible that those calves \
on milk replacer for 3 weeks were not able to compensate in

their total DM intake by increasing intake of solid feed. This

is in keeping with the conclusions of Radostits and Bell (1970),h

that milk replacer plays an import&nt part in the DM intake
of pre-ruminan£ calves. ' \ |

The energy requirementé %f the pre-ruminant calf
are not well established. Several workers (Blaxter and
Wboé, 1951; Brisson et al ., 1957; Bryané et al., 1967) have
estimated that the pre-ruminant calf requires 36.6, 39.5
and up to 42.9 kilocalories (Kcal) of metabolizable energy
(ME) per\kg body weight per day. These workers also found
that calves g€9wing about 0.5 kg per day require addition-
ally between 1.1 and 1.5 megacalories (Mcal) of ME. There-
fore a 60 kg calf growing at about (0.5 kg daily needs a total
Mcal of ME of about 3.3 to 4.1 per day. All groups ex;bpt
Group I apparently consumed adequate feed to supply at least
the minimum requirement .of ME ‘in. the first 5 weeks.

Digestible éxotein is very imbortang in the nutéitiqn
of pre-ruminating calves. Jaccbson (1969) summarized the
existing information concerning the digestipie protein re- !
. quirements of a Sb kg non-ruminating calf. He quotes an
average value of 113 gmhof digestible protein per day for -

maintenance plus a daily gain of 0.5 kg. In the present trial,
at least the total crude probein intake seemed dequate

~ ';
N B . \
/*/ \ “
N Y] . - . .t
[ ! - ) !
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com%ared with the NRC recommended requirements with the .
possible exception of Group f (Iaﬁle 9), Hoéever, since no
digestibility studies were carried out, there is no value
for the amount of protein actually digésted. It is known
that properly processed milk protein,;is well digested by the
pre-ruminant éalf.‘ The milk replacers used in this trial
presumably'contained onlyimilk proteins, hence the crude
protein obtained from -this source:-could be readily digested.

After the first week or two of the trial the non-
ruminating calves began to hibble,a£-hay and grain mix. By
this time thé rumen presumably had started to function and a
fair proportion of the protein utilized would be obtained
from hay and grain. The protein suppllei by hay was small
(16 - 18%) compared to the milk replacer (25 - 50%) and the
grain mixture (35 - 55 pexcent). ;

Calves fed milk replacer for 5 weeks (MR5) grew

better though not significantly (p >-.05] than calves fed milk
/ |

|

replacer for 3 weeks .(MR3); also the MR5 calves utilized total

DM slightly more effzciently (Table 10) V&he possible reasons
for the appagently better performance of| the MR5 qalves are:
(1) the 1ongér period on milk replac#r; nd (2) they utilized
the liquid portion of the diet as "monogastrics”, and it is /
known that pre-ruminapts are more efficient in utilizing »
both dietary protein and energy of liquid diets than ruminants

of similar weight (Black, 1971). ) A
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It is also indicated in Table 10 that while the
feed ?fficiency for SG calves and MM calves were apparently
: similar, SG calves grew better," though not significa;rtly

.(P > ,05),than II‘IM calves., Two possible reasons may explain

this: (1) therp;:otein content of the SG mix was higher
(Table 7); and (2) the MM mix contained urea which is not
- utilized by non-rumi\n‘ating calves (NRC, 1571) .
The diets fed to calves on tl;is trial had adequate

amounts of calcium and phosphorus when compared to NRCwe

Standards. |
TABLE 10. LEAST SQUARE ESTIMATES OF TREATMENT DIFFERENCES
' . IN WEIGHT GAIN (KG) AND FEED EFFICIENCY (KG.DM/
KG.GAIN); 0-5 WEEKS. TRIAL I
Pl
Treatment Estimated 1
Variable \ Difference - Values SE
Weight gain - wr8% - mr3® - 238 mst | 2.23
" sc® - mm® 3.12 N5 2.23
¢ _ Peed efficiency MR5 ~ MR3 -0.58 N5 . 0.50
- : 56 - MM -0.09 Ns 0.50
¢ ' '
\ \ " =

~ AN
SE pproximation of standard- error of the mean. -
MRS [Milk replacer fed for 5 weeks —
MR3 Milk replacer fed for 3 weeks ‘
NS.  Not significant (P> .05)
8G Starter~Grower .
MM Milk-Maker - ,

»

v

- I Y T RN

, ~ l
.B. The above abbreviations (1 -~ 6) are-used throughout
the ¢axt n tables of similar format .toTable 10.

!
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b) 6 - 12 Week Period .
- e

:
.
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t
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= w average performance of calves from fibe 6th to 12th
week of the trial is shown in :l'éble 11, As in ‘the first '{.isiiek .
period, the calyes fed SG and milk replacer fqr 5 weeks
(Group II) had the highest.lrate of gain. Although it did
not differ significantly (P > .05) érom Gr:ups I and IV, Group
III (calves fed MM.and milk repla:cer for 3 weeks) was the only
one that had a significantly (P £ ,05) lower ADG. Total feed /
efficiency was similar except for Group /I which had a signi-
fica:;tly (P  .05) iower efficiency than Groups II and 1V.
' Overall, calves which had been fed milk replacer for
5 weeks performed better than calves fed milk r;placer for 3
veeks., Feed efficiency and weight gain were sigﬁificaxitly
(P £ .05) better with these calves (Table 12). "o qué;tions
arise: u/), Is the additional cost of feeﬁing milk replacer
for tm; more weeks 5uatifiab1e? (2) Wwill the animals féd
/ milk replacer fo;: only 3 weeks ct':_mpe_nsate in performance
/ [ later in life? ‘An attempt will be made to answer these '
~ questions later. ) = ’
. Groul{a IT tended to perfom better than all the R
" othar groups in the 6 to 12 weeks period ('I‘able 11). The o
nutrient intake of this group dm:ing the f}rst 5 {:eeks of the
. / trial cafnpared fav?ra.bly with the NRC rec\:annended requirements
(!l‘able 9). It is believed that the higher nutrient intake of’
\ Group II in“the earlier period may! be partially responsible \
./ for its slightly b?tta—zj’pegfoﬁance in the 6 to 12 week period.

'
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TABLE 11,  CALF PERFORMANCE, 6 ~ 12 WEEKS, TRIAL I.
. 2 . .

Gra’in n&xfl ) : ) Starter«Grower “Milk ~Maker -
Wesks on MR - | 3 5 3 5

Groups - - - 5 3 I _IrR. o

No. of Animals e 1 R TP
"Av. 5 week wt (kg) ’ Y i 67.4 — 68,8 63.3 67.{. 6.4
Av. 12 week-—wt (kg) .- 96.8 " 103.2 . 89.2  100.3 8.8
A.DG. (kg) ' 0.60%"  0.70% " 0.53®  0.68% 0.07
Total Feed Intake ' (kg/calf) /

\vhay o —  83.0 . 67.0 2.2 60.7 12.7
;- Grain Mix T 665 66,0 6610 4.9 1.3
Total Av. Daily DM :nmce xg), - 2.46 2.53 2,02 . 2,39 0.12
Feed Bfficiency(kq DM/kg gainl 4.132 3, sob 3.8_5"’ - 3.‘sai? 0.25

_a,b,c  Mean values with[dif

rent superscripts in the same row differed signifi-
cantly (P £ .05). N ] .

%
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TABLE 12. LEAST SQUARE ESTIMATES OF TREATMENT DIFFERENCES
IN WEIGHT GAIN °‘(KG) AND FEED EFFICIENCY
' (KG.DM/KG.GAIN) : 6 - 12 WEEKS. TRIAL I? ;
: L n -
Treatment Estimau,ﬁed .
Variable Difference Valugs SE
‘Weight gain MR5 - MR3 6.19"" :1.90
. sC -M4  2.39 “1.%0
Feed efficiency MRS - MR3 } -0, 40* 0.15
Y ‘ -
., SG '~ MM 0.15

r pL,
;*t_p<'

The average daily nutrient intakes (DM and ME) of all

four groups geemed fa‘vorable when compared with NRC “recommen-“/

dations (Table

the poor growth pexfoi:manc’e of the group: (Table 11) .

13).

_However, Group III ha.d a lower protein
intake. than the other three groups:

This may help to explain

'l'he low

protein intdke of Group III is associated with a low hay -

:l.ntake by the group <g(Table 11).

b

- It is’ knovn that early reaned calves, sbauﬁbe
utroduced to good qua].ity hay and a goocL ca].f starter ration

a8 eatl.y as possible (Roy, 1970a; Poley et al., 1973;

séhmidt and V.

the opinion

Vieck, 1974).

-

Although some authors are of
t the calf starter ghould contain over 16% CP
with total digestible nutrients (TDN) of 75% (Poley et al.,

) ' N . . ‘ ‘ . /

@'
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DAILY DM, PROTEIN AND EME INTAKES OF CALVES®’
(6 ~ 12 WEERS, TRIALI) AS A PERCENTAGE OF
NRC RECOMMENDATIONS.

l104.2. 111.7 . 103.3 *
£ 96.2 108.9 - 98.5
90.9 = "68.4 '9;:.‘/:_;
. 96.0 100.5 . 96.8
¢ - R i . : "
y : K{h for derivatlzm of values used. -

\

1973';0‘Sct191ﬁt and V leek, 1974), there is some uncertainty

as to. the minimm t ea.ch calf should be allowed bo}:ox?aune

per day. In this txial e ch cal,f was limi.ted to 1.4 kg of grai.n

Yeason, to’ censme hay and as they were offexed res-

entrates they 4id not consume / ’
sufficient total protein (Table 13). This vas reflected in
. ‘their significantly

tricted amounts of

Ve 05) 1ower raté of gain (Table 11).




'q) Overall Period (0 =~ }2 W'oakd) o

»

The overall performance of cd\lwﬁn during the twelve
wesks of the trial is shown in Table 14, Z This table repre- -
sents- the average additive effect- of. t e 0 to 5 and 6 to 12 woek
periods. Group I had a significantly P £ ,05) -better feed
eﬂ.iciency (DM/unit- gain) than Groups I and III, slightly
. batter ADG than GrLupl an& IV, but's gniticantly (PL 05)
better ADG than Group II1I. Calv?%fed/ milk raplacar for 5 v
woekl grew significantly (P L .05) more and were more efficient
in the utilization of f.ead DM than those £od milk replacer for
3 vepks, as -Aown in Table 15.

