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ABSTRACT ~ ~

A total of 36 crossbred SOWS and the1r 11tters were Usé%dim an

¢ [

exper1ment des1gned to study the effect;of creep feed compos1t1on on
feed 1ntake and performance as’ measured by welght gain ‘and eff1c1ency
Qf galn The experlmént was a]so des1gned to determ1ne the 1nf1uence

of creep feed compos1t10n and 1ntake on starter diet 1ntake .and p1g]et
'performance D1ets used ‘were a SImp]e wheat barley, soybean'meal d1et
a seml-comp]ex d1et and a comp]ex dlet conta1n1ng pur1f1ed carbohydrate
sources, and: prote]ns of h]gh b1o]og1ca] value These 3 dlets_were’used
,dur1ng the pre and post-wean1ng per1ods |
. LItters were equa]1zed to 7 or 8 p1g]et before 3 days of age _
'Plglets were creep -fed either the s1mp]e, seml-c0mp1ex or complex d1et
from 10 to 20 days of: age and were weaned on the fo]low1ng day. A fourth
Agroup of pIg]ets were not glven any creep feed At wean1ng, pigs from
each litter were pa1red and were alloted’ to the 3 starter treatments
They were fed their respectlve diets until they were 7 weeks of ade
The nitrogen and energy d1gest1b1]1t1es of the 3 starter d1ets were
: determ1ned USIHQ ‘the total co]]ect1on method An est1mate of the milk:
production of 9 of the 36 SOWs used in the experlment was determ1ned on
days 10 and 20 postpartum N
The pre-wean1ng data suggested that a comp]ex creep feed resu]ts L
in a 519n1f1cant1y (P < 0 00]) higher feed 1ntake as compared with a
s1mp]e or a seml-complex creep feed Th]s however was: not ref]ected
: .in 1mproved plg]et performance probab]y because the feed 1ntake was b
generally ]ow ‘Low creep feed 1ntake pr1or to wean1ng may have been
- due to the fact that the estimated milk y1e]d of the sws was quite
good In the starter per1od however the s1gn1f1cant1y (P < 0 001)
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greater feed 1ntake when a- comp]ex starter was fed was' reflected 1n

1ty was comp]ex > sem1qcomp1ex > s1mp]

'f s1gn1f1cant]y (P < 0 001)” lmproved perfbrmance i The order of‘super1or—

e. The 1mprovement 1n perfor-_

mance on feed1ng a comp]ex starter was probably due to the swgn1f1cant]y

(P < 0. 05) better nltrogen and energy d1

gest1b1]1ty of th15 d1et

3

a -~

fAﬂv There were no siqn1f1cant (P <. 0 05) d1fferences in the means of

the varlous creep -starter comblnatlons o

re

that creep d1ets cou]d have some 1nf1uen

3

performance

1

ompared but there were 1nd1cat1ons

v

ce on starter 1ntake and p1q1et ,
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INTRODUCTION o f;” LT ¢
-,p | BN . :

The main aim 1in p1g productxon shou]d be to. produce the maximum

amount’ of Tean meat as economlcally as’ poss1b]e Two lmportant cr1ter1a

@sed in detérm1n1ng the. eff1c1ency and prof1tab1]1ty of sw1ne product1on

are the average daily gain- and the ‘feed copversﬁon eff1c1enty. Both .

_ of these are 1nf1uenced to a considerable extent by genet1cs and env1r- <i—'

onment Some of the-more 1mportant env1ronmenta1 factors are nutr1t1on‘

d1sease and- housf/g The percentage 1ncrease in ga;ng\as measured by

HVTean body mass and feed: convers1on eff1c1ency are greater>Th the younger .

f than in the older. pig. The 1mportance of max1m1z1ng weight ga1n in the .f” '

younger p1g is therefore obv1ous Bow]and (1965ﬂ suggested that if |

v“max1mum prof1ts are to be obtalned baby p1gs should be fed so/that .

'they reach 23 kg T1vewe1ght_as qu1ck1y as pogi1b]e T v. I 1

Numerous stud1es have been undertaken ‘on the nutrition of young

- £

p1 s: thesé\ tud1es have 1nvolved the use of sweeteners enzymes and N
gs; ﬁ .

diets. of vary1ng comp]ex1ty ' Efforts to 1ncrease feed 1ntake of suck]1ng

©

'p1gs by the use of sucrose\and sweeteners have frequentTy fal]ed