When the concentrate or star‘td{: effects are analyzed
. independently it is seen that tha animfls fed starter BG
shWod abotter performance (waight gain) than those fed starter ,
MM, although this difference is not signif:l\cant (P> .05) P
. (Table 15). This can bé attributed to the fact that both
grain nixtures contained ap:parontly an‘adpquate minimum of ) s
nutrients (Table 7 ) and were fed- only in limitqa quantities
" (1.4 kg ’per calf per fla’y). :
The nutriont intakes tor all other groups eéxcept
Group 111 during”the tr:l:al ‘were reuonablo compkrod to tho
_ NRC recommendations (Tables 9 and 13)., DM intake wu\gon.ul,‘l.y:

low, And—protoin and EME intakes were marginal. Group III zi':;

] -

had a lowox than rocommndod protein intake and this wu ¥
pzobtbly r/uponlibld for itl llowor growth rate (Table 11
lnd Figuie' 1). C ‘ / ' ¢

. , % /
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TABLE 14.  CALF PERFORMANCE, 0 « 12 WEEKS, TRIAL I _ N ‘
. g ‘ ) SE \"
Grain Mix ’ _ Starter-Grower . Mjlk-Maker
Weeks on MR _ -3 5 3 5
_ Groups . o K I I III v -
:No". of Animals P N 8
Av. Initial Wt (kq) 51.4 51.0 51.0 51:_9- 4.2
Av. 12 Week Wt (kg) 96.8 . 103.2 . 89.2  100.3 8.8 :
A.D.G. (kg) 0.542P 0.622 0.45®  0.58%° 0.07
Total Feed Intake (kg/cAlf) - . S
| Milk replacer (powder) .. 10.8 ~ 21.6_ 10.6 21.6 0.1 -
Ray ) ) 73.6° 78,0 47.1 71.3 16.1
. Grain Mix ~ . 87.7 . 83.0 90.2  80.9 5.9 -
. Total Av.°Daily DM Intake (kg) 1.91 2.02 1.64 1.93 ., 0.18
Feed Efficiency (kg-ni/kg'gain) 3.592 3.26b 3.652 3.373% ¢.18

.a,b Neans with different superscripts in the same row dlffered signxficantly
» 4 .05). ,
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TABLE 15, = LEAST BQUARE ESTIMATES OF TREATMENT DIFFERENCES
. IN YEIGHT GAIN (KG) AND FEED EFFICIENCY (KG,DM/
KG :GAIN)s O « 12 WEEKS, TRIAL I, .

-~
J

- i

| Treatment Estimates ;
\ Variable _ Difference Values 8E |
Weig[ht gain MRS - MR3 8.58" [ 3,30 .
“ . 86 - mM 5.51 3,39
Feed efficiency | MRS - MR3 -0.31™"* ».20 ,
. 86 - MM -0.09 0.10 '

s s .05
i L .01
: | / - i

3, Calf Health

Incidence of scours and antibiotic treatments are

summarized in Table 16. Scouring only occurred in the first

5 week period and Group II (fed SG plus MR for 5 weeks)was most
-affected, | Pifty percent of tﬁa calves in this group scoured
'compared Lo 25% in the other groups, The frequency of
scourify was low, probably becgg!ghtho calves vere treated
p:omptly, It is bdliovod that the scouring wnn*mainl@
nutritional, although the posnibi;ﬁty ‘of baceerial scouring
Mna not entirely ruled out, Entefur *A¥ and @orranycin
tablets (see appnmdix ?ablc I jvere vcry effective again#@

lcouring.

A

I
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TABLE 16. INCIDENCE OF SCOURS AND CURATIVE TABLETS USED. ) TRIAL I.
) ’ No, of Calves ‘ 1 * ~ Tablets Used —
Group No{ of Calves Scoured Frequency Entefur A  Diamycin
- -~ ' - ﬂ" . " -
' ! ' )
X 8 2 - 2.0 b Y )
Ii ' > 7 4 - ) T 248 . 4 ‘9
IIT .8 2 ) 3.0 4 _ 7 —
v , .8 2 * 1.5 3 -
: T .
1 Frequency == Number of times one calf scoured. o
- 1 ’ \ -
” 4
. -
. \ '? T
- N
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A number of calves suffered from mild throat
. infections, slight coughs and running nostrils, but most of
i » ‘
these symptoms cleared up after administration of antibioé\;cs '

* (2 - 4 cc of Penicillin G, Howovo:, about Jor 4 calve-
from diffcrent groups had to beigiven other medications
besides penicillin.| Calf mo. 3 in Group 111 had an inflamed
| throat and had to be treated with £1umethafzone. Two other
calves, no, 16 in Group III and no. ll in Group I, had slight

attacks of pneumonia, probably bacéerial in ofdgin. They were
‘
treated with large doses of sulfamethazine and smaller doses .
of chlonmphei;icol kRogar-mycing) .‘ The amounts of antibiotic
solutions and scouring tablets used in Trial I are shown :I.n
Appendix Table II " and Table 16 respectively.
The mox;t_ality in this trial was low. Only one calf

(no. 15) in Group II died before the end of the 0 - 5 week . .-

period from ba'c.t.erial pneumonia., This calf scoured profusely

when it was put on trial and had poor health up to the time

it 44ed. Thorof.olro, the data ffom this animal were no§ used
— in the calculations. However, no group suffered any mjozf

. health setback attxibutab}owto diets or thding regime.
/ /
B i )

-

4., 7Teed Cost , .
. / gacobson u969) and Gorrill (1872) stated that the /
xcplacmnt/ calf is cxpcctod / to have a daily veight gain ol :
. ’ /nbout 0.5 kg. This suggoitl: that it will be fed limited
milk or milk lubltituto and calf starters, and maximum hay.

Ie ~
i prs
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' The feeding system used in this trial was designed to minimize
cost in a feeding system tor/qeplqcumant cal;os.
In the overall period, it is shown in Table 17 tﬁat
calves fed milk replacer for 5 weeks had ’higher total feed
\cosﬁ}pet calf of about tslss; Also calves fed S8G m;;ture
\ had an increased feed éosf’of $4.15 over calves fed MM /
mixture. However, when costs are expressed on a per unit
. of gain basis, the differences 'become insignificant -(P > .08)
(Table 17)., Group II had a total feed cost signiticantly
(P £ ,01) higher than all the other groups, while Group III
had a total feed cost significantly (P<L ,01) lower than the a
, . others (Table 18). One question 'must still be answered:
Is the extra coit per calf in Group I1II jﬁ;tifiabla fof
raising dairy bull calves toq§tge“£eedlot7 An attempt will o
be made to answar this question in the summpry‘bf Trial I, /
TA/BLE 17. LZAS‘I' BQUARB ESTIMATES OF TRZAMNT DIPFERENCES

IN TOTAL PEED COSTS (¢) AND PEED COST PER UNIT
GAIN (¢/kg) IN 'm:u. 1.

s

M Treatmant Totdi ' g )
Period Difference /[FPeed Cost 8P Per Unit Gain 8E
- f
0~5 - 37.92 / 18.55
ﬁ;\, 86 - MM 81.71% 6.50 : ~
Week MRS - MR3 49.89 * N 5,259% -
6~12 > 39,50 - . 1.46
/  8G - MM . 333,634 8.314% .
Wesk MR5 ~ MR3 558,42%% 2.75 .
0-12 \ : 72,00 2.36 -
86 - MM 415.34%% - 3.58 -

PN
*% P‘-Ol ~




TABLE 18. CALF FEED COST. TRIAL I. )

- [ 3 . . —_ -
érain Mix’ o Startex-Grower \ Mi lk-Makexr SB‘
Weeks on MR S 3 5 3 s /
Growp | . X IT ITT w 7

Feed Cost ($), 0-5 Weeks

Total Fcl/cals ~ 9.008 14,02 8.138 13.260 © 0.66
 ro/kg gain® . o1 oes 0.3 0.9¢ 032
Feed Cost ($), 6-12 Weeks ‘ - LT

Total FC/calf = 12,050 12.18F 8.37° 9. 21 0.68

FC/kg gain 0.4  0.368 - 0.33%C 0.28° 0.03
Feed Cost ($), 0-12 Weeks - | :

Total FC/calf 21.05% 26,28  16.50°  22.47® 1.25

FC/kg gain . 0.48 0.51  0.44 0.48 ' 0.04

- S _

1 FC = Peed Cost
2 PFC/kg gain mentioned in this table and others of similar format was calculated for
each individual animal in a group and then the average for the group was found (see _
Appendix Tables V to XIII)
A,B,C (Hgans :it):h different superscripts in the same row differed significantly
< .01). | i

v

6S



had a greaéer frequency. More medications were administered

' @

c. sumz7.t£¥ OF TRIAL I.
'As’indlcated in Table 14,4;96 ln'Group III was '
significantly (P < .05) lowsr than that of Group II, bist

not the other groups. The anticipated ADG was 0.5 kg and,

with the.exceptlon of Group III, all other'groups achieved

this level of performance. As stated earlier, Group II had Y
a slgnificaﬁtly (P < .05) better feed efficiency than Groups 1

‘and IXI. On performanoe alone{~Group 11 was better than any

other group. / )
VA
/ Although there were some health problems, no group

can be singled out as being worst than any other. In Group II

more calves ‘scoured than in any other group, but Group III

to Group III than to any other group (Appendix Table II) In

5
terms of veterlnary expense, Group II had the lowest, followed
by Group IV, then Group I, It is possible that the higher

aquallty and quantity of nutrients made available to Group I1I

at an early aée produced healthy calves which needed less
medloatlons than the calves of the other groups. The calf
lost from Group II was not considered as part of the group
becaise of ltlfunhe;lthy condition when it entered the group.
Grou III had the lowest total feed oolt (Table 18),

but this group also had an ADG less than 0.5%kg (Table 14)

which is considered lnadoquate. Group 11 had the. hlghest
ADG and the highest feed efflciency, but it also had the highest

(
A}
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total feed cost (significantly (P < .01) higher than the other
groups), and teedwébst pexr unit gain, However, since the ADG
of Group II was not signiticantly ®> ,05) better t?an the
ADG. of Groups I and IV tha feed etticiency was not signi-
ficantly (P> .osf)~hi er than that of Group IV, (Table 14),
the performance of Group II d4id not Jjustify the £eé;‘¢xpense.
When ADG and total feed costs were considered
toge;her, Grpups'I and IV vere fhe best. Both groups may
therefore be used as exampl;-'to,th; farmer. He épuld either
use a’shorter liquid feeding period (3.weeks) with a "better”
and more expensive calf starter (Froup 1); or feed milk replacer
for a longer period (5 weaks) with a "poorer” and less e*pcnsive
calf staéter (Group 1IV). Under both conditions the farmer may
expect similar pcrformanca (ADG) and similar total feed costs.
The overall feed cost noeded to raise a calf from
about 52. 0 kg to about 100 0 kg was_$21.05 and $22.47 in
Groups I and IV :eapactivoly (Tabl? 18). This is in keeping
with the findings of Forresd and Lister. (1970) who estimated
that feed costs should be less than $25.00 to raise Holstein
steer calves to this w;ight. : . ’

¢ . o 3
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A. EXPERIMENTAL PROCEDURE

1. Managgment

Thirty-six Holstein bull calves were purchased at
local auctions or from the Macdonald College farm in M‘y
1972, They were about.one‘waek old 6n airival, with an
P aver;ge body weight of 52 kilograms (kg). ' The calves w;re

numbered and, as a prevenpitive measure, were iﬁjoctod with - -

antibiotics (200,000 IAternatiqnal Units (IU) peniciﬂlin
each) for 3 consecutive days. On the fourth day each calf
was injected with vitamins (Vitamin A 1,000, 000 IU, Viéamin
B, -100,000 10, Vitamin E 100 10).

- Por the first ‘week calves were housed in' an arena.
Then, for the ramaining 11 weeks of the trial, they were ‘
transferred to pons.similar to those used in Trial 1. Pens‘
‘were cleaned and bedded with wood shavings every day.

Light was provided for approximately 8 hours per

day and the temperature was controlled in a range of lé’to
24 degrees centigrade.
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2. ExLar‘imenr.al Design
The trial was conducted in a manner similar to

Trial I (Table 16), using the same type of design (Table 19).
» s . A N ! - . !

?

TABLE 19. EXPEBIMENTAL DESIGN ~ TRIAL II ’
Length of Milk Type of Grain Mixture
Replacer 1 .
.. Peeding (¥Wks) 2 2
- 8G° | MM _
’ [
3 93 (14 9 (111)
/
/° 5 ' Y0 % s S 9(Iv) -

Weeks on trial
8G s Starter-Grower; MM : "Milk-Maker” .
Number ot/ calves

B W NN =

Group number
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3. mations ' | . 2 : :
PFrom thc first day of the trial to waaning calves .

| vere fod a xccuercial milk rophcm: containing 21% crude i f

protein (cr) and 8% ether extract (EE) (!ahlo 20).

m grain mixtures otterod vere &mm to those
. used in Trial 1. | ‘
" Hay, conposed mainly of Alfalfa and Timothy species
(133 rupoctively) , was chopped to a lcngth of about 3
~ cengincms (cm) and fed to the calves ad ubitum,from the ¥

first week of the trial, L ) cS

K I

Mater and salt (Cobalt Iodized Sodium Chloride)
wers available at all times. , o / )

TABLE 20. GUARANTBZD ANALYSIS CALI’ MILK RBPIACBR]'

| USED IN TRIAL II. _ ©

« ‘-

Crude Protein (Minimum) -($)
Crude Fat (Minimum) (8)
Crude Fibre (Maximum) (%)
Bodium chloride (%)

—  Calcium ($) /
Phosphorus (8) o

N
.

-
R4

-

.y

P = U 2 O P
-
' OOOWMOoO

-

-
o

Vitamin A (Minimum IU/1b) 1000
- | oxytetracycline Hydrochloride (mg/1b) 50
L ) , . -
~ 1 1Lactone 'Reg, No. 1433 ~ Master Peeds, Que. 7
@ : . \
. ’ l
/ \ ) \ i3
. . y
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- a) Liquid reeaa

w ¢ ——
‘ ‘l'be milk %eeding programme (slfghtly modiﬂ.ed
from that recomme by the nanufacturerl) is shown in
. '« Pable 19, As 1n Trial I, the uquid diet was nipple fed .-
in two e'cjual pertions, in the morning (8:30 m. and afternoon ' ,l
. | T 4 ! -
(3530 pm) . - : :
S
l .
. TABLE 21, mwé AMOUNTS OF MILK REPLACER PED (xc/ PER cm).
: _ TRIAL II. _ ,
Period Milk Repuc;r Powder Water Added -
Day. 1 - T .18 7 ~ 1.64
. - . |
Day 2 . N 0.23" 2,09 \
_ Day 3 ‘ 00,27 ¢ 2.45
" pays ' 0.32 ;. " 2,91
Day 5 N 0.36 3,27
| Day 6 i . 0.41 3.73 ‘
1. pay7 - " L 0.45 4.09 ;
. \ ~
/wgek 2.~-5 . 0.45 , o 4,09
L -~
- , ST v
‘ 'l ” " ” /'
b
. / A ‘
o !
! . $
. , ~
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The grain nmixture was inggoducod to the calves

approxinately one week after arrival, at the ritq of 0,23

». kg per dmy, and was gradbilly increased up to a maximum of

1.4 kg per day. The uneaten portion of the grain mixture

‘n

. wag weighed ‘and discarded daily., -The amounta‘aoniumod by o

each calf was recorded, . ) " T

8 //

oo l‘ - o) -Eix‘
‘ Chcppod hay was avnilnblc at all times lnd the

amount abnsumed hy each calf was recorded daily. N
-1 oighingn % . /

Calves were weighed in a manner similar to that

described in Trial I (page 38).

1

-

" 6, pPvaluation of Taed gamplos S

' . ow?
~H
«

7904 samples were collected and analysed as fﬁ

Meial T, e \;J ’ —

he-]

7,--8%9t1|tio|1 Aé!lxl.l

C " Data were analysed as in 7Trial I, The parameters
. .were the same as those in Trial I, nignitiannt differences
J.botwonn means were dotermined by nuncan'q New Multiple nnngp

i

Test (Btosl lnd Torric, 1960), | L



. . 8, Feed Cost Ana;x!jl

The prices of faed usod in Trial II are lintoy
in Table 22, ‘ . / :
TABLE 22. . APPROXIMATE PEFD COSTS8. TRIAL II (1972)

P

‘

) .

! |4 - .
Foedstut?f $/Metric Ton . 9/XG.
Milk Replacer (powder) 430,00 243,00 '
Calf ngrto:-crowor 140,00 14,08
Milk-Haker 104,50 10:45
" Hay I 37,10 3,71
/ / {
14 v
. , /
2l N { N
, y \
' ‘ / . o, 2 ’ ;L , ; .
? > 3 » TR v . lﬁl@‘}'» - . \
a . i / . ! v:";"’i"fﬁ N LS ) ‘/
' = (\Q ’( f \ i i b :I"‘E{' -,{5‘ F
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B, RESULTS8 AND DISCUSSION X

1., Chemical Composition of Feeds ; ¢

A/ The, conpolition of the mlk replacer used ih thil
trial is indicated in Table 23, The grain mixtures were

simlar to those used in Tr%al I with CP contonts of 19,4% .

(BG) and 18,1% (MM). The protein content of the hay was
lower than that in Trial I, probaply because of the lower

. I
alfalfa conponent (Tables 7 and 23), Calcium and phqqghorul

contonglift all feoeds wero slightly different from those in
Trial I (Tables 7 and 23),

a4

TABLE 23, CHEMICAL COMPOSITION ‘OF PEEPS (%), TRIAL 11

68

N
——

/ / /
/ Feed Dry Matter Protein Ca P
/ P As Pod _______,
Milk Replacer . 94,5 21,4 1,44 . 0,90
Btarter-Grovwer (8G) 93,2. ~  ,19,4 0.98 0,66 -
Milk-Maker (M) B T 7% R | 721 0.56 0 ggua
Hay 93,1 - / 11,0 /wﬂo.44 0, 21
. \ W {}-: ;
o »
“a (/
/ ' -
o . /
- % -, - /

L2
—

T e
™
“
)




_Trial 1 (Table 8) where the higher avonq‘ daily DM intake /

2, Anim:l performance  /
_a) QN =5 deek Period

' };/ i

Calf performance for the first five weeks of the
trial is summarized in i‘ablo‘24. Calves fed milk replacer -
for 5 weeks (MR5) (Groups I and IV) had slightly better weight
ginl‘and feed efficiencies than thbu~ fod/ milk replacer for
3 weeks (MR3) (Groups I and III) as 4is clJarly shown in
Table 25, As in Trial I, this was probably due to the greater '
cl’.ticioncy of MR5 calves in utilizing botb dietary protein and
ener gy ttom/tho liquid diet. Grain. mi x conlunption was uligatly
higur in MR3 calves althoug¢h the difference was not ugnif.i-r
cant tP > .05) (Table 24).. .
c;lvo/p fed BG gnin mx grew luwtly better and had
xalativoly better f.ud’ efficiencies than tbon fed MM grain
mix ('x‘ablo 25). The 8G groups (Groups I and II) also-had a .
lliihﬂ-}' higur wnzugn daily DM intake than the groups led

i omlx (Groups I11 and IV) (Table 24). This is quite unlike

in the first 5 wJo)u of the trisl sesmd to depend on the

 all four gzoup- were ba}ow mtton71 Research Council (NRC)
7
recommended roquinnntl ('ub:.o 26)., 'L'M.l u puucululy

longer period of feedin milk replacer. In Trial II, there
VAS ;io pre~experimental or udcptaticn period as in Trial I,
therefore, the animils were lon Fcpondont on milk or milk /
substitute u a source of dry mater. h .

‘l'ha averags daily DM, prouirf and ME intakes for-

, v ! ‘ . . ’ ’ 7
. -
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TABLE 24. CALF PERFORMANCE, 0 - 5 WEEKS, TRIAL II. _

.

Grain Mix' §4 , Starter-Grower '  MilkeMaker SE
Weeks on NR .3 5 3. s
| —  Groups X I m W
yo; of Animls | ‘9 9 ‘ 9 9
e o e E ) ~.
Av. Iitial we xg) - $3.0 ° S2.7 \svic 51.7 2.4
© . 5 Week Wt (xa) 69.0 71.1 661  70.2 5.2
K.D.G. (k@) . % - -0.46 *0.53 °  0.36 0.53 0.12
S _Total Peed Intake (kg/calf) c o b .
T Milk Replacer (powder) 8.0 s 8.0 14.5 0.5
Bay - D115 11.d 8.0 8.8 2.5
;o " Grain MiX™ b - S 24 194 Q\fn.c '2\6.; 4.4
Total Av. Daily DM INtake(ka) 1.20 1.20 1.0 1.17 0.06
© | Peea Efficiency (DM/Unit gain) 3.00  2.7€ 5.30 2.35 1.90
.\ N Tz
-~ : —_— ‘ ™~ . ’ T
, JEEN Ci
'\‘\ < \ -

-

T 0L
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' TABLE 25, * LEAST BQUARE ESTIMATES OF TREATMENT DIPFERENCES
: IN WEIGHT GAIN/ (KG) AND FEED EPFICIENCY
(KG+DM/KG+GAIN) ; ‘0 - 5 WEEKS, TRIAL II,
- ’ “ ‘R ’ B ' ~
~ Treatment Estimated
Variable , Difference = Values . se
| Weight gain | MRS ~ MR3 \ 4.21 N8 2.43
T °/ 8G ~ MM \ 1,73 N8 2,43 p
" Feed efficiency MRS ~ MR3  ~1,61 NS T 1,107
\ ' ‘ ° /
" ) ..8G = /‘0095 NS k 1,10
i ; ’ R /m ' ™ ) , »
\ y———
~ N8 P> .05, . /. : :
9_ , . ,
] N \\
/' A - [ 4 'J
, TABLE 26, DAILY DM, PROTEIN AND ME INTAKES OF CALVES!
- ' - . (0= 5WEBKB, TRIAL II) A8 A rmyﬂmx or
< - NRC RECOMMENDATIONSIL
[ —
o/ ' Group  Wks on Mﬁ\ Grain Mix | onl Prouin /le
/ , — “ -
1z - 5-.. T8 . 80,0 | 97,3 87.5
v/ 111, 3 »y 71.4 84.1  76.3
‘ k . by :
‘ r.v A B _ ", so.z - 96.5  $9.7
.‘. 1 Qu 'ublo 9, pay/ 44 tor do:ivuicn f” values uud. SN
/ . - 9 ¢ .
" - ,'/ . 1 : ) ‘ - x /’
X R S : Ly
@ :"‘ . 5 ‘ . - N ;
L] ' /A ." . )

0
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,T;ia; I, the calcium and pho.phbrus intakes were in excess of -

evident for Grou§ 111, fed MR for 3 weeks plus MM grain mix.

This is unlike Trial I (Table 9) where the protein and ME

intakes for Groups II and 1V were considered adequate, Like

the NRC recommended rcquironnn;su -
_/ /o ’ N ,/I

X /. . )
b) 6 ~ (12 Week Period ~

|
A summry 02/031£ performnce from the 6th to the

12tﬁ week is sﬁown in Table 27, There was no significant

-

(P > .05) difference in avoraél daily gin (QSG) @otwnon'" 4 >
groups. However, calves fed milk rop}acor for 3 weeks and s

grain mix during the trial (Group III) had significantly ﬁk

(P & .01)  lover hay intlk. and total DM intuke, and be

feed ott}gioncy than calves fed 8G gtain mtx (Groupn&a II) .

- Table 28 indicatol that tha MM groups (Qsoupl III and IV) hud \

significantly (P L . 01) lowar hay consunption and better
feed efficiencies than the 8G groups (Qroupl and II). It
is probnblo,*thon,’that thQ 86 groups by consuming io much hiy
dilutoa~out the nutrients obtained £ron|othor fesds and con, "
lcquontly decreased feed atticioncy. . .

g Unlike the first 5 week period, all four. greupl in
tﬂ;- pariqg sesmed to/have satisfied the HRC recosmended

. putrient roquirannntl for nu;'protkin and ME (Table 29),

althouqh GEoup III had lowor nutriont intakes than the other
#Dup'o ’v i - . * , R ' N / ] 3
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TABLE 27.  CALF PERFORMANCE, 6 - 12 WEEKS. TRIAL II. ‘ ,
—— : : —SE
Grain Nix Starter-Grower Nilk-Maker -

. Weeks on MR 3 s 3 s ,
Groups _ I n\ o v o
No, of Animls 9 9 - 9 - 9

, N
Av. 5 Weeks Wt (kg) 6€9.0 7.1 66.1 70.2 5.2

. Einal Wt o 99.3  102.1 95,4 102.9/ © 6.9
a.n.c. {xq) v 0.62 6.63 0.60 0.67 0.05
Total Peed Intake (kg/calf) —

0 - Bay 16,02 79,48 7.1® 67178 11.1
' rain Mix 66.8  “66.3 . 66.5 66.3 . 0.4

\ Av. Daily DM Intake(kg) 2728 2.9 2,168 2.5 0.10
4392 q.e0r 3.65B 3.8  0.29

!’ud -Bfficigney (Wmnt gain)

» 3

—

—-A.B MNeans with dxffetent supenenpts in the same

(¢ 2 < 0l).

~

row differed significantiy

-
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Group  Wks on MR' Grain Mix pul proteinl  pmpl
) | . . |
1 lag 86 108.0°°  113.0 - 106.3
11 5 86 107,7  111.1  104.5°.
. 111/ 3 "y 91,7 94,9 95.0
IV 5 o 96,2 99.7 97.0

3

S

74

(6 = 12 WEEKS,

DM, rnofzénfauﬁ
ousl.

NRC RECOMMENDAT

e

v—

/

TABLE 28, LEAST SQUARE ESTIMATES OF - TREATMENT DIFFPERENCES
' ~"IN WEIGHT GAIN (KG), HAY INTAKE (KG) AND FEED
EFPICIENCY (KGsDM/KG+GAIN); 6 = 12 WEEKS. TRIAL If.
.‘ )
’ Treatment Estimted
Variable Difference - values 8E
‘ J
Weight gain MRS ~ MR3 2,07 1.42
" L 8G -~ MM ~0.,40 1.42
/.
ﬂ’y in“k‘ . » MRS ~ MR3 11 065 2 / 6049
" 8G. - MM . 20,61** 6.49
Peed ctticlcnéy MRS ~ MR3 0.10 0.17
i 86 - MM 0. 55** 0.17
" p g .ol
/ ’ '
TABLE 29, DAILY ME INTAKES OF CALVESl

AL II) AB A PBRCBNTAGB or

1 gee Table 9, pmp 44 for derivation of values used,

. 2,

}

[

.
.
.
.
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The results t:om';.hil period_of Trial II differed

—

from those of the sinilar, poriod Ln"rrial I as follows: .
(1) 1In Trial II the ADG-was not. significant (Pa/ .05) o
between groups (Table 27), but in Trial I it was (Tablo 13 .
(2) In Trial 1 1.990:11 of mlk replacer feeding yu nore
inporugwty than t}éc of grain mix in dot’ormtnin‘g performnce.
In fﬂ: Ttlll (Prial II) no significant (P > .05) differencs

I attributable to _type ot g#ain mx or lcngth ez mt.‘lk replacer
feeding was found (‘l'ablo 28), nlthou& calvu fed 1liquid \

diets tot:5 wukg tended to grow f.utu:

Vo . ,

c) Overall Period (0.~ 12 Weeks) &’

The results of tho ovorull performnce of ulvu !

in 'rrial 1I are shown in Table 30. There were no’ ligziﬁcgnt
(P > ,05) diﬂ.*tcncn in ADG or’ feed efficiencies between the
groups. However, Table 31 indicates tr;at the calves fed 1
~mm~n.fuu~ i x (MM) ware ligaitic;antfy (P4 ,05) more
efficient in dry matter utilization. In both Trials I and II,
the calves fed Starter~Grower mix (8¢) consumed zore hay than '
t}u calves fed MM (Tables 14- and 30). One p;aliblohaxpumtion &
for the lover consumption. of hay by the calves fed M is that )
_the :ougugn content of MM nx relatively high "hblo 4) and
this partially offset .the appotiu for hag conlunption.

- Although 1nd£vuua1 gcups in Trial II difhud in

., ) pofrfo\rumo fromthose in Prisl 1 (Tables 14 and 30), ‘the

® weskly 1ive weight changes of each group folioved the same
0 pattern as 4n *rial 1 Pidnires 1408 29,
Lo S BN

: - [ L

| | . .0 T e . 4
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WABLE 30.— CALF PERFORMANCE, O - 12 WEERS. TRIAL II
“ ) — SE -
etnin Nix ) ' Starter-Grower uilk—uakei‘
Weeks on MR 3 5 3 s
Groups . - 1 ' 11 v g
— No. of Animls. 9 ¥ 9 .9 9 ?
. nitial Wt (kg)\ ' 53.0 52.7 53.6 51.7 2.4 B
Av. 12 Week Wt xg) 99.3  102.1 95.4  102.9 6.9 £
A.D.G. (kg) 0.55  0.59 1 0.50  0.61 0.07 1
S " \ 5
‘Yotal Feed Intake (kg/calf) - ﬁ
: ) ;
Milk Replacer (pouder) 8.1 14.5 8.0 14.5 0.5 -
a a «e ob L <ab J
D 87.6%.. 90.8 55.2 75.9 13.3 i
_Grain Mix 92.2  85.8 '87.9  86.6 AT
lbtll av. uily DN tntake(hg) ‘2.08 2.12 1.68 1.96 0.16 £l
" Peea kffieiency (Wlmit gnn) 3.81 3.66 3.52 3.2¢ 0.25 L
| S
a.b !(un:s vi:h different superscripts in the same row differed significantly |
P O05). - ‘|
- - " o h ! AR
-« ‘ . , . - >
; ’ ) > ' R - :;
N " i: g ) 1
- AN “ 1
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TABLE 31. LERST SQUARE ESTIMATES OF TREATMENT DIPPERENCES
- IN WEIGHT GAIN (XG); HAY INTAKE (KG) AND PEED
EPPICIENCY (KG-DM/KG.GAIN); O - 12 WEEKS.
TRIAL II: ’ .
Treatment Estimted
Variable Difference Values 8E
Weight aain’ MRS - MR3 6.28 3,38
o 3 8¢ -~ mn 1.33 . 3,38 B
Hay intake MRS ~ MR3 12:02 7.72
" _ 86 ~ W4 23,64™" 7,72
Peed efficiency . MRS ~ MR3 Lo =0,20 - 0.14
o 86 ~ MM 0.36" - 0.14
* P& ,05 \ .
4% p g L01 .
. -\ - v o "
' N " /.
- . Y, \
“?‘ o 2 4 i
y 1 3 ; .
rd [ \ 3 ’
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! 3, Calf Health '
The animals in Trial II had a hi incidence of
o ! ) -
 scours than those in- 'l'rlaI\I. . Thirty-nine percent of the

ucalvu in Trial 11 scoured, compared to thirty~two potccnt
o / in Trial I. 'The frequency of scouring was also thhor in -~ vo
' | rial 11 (Table 32) than in Tria{ 1 (Table 16). Beouring was -

apparontly caused by ugutivo disorders, mvousmn and T |

bacteria; and was treated by reducing the liquid faed ana ‘ |

adminisuring Entefur -"A* and Pcnbritin tab}cts (Appcndix . e

Table I). ‘ - a

| ' Many cadves in this trial vere gmrally weak and

about a quarter of them wers apparcn&:ly amic (pnuonal
nication with thc attcnding vomimrun) p Unuh 'rrial 1,

nct nmany suffered t:om colds; but, like Trial I, a number

'« suffered from throat infections. nyiciluz was very

il effective on oaio ‘calves which wers not eating well, and this
indicated that these calves ‘miqht bave been infected with
bacteria., Iron tablets vorcﬂtdninum‘d to the calves

. /‘suspected of bd.nq anemic and rocovary ‘vas rmrlublo, ° o
Streptomycin -worked effectively on calves vhich had throat |,
1n£oct.imu wrtiaém was sdministered ty thru calves vith =

bruminq wobuu and to two othu;s wou in pain,
* More dntibiotic uluttm were used in '.-mu 11 (ppendix
mu zn) than in nui 1, » ‘ P )
D \ ¢ ‘ '
- . ? v K L4 ) b o' ’ W
| f\ ' '*' Ve s 3 -
/ * ) < . . ) . b /
- ¢ ‘}‘4’, t . ' . "f\‘ . * a’! L) o
N L . % . . ‘N‘;‘T , e ' .
E R AR, SRR %“4 f RXEPRS oy 3/ L



" appeared after treatment with streptonmycin. Group IV had the

/

i

Two calves had to be cperated on, Calf $128 of
Group IV had an infected navel which was lanced; the bhacoe=
terial gCells were aguecezed out Qnd the opening was repacked
with gauze -soaked in iodine. Calf #136 of Group I had an
infected left front knee wﬁich was 1“&,«!. On_-. calf (#136) —
had a slight attack of pneumonia. The ;métoma, however, dis=-

fewest health problems. .
Y .
There was no mortality in this trial. Although j

/
Group IV had less siok calves than the other groups, there o
was -no\ indication that these calves were healthier because . _
of diet. ~
TABLE 32, INCIDEN ‘OF SCOURS AND CURATIVE TABLETS USED,
6 TRIAL II.
No. of  No. of “Tablets Used
Group Calves ' Calves " : 1 ] 3
' - Scoured Frequency Fe” Ent "A" Pen e
S 4 oL 2,28 8 4 2
I 9 ‘8 1.20 4 1l -
m -9 ¢« 3 8 o2 1
™ 9 1 ¢ 4.00 . 2 3 - -

4 ° |

1 Fe /- Iron
2 Ent A" = Entefur "A" ,
3  Pen = Penbritin o L
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parison with MM !;d calves (Table ).

A .

M 7

4, Teed Coats S s

/ —

A n\unmary of total feed coat perx oal! and feed
cost pex kg gain in Trial II is shown in !rqblo 33. In the
first 5 weeks of the tfial Group IIXI had &0 lowrcat total
feed cost per calf and Group IT had the higheat, 1In goncnl,
tha calves on ‘,“’-Qq raplacer for 5 weeks (MR5) had signifi-
cantly (P 4’.01) higher feed costs than those on milk
rtplacar,ror 3 weeks (MRS{. Also th-\c\alvul fed SG nix had ‘
ni‘qnif.icantly (P £ .0]) !}ighor feed costa than those fed MM
mix (Table 34). Feed cost pesr kg of gain was not significant
(P> .05) in the first 5 weeks of the trial. However, calves
fed SG mix had significantly (P &4 »01) higher total feed
cost per kg of gain in the 6 to 12 weak period anduth‘il was
raflected in the overall period (Table 34)., This was also
a reflection of the higher price of SG mix which was about
one-third more expanaive than MM lmix (Table 22&_\

'~ In the overall period MRS calves had a ‘highnr
total rood‘/\qplt of $2.88 per calf in comparison with MR3
calves (Table 34), /Likwin, calves fed SG mix had \lh
,i;crnucd total feed cost of about $4.61 per calf in com- .

/ 7

Group II had the highest total feed ooﬂ':. while
Group IIXI had the lowest (Table 33). Fesd costs per kg gain
for the groups in .the ovurall pexicd were 47, 48, 40 and 38
cnatn in Groups I, II, IIX and IV rnpcotivoly\ It seems

7/



.
TABLE 33. CALF YEED COST. TRIAL 11
sE
Grain Mix Starter-Grower Milk-Maker ’ -
‘Weeks on MR 3 5 3 5
Group 1 I1 111 '
Peed Cost ($) 0-5 Weeks _ ,
Total pcl/cals 7.96%C¢  10.01* 6.35C  9.23%% 9 0.78
PC/kg gain’ 0.6  0.68 1.03 0.55 0.41
Feed Cost ($), 6-12 Weeks RO )
§ “Potal PC/calf ' 13.13  13.19. 9.35 10.12 0.46
PC/kg gain 0.44* o0.43* _0.33° 0318 0.02
- Peed Cost ($), 0-12 Weeks - , »
Total PC/calf o 21.01*® 23,20  15.70¢  19.36° . 1.18
PC/kg gain g 0.47>  o0.48 0.40°®  o0.38° ~ , 0.04

1 *zc = Feed Cost
2 See page 59 for calculation.’

B,C Means with different ?uperscripts in the same r

, (P L .01).
a,b
(P <. 0%) .

Means with different superscripts in the same row differed signifigantly

differed significantly
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cleaxr then that Group II was (the nfoa\t" sxpensive fesding,

_ regime.and Group IV the least sxpensive,

Pl

e

.
TABLE . 3. LEAST SQUARE ESTIMATES OF TREATMENT DIFFERENCES
. : :(xg/zqn?n COSTS (%) AND .FEED COST PER UNIT GAIN
. TRIAL II. ,
“Teed Cost
Treatment Total - per Unit
. Period Differehce Feed Cost SE Gain SE
Week 0 - 5 MRS - MR3 246,50 -19.79
' ’ 44.94 24.07
" §6 - MM 233,22‘?* 1.29
Week 6 - 12 MRS - MR3 .41 ¢ - 1.08
\ - 27.01 | N I
i " T
" SG = MM 342.28° 11.33
7 }[
Week 0 -'12 MRS - MR3 . 287.91"" - 0.04- |
- | AR L B ' 2,27
" 6 - MM a61.37"" g." /-
A A, o .
LIS AN I /




C. SUMMARY 0!‘ TRIAL IX
In Trial II there were no aiqn:lf.icmt (P > +05)
differences in ADG hatwean groups, although Group IV had a
/ angh’tiy higher ADG than a o\thor group (raf1e 30). Group IV y
2130 had the beat feed nrnci’ncy, second lowest total k"‘l/\
cost and 1;:wut feed coat per kg g*ix“\ (Tables 30 and 33).
Therefore, unlike Trial I, Group IV had the best overall
performance. | _
All four groups had some incidence of acouring and
throat infections.. But Group IV had less calves scouring
than any other group (Table 32), and veterinary cxp;nni ’
vere lowest.. Groups AU and III had the highest veterinary
axpum\\u. There was no nmortality.
In this trial (Trial IIY/ Group IV may be used as an
-xa.mplo to !:hl tamor because of its relatively high ovonll
\ [ pcrrormnoo and 1ovi feed cost par unit of gain. By ‘using
‘ the feed ;vrq rogim. of Growp IV, the .‘Earmr my expect his
calves /Z have an ADG of 0.5 kg or mon at a feed cost of
about 38 cents per kg of gain. The total feed cdat for niainé‘
a 52 kg calf te about 103 kg on the Group IV diet in Trial II
vas $19.36 (Table 33), which was $3.12 less than Trial I
(Table 7)., /) S
. \‘ o | y
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VI, - TRIAL I1x

Ty

L
A. EXPERIMENTAL PROCEDURE -

\ . : ‘ \
5 | )

'rhirty-:our Rolatti3 bull calvu were purohucd at’

. 1oca1 auctions or from’'the Nacdongld CQI.hqo f.arm in :mrn

1974, On arrival the cnlvn worz about one wesk of age and
43.3 kg average l\md:,p~ waight. Un
II, no medications or vitimim were administortd.

@

raiaqd (about. 20 centimeters (em) above ground)woodsn or

The calvn in thia trial were hound 1n individual

ike the calves in Trials I and

a?ti pens. The pens wern 1.2 mcton (m) x 0.75 m. The front

end of each pen had a v-shapcd opening, large cnaugh for onlvcn

to push their heads through and reach both the w‘ta: and feeding
' buckets fitted in slota outside ‘the pen. The reaxr ng\ the pen

was open. The floor was slatted and it extended beyond the
length of the po(n to faoilita\t(o'tho larger calves.
The pens were cleaned everyday with a aofapplr and

were washed at least once a week.
\
There was no light and tgmparatur. control as .’m

Trials I and II hecause the oalvn Yere in an open barn.
\\

i : y
v i

- T.

-

S




2, Experimental Design . i

The @ perimental design waa nin‘har to the previous ‘

txialo b\rt du!.rnnt grain mixturu (c:au Starter and Calf
G?cmr) ware fod this tim ('rablo 35), e

s .

/' . N -

TABLE 35, EXPERIMENTAL DESIGN, TRIAL III
’ ) o )
Length of Milk : : “/
Replacer . - Type of Grain Mixture
Feeding (wks)l
cse | cee
,- ’ , &

SR I G - 8314 . 8(IIT)

5§ - ¢+ S N 1032

1  Weeks on Trial -

2 CS : Calf Starter; CG i1 Calf Grower (Table 36)
,‘3Q Nurber of calves in the group )

{ Group number ) / oy




R

87

ude protein us;mi and 10.0% orudel fat (CF) (Table 36)

of the trial, From the third waek

'~ during th ﬂ.rat ;two weeks

orn fed a second comrci 1 ‘n'd.lk r-plaonr

to mnnin » they
g , ”(MRII) containing 20! CP and 20V CF (Table 36).
™vo groups of 16 calves each wers fed either starter mdix

CS or CG grain mi from the firat week on srial. Starter
CS was a formla for ycuﬁg calves (1'~ 8 weeks of aga) and CG

grain mx for nmorxre imatured calves (8 -~ 16 wesks of hago).

The comosition of hese grain ml xtures; based on informtion
mnu!a‘ct’uror iz listed in Table 37, and

in 'rfbh .40 (Rnultl).

supplied by the fee
the chemical analyse

Hay conpoud minly of Alfalfa and 'rimthy species
(1 + 6 respectively) was chopped to a hngth of about 3 ¢m
and f.ed ad Libitum fr m the tirlt week of the trial,

Watcr and aalt (C balt Iodized Sodium Chloride) were

=

available at all tima .

o 5

\
4,. Fesding Progranm

a) Liquid Feeds
The liquid feeding brogr&mtt used in Trial '/III is shown

/

"in Table 38. The Jdary mnk replacer was added to water
(4o°c) and mixed by hand to a smoth eonlintoncy. The calves
. ' vere pail-hd twice daily: in the morning (8:30a.m.) and

&

afternoon (3:30 p.m.).
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"PABLE 36, GUMEDAHALYSBSOPHILKREPIACERSIARDGRAIHHIXTURBSUSED

’

°

A

IN
TRIAL 111,
/ - .2

Components MRT* - MRII** Calaf Startex;z * Ca1f~Gro1ier3 -
}’ . (cs) (cG)
Crude Protein (mip) (3) 21.0 20.0 20.0 . 15.0
Crude Pat (Kin) (%) 10.0 B X 2.5 2.5
Crude Pibre (Max)(s)® o;%’ | : 0.1 19.0 ’ 9.0

- Fluorine (Max)($%) T - ‘ - 0.0035 . 0.0035
Sodium Chloride (%) S 3.0 2.5 0.7 6.7 -
Cal€iym (%) - 1.0 1.0 0.5 0.5
Phosphorus (%) . 0.75 0.75 0.75 0.80
Vitamin A (Min) (IU/1b) 15,000 15,000 3,800 . 3,800
Vitdmin D (Mim) (I0/1b) 5,000 5,000 1,200 ~'1,200
Vitamin E (Min)(IU/1b) 10 - - - - -
Aureomycin (Mg/1b) 25° - - -

1 * Supersweet Lactone MR for calves Reg. No. 4767 ~ Robin Hood Multifoods Ltd., Montreal,

st

%%  Bovo Milk Subst.ztnte for Veal Calves Reg. No.5330

)N
2 - zos calf StarteI? Sweetened Ration H—-412»aReg. Fo. 543 )

)

3 15% Calf Staxter Sweetened Rata.o:i ‘M~414 Reg. No. 6403)

I

{

Qué .

Coopérative Pédéree de Q'&bec

Montreal, Qués.

*‘—

39
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TABLE 37, ' 'INGREDIENT COMPOSITION (V) OF CALF STARTER (CS)
. AND CALF GRONER (CG) , \
i ) C

i h)

f,:x;gr‘.diont | | SRS . cG
Barley Screenings v ) i 7.0'

Brewer's Grain  \ 6.25 15,0
Coxn i | ’ e C . 39,0 ’
Dehyarated Alfalfa 2.5 TS
Distiller's Grain - - 20,0 . 1540
Gluten Feeds ' ' 14,0 6,25
Middlings (Wheat)) - g 2.5 o -

* Shorts (Wheat) 3 - | 2.5 S fm . '
Wheat Bran 3“1/11 F':d' 2.5 S '
Wheat Mill Run ) . 2,5 . . - \

Cats - / | - uas -
Rapeseed Meal ‘ i ' -—u . o 3.5 ' v
Soybean Meal \ I8 s

Urea N .o - ‘ / 0,25

Mcro Premix : Cows L s h
Moiagut” | \ 1000 . . 10 .0 .
1 b:l:atorm?tion supplied by the Feed Mgnuf\actur.r. . \

My "? 'y i s L %a‘ﬁv hd "\ Al - A -', .
Py " Ay TS N » § iy o™ N
o A I
- -
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Calves ware weaned abrup{:ﬁ.y after conpleting the third

y‘ or the fifth week on trial. . . -
R | .

TABLE 38, . . DAILY AMOUNTS OF NILX REPLACER FED (KG/CALF). -

TRIAL III.
: ] /
\ Pariod ( - Dry Milk Replacer Water Added .
Week 1 | . 045 . 1.6 '
Weak 2 - ‘ . 0,60 - 2:3, (
-~ Weak 3 = 5 0.45 ) 2.3 _» |

A P | P
v b) Dry Fesds’ ' B .

Chopped hay and grain md xtures wers offered within the™

X

Y7k
I girat: wesk on trial, The feeding programmes for grain

.

" mixtures and i\ay were similar to those of Trials I and ‘II.

5. Weighings - o / .
/

Galf weights ware obtained as duc\ribc& in Trial I.

\ \' ’,’ N

!

6, Evaluation of Feed Sarples  _ |
!9;d samples were collegted and chemically analysed

) L - oy

N+
as in Trial I. . : /
. . ' - ‘ | ,
o N7 7, Statistical -Armlx‘ \us - -
. ’ ~ Data were analysed according to leaat ;qu’xzu procsdures

for unegual subclass ﬂ\mbcga_ (Harvey, 1960) as. deacribed in
Trial I, / \ A . —




8. _Feed Cost Analyses

The prices of milk r‘plaeor and grain rd xtures had inn

91

crndiod -subltantia'ny over thoaa nisntx.omd in Trial II, but

L)

39). It my be noted that the Calf starter (formila for -
»

/Calf Grower (formla rorioro tature calves).

¢

[
s

/'th-rc\wai very little change in hay prices (Tables 22 and

young calves) is approximtely 118 mre ejxensaive that t’u

\

TABLE 39, '  APPROXIMATE FEED COSTS IN TRIAL III. \ ‘ /

s
& —

E}aadatuff $/Matric Ton o

¢/Kg

Milk Replacer (powder) ’ 858,00
Calt ‘Starter, o 184,80
Calf Grower ) 165.00

4 o

Hay ° 35,50

85.80
6.8 |
16.50
3.55




/
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B. RESULTS AND DISCUSSION P T |

l¢ Chomlcal COmoaition of Fnd:

The phemtcal analysés of !nda used in this trial
(Trial III) are] listed in 'rablc 40. ‘The prot.in content
of a/ eonpoaite banpln .of the .mik r&plncurs vas 20.9\ vhich
was a little lass than that of. Trial IT (Table 23), but |
more than that of Trial I ('rabln 7). The CP content of’
s.‘(ao.u) was glig\tly ~hi.gmr than thosé of SG in’Tx;‘;Lals. I
and 1II, but €6 had a CP content of 16.1/& which was lower
t}'_a‘a’h those of MM in Trials I and II (Tables 7 and 23).. The'

? piotcin content of hay (7.28) in this trial vas mch lower

than t%olé of Trials I and II (Tables 7 and 23), probably
hacause of its small proporti“o;\ﬂ of alfalfa,
< ‘
Calcium and’ phosphorus contents of the feeds in this

‘trial differed slightly from those in 'rriglz I and II

(Tables 40, 7 and 23). r\ o CoooN \
TABLE 40, CHEMICAL COMPOSITION OF FEEDS (%). TRIAL III,
L) [' “d I . ‘ '
Feed . Dry Natter Protein Ca’
I , . As red_.___._.,
Milk n.placerl ©92.3 - 20.9 0,70 0.64
Calf-Starter (CS) 88.6 . ' 20.1 ~0.58 .0.80
Calf~Grower (CG) ' 87.3 - 16.1 0,53 0.79
Hay \ .40 \ 7.2 0,25 0.9
I Comosite sample of MRI and MRII (Table-36) . B \/
‘ ' o
; - . ; \‘
| N
-



2, Animl Performnce .

a) 0 -~ 5 Week Period

2

A Sumnm:)’r of cglé performance for the first 5 weeks of

_ this trial (Trial IIXI) is shown.in Tables 4) and 42, Calves
fed milk replacer for 5 weeks (MR5) (Groups II and IV) had

, higher but not significant (P> ,05) average dally gin
(ADG), consumed less grain m xture ('rable 41) and were
sigqifiéantl}; (P L ,05) more efficient in feed conversion \/_\_/
(Table 42) than calves fed milk rep]:aqer for 3 weeks (MR3)
(Groups I and “III). Calves fed calf-starter grain mix (CS)
had slightly bettJer weight ¢mins and were a little rnore
efficient in utilizing feed. (Table 42) than calves fed calf
grower (CG). . ‘

The daily nutrient-: intakes (dry matter (DM), protein. and
metabolizable energy (ME)) for all groups ;were generally below
the National Reserach Council (NRC) requ:.renents (Table 43),
but MR5 calves were pai‘tlcularly low in total DM intake. The
MRS calves consumed significantly (P & .05) less grain mix
(Table 41) and also had a low intake of hay, particularly
Croup II (fed CS). This explains the low total DM intake

3

observed in these groups. -



2

TABLE 41. CALF PERFORMANCE, 0 - 5 WEEKS. TRIAL III. ' \
3 x
] ” | sE
Grain Mix ; Calf-~Starter. ) Calf~-Grower /J
Weeks on MR 3 5° 3. 5 ' '
Groups 1 11 III v *
Fo. of Animals 8 '8 8 8 )
. P

Av. Initial Wt (kg) 43.5 6.5  45.5 48.6 2.4 v
Av. 5 Week Wt (kg) 55.7,  60.7  54.3  61.5 5.0
A.D.G. (kg) 0.35 0.41 0.25 0.37 ) VO‘.OQ N
Total Feed Intake (kg/calf) _ _ :

Milk Replacer (powder) 9.2 16.1 9.9 15.7 0.8

Hay R 6.9 3.9 7.9 6.8 2.6 o

Grain Mix 17.2a 8.4P 14.03P g oP 3.9
Tolal av. Daily Intake (ko) 0.85 0.74 0.82 0.82 0.05
Peed Bfficiency (DM/unit gain) 2.873P - 1 9gP 4.377  2.3¢ 1.00

a,b Means.not/ sharing a common superscript in the same row are si ificantl
"7 (P < .05) different. » Y

S8E Approximation-of standard error of the sean.

!

e



TABLE 42, LEAST SQUARE ESTIMATES OF TREATMENT DIFFERENCES
IN WEIGHT GAIN (KG) AND FEED EFFICIENCY (KG'DM/
) KG'GAIN); O -~ 5 WEEKS. TRIAL XII,

85 .

= : ” N
Treatmant Estimted
Variable Differance values SE
Weicht Gain MRS ~ MR3 3,10 1.88
n , cs =~ CG 2,36 1.88
Feed Efficiency MR5 ~ MR3 ~1,43" 0.58
" cs ~CG ~0.95 0.58
* P £.,05 ‘ ‘ - ‘/
; |
. TABLE 43. DAILY DM, PROTEIN AND ME INTAKES OF CALVES!

(0 - 5 WEEXS, TRIAL III) EXPRESSED AS A
PERCENTAGE OF NRC RECOMMENDATIONS .1

~

Group Wks on MR Grain Mix DMl Proteinl! Mgl

I 3 cs 88.9 107.1
II 5 - cs 63.6 78.1
IIX 3 €6 88,9 92.6
v 5 81.8

CcG 66.

1 See page 44 for derivation of values used,
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;B%;.G = 12 Wesk Period

7 :
Calf performance for the 6 to 12 week period in

e
4

Trial III'fs surmarized in Tabla 44, Calves which had been

- fad ﬁlk replacer for 5 weeks and were fed CG had the lowest

rate of’gain (significantly (P « ,05) lower than Groups I

and II). They algo exhibiﬁe?:the poorest feed conversion

(Table 44). Overa}l, ca1v$s fed CS grain mix grew faster
although this difference was not significant (P X .05) (Table
45). Length of feeding mil%\repla&er had no positive effect \
this time, and even calves fed the liquid diet for only 3

weeks had better growth,although not significant (P :;.05);
than calves fed liquid diet for 5 weeks (Table 45). )

I The nutrient intakes\of DM, protein and ME had im-
proved in this pqriod (Table 46). Calves fed milk roplacer

for 3 weeks had Autrient intakes above the NRC (1971)

e

recommended regquirements, whereas those fed milk.replacer

for 5 weeks were deficient (for some unknown reason). The -
poor performance of calves on the Group IV diet (Tab%e 44)
may be related to their insufficient total protein intake,
as indicated in Table 46.

c) Overall Period (0 - 12 wWeeks)

Calf performance for the overall period is shown
in Tables 47 and 48, There were no significant (P X .05).
differences in ADG among the individual groups {(Table 47),

,although the groués fed CS grain mix grew significantly o



4

TABLE 44, CALF PERFORMANCE, 6 - 12 WEEKS. TRIAL III .

~_- - . %
_ ’ SE
Grain Mix _ _Calf~Starter Calf-Grower . .
Weeks on MR 3 5 . 3 5
Groups | I I1 111 Iv )
No. of Animils 7 8 8 8 )
.

Av. 5 Week Wt (kg) 55.5 60.7 54.3 61.5  5.3__.
Av. Final Wt (kg) 84.0 89.4 79.9 84.5 6.5
A.D.GC. (kg) 0.583 0,598 0.522> 0.47°  0.06
Total Peed Intake (kg/calf) , ‘ . N/\j) :

. Hay v 41.8 37.5 49.7 531" 10.5

Grain Mix 66.2 = 60.9 64.6 62.8 0.4

Total Av. Daily DM Intake (kg) 1.97 1.79 2.09 2.12 0.10
Feed Efficiency (DM/Unit Gain) 3.228C  3.09C ;.9753// 1.6  0.38

a,b Means not sharing a common superscript are significantly (P < .05) different

A,B,C "Means not sharing a common stfperscript are significantly (P £ .01) different

L6
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TABLE 45, hnéasw SQUARE ESTIMATES OF TREATMENT DIFFERENCES IN .
WEIGHT GAIN (XG) AND FEED EFFJICIENCY (KG\DN/KG~GAIN)3
6 =~ 12 WEEKS, . TRIAL»III ,
. , ‘Treatnant Eatimated : /
Yariable Difference Values : SE
Weight Gain MRS ~ MR3 2,23 * 1.53
" cs ~CG , 5,27 1,53
Feed Efficiency MRS ~ MR3 | 0.26 0.2gh o
" CS =~ CG ~1.15 " 0.22
* pZ 01
~ - 1
TABLE 46, DAILY DM, PROTEIN AND ME INTAKES OF CALVES
(6 = 12 WEEKS, TRIAL III) EXPRESSED AS A
PERCENTAGE OF NRC RECOMMENDATIONS.1
, o | /
Group wxs/on MR  Grain Mix pnt ~brotein! Mgl
J /
I 3 cs ' 105.3 109.6 106.3
. 4
II 5 Cs 85.7 87.8 87.0
. 5 .
LITX 3 CG 123.5 102.5 117.4
B 2 5 cG - 105.0 86.9  103.8

¢ v v ‘
¢

1 See Table 9, page 44 for derivation of values used.‘
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TABLE 47, CALP PERPORMANCE, 0 ~ 12 WEEKS, TRIAL III.
- - SE
Grain Mi 151 Calf-Starter Calf~Grower
Weeks ;; MR ) 3 5 \ 3 5 .
Groups 1 11 111 v
— | . No. of Animls ] ; - 7 8 8 8
Av, Initial Wt (kq) 44,2 46.5 45.5 48.6 . 2.4
Av. Pinal Wt (kgq) 84.0 89.4 79.9 84.5 6.5
A.D.G. (kgj —~ 0.47 0.51 0.41° _ 0.43 0.06
Total Peed Intake (kg/calf) \ .
Milk Replacer (powder) 9.1 16.1 9.9 15.7 0.8
Hay 49.0  41.4 57.6  59.9 12.5
Grain Mix 83.33  69.3P 78.73%  71,7P 6.0
_Total Av. Da\iI\Ly/ﬁM Intake(kg) 1.51 1.36 1.56 1.58 0.15
Feed Efficiency (DM/Unit Gain) 3.078  2.66B 3.8 3,757 0.24

o

-

A, B~ Means with different superscripts in the same row are significantly (p £ .01)

different.

" a,b’  Means with different superscripts in the same row are sigxificantly (p L .05)

different.

—




(p < ,05) more (Table 48 and Figure 3),
Calves fed CS grain mix had significantly (P £ .01)

better fued efficiency than calves fed CG grain mix (Table 47).

This is also indicated in Table 48 which shows that calves

fed Cs grain mix neaded. on the average, 0.93 kg. less feed

dry matter per unit of gain.

Finally it is clear from Table 48 that the length

!

of liquid milk replacaf feeding was less important than typa

=

of grain nmix in determining calr growth.

£

\

LEAST SQUARE ESTIMATES OF TREATMENT DIFFERBN&ES

TABLE 48.
IN WEIGHT GAIN (XG) AND FEED EFFICIENCY
(XG.DM/XG.GAIN); O - 12 WEEKS. TRIAL III.
y Treatment Estimated
Variable Difference Values SE
Weight Gain MRS - MR3 1.35 2.79
. i cs - CG 72.15 " 2.79
Feed Efficiency \ MRS - MR3 -0.24 0.14
" cs - CG -0.93*" 0.14

A4
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‘7th week. The data fré? the latter calf was used in the

- - _ - 102,

3. Calf Health - -

More calves scoured in this trial than in the two .

-previous trials although the frequency was about the same

(Table 49). Unlike Trial I.and IX, no madications were

‘given to the calves which were scouring. Instead. the

1iqui§ diet was reduced until the scoﬁring cleared up. "~ This
may have set.the calves back a little,

Apart frém scouring,/the main hedlth problems were
coughs and running noses. These symptoms disappeared when
tﬁe animals were treated with penicillin. Unlike the two
other trials, penicillin was the only antibiotic usedq, and
it was used in much-less quantities (Appendix Tagle ™).

Mortality was relatively high in\this trifl. Two
calves in poor health were on the trial and they both died
from pneumonia within 3 weeks. Thése calyas ware replaced

and one of the replacement calves died accidentally in thd

0 - 5 week period only. / i
TABLE 49. INCIDENCE OF SJOURS D_URING}RIAL III. [
{
. No. of | Calves ]
Group No. of Calves Scoured _ Frequency
N

I 8 3 2

II 8 6 | 1.3 ’
IXIX * 8 4 3.0

IV 8 4 3.2

1 Frequency = No. of times one calf scoured.
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4. Feed Costs A
The cost of nmilk rnplacux and grain mixtuxes‘was
much higher in 1974 than in 1971 and 1972. {Tables 39, 6 and
v22). This explains the highur tétal feed cost‘;er calf in
Trial III, (Tablas 18, 33 and 50). However, the pattern O;
¢ total feed costs in Trial III\is sidilaf to those of Trials' / -
I and II during the first five weeks of the trials. In the

»

overall period, the total feed cost pattern was closer to

Trial I than Trial II ?'rab],es 18, 33'and 50}, but the
fead cost per kg. éain was different.

- ' \ Calves fed milk replacer for 5 waeks (MRS) had
| significantly (P ZL.Ol) higher total fesd costs than caives .
fed milk replacer for 3 weeks (MR3) during the first 5 weeks;
this was reflected in tha overall period of the trial
(Table 51) with no significant (P > .05) difference in feed -
cost (FC) per kg. gain. On the other hand, although calves
fed CS grain de had slightly/higher total feed costs than/

those fed CG grain mix during the 6 to 12 week period and

| the overall peyiod. the fe%h cost per kg gain was s%gnifi- /\

cantly (P £ .01) better (Table 51). .
The calves\gn Group II had the highest overall

total feed cost ($31.02 per calf). This is just 55 cents

more than the total feed fosi pér calf in Group IV which had

/ ) a lower ADG (Tables 50 and 47). The only other group which -

’ compared favérably with Group II in terms of waight gain and

3

0
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TABLE 50. CALF PEED COST. TRIAL III. P
N - _ { * ~
! — o SE
9 o - ‘ o b
Grain Mix _ Starter-Grower ‘ Milk-Maker- -
Weeks on MR 3 s .5 3 | ]
Group ‘ ' . 11 + 1T IV
Feed Cost (§), 0-5 Weeks_ .
\ Total Fcl/calf 12.40%  16.85* 12,168  16.55® 0.80
{ FC/kg gain? . 1725 1.35 2.13 - 1.40 ~0.63
Peed 'Cost ($), 6-~12 Weeks ﬂ ]
 Total FC/calf . 15.43 14.17 14.14  13.92  —  0.80.
. ' .PC/kg gain C0.522 . 0.50® 7 0.56% . o0.62% 0.05
Peed Cost, ($), 0-12 Weeks™ *
' Total PC/calf '{ , 27.722%  "31.02% 26.33%  30.47 .  1.s0
PC/kg gain 0.68° . 0.73° 0.80% o.a’f‘ | 0.08
. N
1 FC = Peed Cost = -t _ )
”3 2 See page 59 for calculation. B

A,B Means with different superscripts in the same row differed significantly (P £ .01).
a,b Means with different superscripts in the same row differed significantly (P << (05). .

-~
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' feed cost was Group I which had a total faed cost per calf of
, $27 .72. However, as indicpted i.n JAble 47 thare was no i
i r
ignificant (P > .05) difference between Groups I&.ﬁd nrin
\ i@ and feead efriciency. Mcréover, apart from the fact that
Group I had ‘a _lower total feed cost (Tabl? 50), it also had
a 1ower feed cost per kg of gain, and for this reason, the
feeding regime of Group I is the prefexred choicse.
\l ! ) 3 )
TABLE 51. LEAST SQUARE‘ESTIMRTES OF TREATMENT DIFFERENCES
IN FEED COST (¢) AND PEED COST PER UNIT GAIN
N (¢/XG) . “TRIAL III.. o
. 7 - ! , / - % .
W ’ : ‘ — _j__;
i S . Feed Cost
R . «, Treatment , Total - per )
~ Pariod /’ Difaference "Feed Cost sel Unit Gain SE
- o :
_ L s | 45.30 \ 36,30
‘ " cs - CG 25.90 ~-44.70
Week 6 xlz - MRS - MR3 ~72.65 2.44 ‘
S \ T s.60 | 3.00
. A ' ®
\ " CS - CG ) 7‘ i76 -8'53'
8 1
' ——— ’
Week 0 - 12 MRS - MR3 378.80 . d 6.10°
. v. - -
. © S \' ., 83.30 - 4.40
LN cs <+ €G- 95,16 * * . . . <12.53
- T e -

P(Ol

1l SE Standard erroxr of the mean
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o C. SUMMARY OF TRIAL III. ' | )
- *  In'Trial IIJ, as in Trial II, there were no signifi~

bt (P > .05) aifferences in ADG among groups (Tables 47 and
A 30). Group II was the only gmup which achieveci the antici7
¢ . . pated ADG of 0.5 kilogra‘ms. Overall, calx(es fed CS grain mix
L " (Groups I and II) 'had significantly (PA +01) better feed
efficiencies (Table 48) and lower feed ctost per unit of gain
(:’(Table 51) than calves fed 'CG grain mix. ”Howev}er, it must be
noted that Groups I and II were not signific&ntly\ (p > .05)

different in ADG, feed effitiency and feed cost per unit gain

\ [ ,
(Tables 47 and 50); and that Group I had a total feed cost per
calf which was $3 30 1ess than Group II ('rahle 50)
) !rhare was soma incidence of scouring in all four

groups v Group I had the~1east nunber of calves acouring

(Table 49) and, in addition. received -the /smallest quantity
\ . of antibiotics (Appendix Table JIV) : whereas Group II had the i‘f@

]
€55,

most calves scouring and also received the largest guantity i

" of antibiotics(a(&‘able 49 and Appendix Table IV). ° :
! Although .the Group II calves had a slightly higher

P

4

ADG -than the Group I calves, thre;la(tter wer «ﬁhealthier and less

Ny opra”

oy
o

. ’ - , \
expensiire to fged. Therefore, in thisf trial (Trial III)
,Grpup 1 may be used as an example to the farner. By fe ing

O

to ucalves the Group I diet, which included milK repl\a.cer for

3 weeks wnd the more expensive grain mixture (CS), the farmer

pe-3 m O

should expéct an ADG of about 0.5 kg at a ?eed cast of approxi;«

/ ‘

o © mately 68 cents per kg of .gain. . .
\ - \

LT
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VII. INTEGRATED .SUMMARY ANDWCONCLUSION

The effect of length of time of feeding milk replacer
and different types (varying costs) of grain mixtures on the
growth of male Holétein calves raised for beef production was
studied in three trials. The grain mixtures used in Trials I
and I] were Starter-Grower (SG) and "Milk-Maker" (MM) which '
lwas 28% cheaper than SG. In-Trial III, the grain mia}ctures
used were Calf Starter (CS) and Calf Grower (CG) which was
11% less expensive than CS. Growth and feed efficiency

‘ results fc;r the thx:ee trials are summarized in Table 52.

In Trials I and II it was found that calves fed
milk replacer for 5 weeks (MRS5) (Groups II and 1V) grew
better tha’n calves fed milk replacer for 3 weeks (MR3)
(Groups I and III). It was also found that in Trial I
MRS calves fed SG (Group II) had an average daily gain (ADG)
significantly (P £ .05) higher than MR3 calves fed MM

(Group III). In Trial III, however, the resdlts indicated

~

that calves fed the niore'expensive CS grain mix (Groups I and

II) had slightly higheir ADG than calves fed the .cheaper CG

grain mix (Groups III and 1V).

In Trial I length of milk replacer feeding was more
important in feé7d efficiency than type of grain mix. MR5
calves had significantly (P £ .01) higher feed efficiencies

than MR3 calves (Table 15). However, in Trials II and IIX
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. TABLE 52. COMPARISON OF CALF PERFORMANCE IN TRIALS I, II, AND III (0-12 WEEKS)
SE
Grain Mix sel or cs2 mMt  or cG?
v Weeks on MR 3 5 3 5
Group ‘ I II I1I v
)
Trial ) k
1, ADG (kg) 0.543P 0.62% 0.45° 0.58%  0.07
Feed Efficiency (kg/kg) 3.59a  3,26b 3.652 $.373b .18
I ADG (kq) 0.55 0.59 0.50 0.61 0.07
{ Feed Efficiency (kg/kg) « 3.81 3.66 3.52 3.24 0.25
- Y orr ADG (kg) ' 0.47 0.51 0.41 0.43 0.06
;g Feed Efficiency (kg/kg) 3.07B 2.662 3.832 3.752  o0.24
1 Starter Grower (SG) and "Milk Maker" (MM) were used in Trials I and II.
2 Calf Starter (CS) .and Calf Grower (CG) were used in Trial III.
a,b Means with different superscripts in the same row differed significantly (P<.05).
A,B Means with different superscripts in the same row differed significantly (P<L.01).
N
¢
N ~
~ ]

80T
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type of grain mix had a greater effect on feed efficiency
than length of milk replacer feeding. In Trial II calves fed
MM grain mix (Groups IIXI and IV) had  slightly better feed
efficiencies than those fed SG grain mix (Groups I and 11);

whereas in Trial III calves fed CS grain mix (Groups I-and IX)

TN e e ———— e

had significantly (P £ .0l) better feed efficiencies than /

calves fed CG grain mix (Groups III and 1IV) (Table 52).

2 et

During the trials feed prices fluctuated from year

to year. Therefore, in order to make some meaningful comparison

of feed cost between the trials, the feed prices of one year /

r

were chosen and used in all three trials. Table 53 shows the
!

comparisons of total feed cost and feed cost per kg gain for

Trials I, II and III, using 1971 feed prices. Overall, the’

total feed costs of calves were highest in Trial I and lowest

in Trial III. The total feed cost in Trial I was definitely

influenced by length of mig}lk replacer feeding. Calves fed

milk replacer for 5 weeks had higher total feed costs than,
calves fed milk replacer for 3 w/z’eeks. In Trials II and III,
however, the type of gragjn mix was more important in deter-
mining total feed cost thap length of milk replacer feeding. '
In Trial II calves fed SG rai\n mix had higher total feed
costs than calves fed' ‘grain mix, and‘in. Trial III calves
fed (;S grain mix had hig@er total feed costs than calves fed
CG grain mix. w

The feed cost per kg of gain (FC/kg gain) in all -
three trialsitanged from 38 to 51 cents (Table 53). In Trial I

‘
H
§
i
¥
i
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" TABLE 53. . COMPARISONS OF «TOTAL FEED COST($) AND FEED COST ($) PER KILOGRAM
L GAIN (FC/KG GAIN) IN TRIALS I, II AND III USING 1971 FEED PRICES

o

Grain Mix sl or cs® MMl or CGZ

Weeks on MR__ 3 5 3 5

Group - I 11 111 v

) ~
Trial , Feed Cost -

1 Total 21,04 ¢« 26,20 16.49 22.47
' FC/kg gain 0.48 0.51 0.44 0.48
S 5 ¢ Total 20.91 23.56 15.69 19.59

FC/kg gain ’//Q\\B- 0.46 0.49 0.38 §.39

-

1112 Total B 18.37 19.75 15.55 17.99

FC/kg gain 0445 0.47 0.46 0.51

1 Starter~Crdwer ('SG)— and "Milk Maker" (Mﬁ), were used in Trials I-and II.
2 . Calf starter (CS) and Calf Grower (CG) were used in Trial III.

—
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Group II had the highest FC/kg gain (51 cents) and Gro?p III \
the lowest (44 cents). In Trials II and IIXI FC/kg g%’in was
apparently influenced b}; either the type of grain mix or

length of milk replacer feeding. Calves fed MM grain mix

in Trial II had a lower FC/kg gain than calves fed SG grain/

mix, while in Trial III calves fed milk replacer for 5 weeks

had & slxghtly higher FC/kg gain than calves fed milk replacer

for 3 weeks (Table 53).

The groups which showed the best\ overall growth
and economic performance were: Groups Irar;d v of‘Trial I;
Group IV of Trial IIXI; and Group I of Trial, III. Because .
Group IV of Trial II Rad the highest ADG (0.6l kg) and the
lowest FC/klg gain (39 cents), it was considered the best .
group of a][l three trials.

In conclusion, it seems possible that dairy beef |
calves could be successfully f,aised\s.\mder conditions similar
to those of Gr\oup IV in Trial II; that is: a longer time of
feeding milk replacer and a cheaper grain nix (MM). The diet
for this group,,included? \(1) milk reblace;f“(about 0.45 kg
dry powder pexr day) for 5 weeks; (Z)Iimitéd (up to 1.4 kg
per day) quantities of a cheap grain mix (MM); (3) good /
quality hay ad 1ibitum; a[nd (4) water free choice. If feed
price differentials dictate a shorter milk replacer perioi,

results from Trial III indicate that a more expensive type of

grain mixture -should be used.
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N - !

ANTIBIOTICS USED

FLUMETHAZONE

SULFAMETHAZINE,

CHLORAMPHENICOL

PENICILLIN G

i
ENTEFUR "A" TABLET

!
*DIAMYCIN" TABLET

Al

"PENBRITIN" TABLET

6 ., 9 - ,Difluoro - 11
17 , 21 trihydrqu - 16 - methylpregna -1
4 - diene-3, 2-dione

Nl - (4,6-dimethyl-2-pyrimidimyl) sulfanilamide

" D(-)-threo-2,2-Dichloro-N- . -hydroxy- -
(hydroxymethyl) -p-nitrophenethyl acetamide

. ~ {
Benezylpenicillin potassium
»

®

Nifuraldezone Vitamin A bismuth subsalicylate

)

Each tablet contains=

Streptomycin Sulfate (as base) 100 mg
Sulfamethazine ‘ 500 mg
‘- Sulfamerazine . 500 mg
Sulfathiazole -~ . 1,000 mg
Potassium Chloride 500 mg
Vitamin A o - 10,000 I.U.
Vitamin D 1,000 1.U.
Vitamin K . 10 mg
.

Eact{-tablet conta;ns :-
[]
Ampicillin . 100 mg

13
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APPENDIX TABLE II. ' ANTIBIOTIC SOLUTIONS USED IN- TRIAL I. .
. ) ~ Antibiotic Solutions (cc)
No., of - —% —
Period Group Calves Penicillin Chloraml Sulfamet Flumethazone
-3 — i .
- . .
Week . 0-5 _ 1 8 58 T 32 25 -
IT 7 T 48 - - -
III 8 ° 58 18 125 - S | ;
] w 8 60 - -~ - e
Week 6-12 I 8 14 - - - !
II 7 - - - -
! { 4 \J ) ‘fﬁi"
r ! A
~ Iz’ 8 2/; - 100 . . :g;
Iv 8 - - - ~\\ T - nar
> o ‘ A %%
Week 0-12 I 8 S 72 32 25\ - .- e
;e “ b
“ 11 7 . L 48 - - -
©orIrct 8 60 © 18 T 225 A |
IV 8 60 - ) - -
o - -
1 Ch.loranpfmenicol, X , - x
2 Sulfamethazone - ] - = : e
’ = - N s, -
™ ﬁj’c
> - F 24‘ ’




APPENDIX TABLE 11X,

ANTIBIOTIC SOLUTIONS USED IN 'I[RIAL II.

-

{' Antibiotic Sglutions (cc)

Group No. of Calves )
Pen}cﬂlin Streptomycin Cortisone
. foe s P P M
. b 7 .
11 15 1
I11 5 2
/
v 5! 1
{
I,
-~ T \\ N ‘1‘
\‘ { 3
]
\
[ ) /
hd — . ~. ‘
f
— i ‘
|
|
| <
|
\ g |
1
\ NG ‘
t ’ < l \ N 2
{ . )
Y = N N ' - £ \
‘ i § ) ! v
. . ‘ .
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G - | | . ‘
APPENDIX TABLE IV. ANTIBIOTICS USED IN TRIAL III.
\\
\ / V
Period Group “° | . No. of C/al#es Penicillin (cc)
Week- 0 ~ 5 I 8 . 5
- 11 8 _— 35
I1I "8 a5
.- Iv 8 .25
/
l ‘
Week 6 ~ 12 I 7 5
y |11 . E 0 35
III 8 - 10
v 8 10
L/ kY
S //
- Week D ~ 12 S | 7 10
IX / /‘ - 8 70
} ' III . == 8 55
) v 8 35
/ ’ |
i
v I L‘
/ : N \
{
( ST J [
- ( \
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©

CALF FEED CI!EP( TRIAL I: 6 - 12 WEEKRS

APPENDIX TARIE VI.

/1

/

Feed Cost Per Kg. Gain

~Total Feed Cost
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2

0 ~J LN

NN N

Wt. Gain Total Feed Cost Feed Cost Per Kg Gain
(kq) $ ) : $
I 45.00 20.73 0.46
64.54 23.45 0.36
33.64 18.38 0.55
.38.18 19.97 0.52
48.19 21.85 0.45
43.18 21.38 0.49
61.82 25.02 0.40
28.18 17.54 0.62
\1 x 0.48
Ir . 40.00 23.33 0.58
58.64 28.13 0.48
52.73 26.39 0.50
55,46 27.26 / 0.49
51.36 25.89 ' 0.59 .
49.09 . 25.64 0.52
58.18 26.86 0.46
: * X_0.51 _
1 III 31.37 15400 0.48
2 35.45 15.86 0.45
3 47.28 17.02 0.36,
4 o 24.09 13.60 0.56
5 44.54 ‘ 18.71 v 0.42
6 44.55 18.53 0.42
7 34.10 16.08 0.47
8 44.55 17.13 0.38
. X 0.44
1 v 49.54 22.74 T 0.46
2 46.37 22.06 0.48
.3 29.55 18.98 0.64
4. $0.46 21.55 0.43
5 52.27 22.86 0.44
6 59.55 26.29 0.44
7 42.73 21.17 0.50 -
8 56.82 24.13 0.42
x 0.48
e
/

&
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0 - 5 WEEKS

Total Feed Cost Feed Cost Per Kg Gain

CALF FEXD COST, TRIAL IT:
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Wt. Gain
(kg) $

Calf Group
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APPENDIX TABLE X.

CALF FEED QOST, TRIAL II: & - 12 WEEKS
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GOV WN -

| * h
Calf '"Group Wt. Gain Total Feed Cost Feed Oost Per Kg Gain
| (kq) $ . $
7
1 I 26.82 19.02 0.52
2 46.36 23.10 0.50
3 51.14 22.30 0.44
4 53.64 22.75 0.42
5 46.82! 20.93 0.45
6 65.23 24.37 0.37
7 46.59 21.34 0.46
8 0 29.78 16.91 0.57
9 " 40.01 *19.09 0.48
X 0.47'
17 o 40.91 21.68 0.53
2 33.01 19.94 0.60
3 / "47.05 23.65 0.50
4 42.05 22.26 0.52
5 48.63 21.88 0.45
6 62.27 26.59 0.43
7 52.28 21.94 0.42 |
8 55.91 35.59 0.46
9 / ‘ 62.73 25.23 . 0.40
« x 0.48
III 47.05 16.77 0.36
48.87 16.79 “©0.34
54.77 16.94 0.31
50.00 16.22 0.32 "
. 25.00 12.83 0.51
44.09 16.04 0.36
42.27 15.84 0.37
- 22.73 13.94 / 0.61
. 459 15.94 A, 0.38
x 0.40
1 v 46.60 18.31 0.39
2 i 57.04 19.36 0.34
3 60.46 21.92 0.36
4 40.46 15.85 0.39
5. 39.55 17.40 0.44
6 '47.73 19.09 0.40
7 62.28 21.54 0.35
8 44.o§ 19.09 0.43
9 62.7; 21.64 0.34
X 0.38
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6 — 12 WEEKS

CALF FEED C0ST, TRIAL ITT

APPENDIX TABLE XTI.
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R ofr
0 APPENDIX TABLE XTTT. CALF FEED OOST, TRIAL III: 0 ~ 12 WEEKS
Calf Group * Wt. Gain Total .Feed Cost Feed Cost Per Kg Gain’
3 / (kg) y $ $
/ ! e
1 I 34.78 27.50 0.79
2 55.23 28.65 0.52
3 31.82 26.36 0.83
\ 4 . 48.18 30.76 0.64 °
5 46.14 27.48 0.60
6 40.45 ° 27.15 0.67
7 35.23 26.09 0.74 4
x 0.68
1 | I 45.68 34.50 0.75
2 33.86 ~29.63 0.87
3 ' 54.10 34.51 0.64
4 37.27 26.70 B} 0.72 -
/ 5 45.91 | 31.57 0.69
- 6 3. 27.88 0.82
P A 42.73 30.08 - 0.70
! 8 49.55 33.26 0.67
‘ "% 0.73
1 IIT 33.63 25.44 _ 0.76
; 2 30.45 25.56 0.84 .
/ 3 23.64 23.98 \ 1.01
\ 4 37.05 28254 0.77
5 © 36.82 26.25 0.71
6 36.36 24.80 0.68
7 24.09 24.25 \ 1.01
T8 53.18 31.81 0.60
' ’ x 0.80
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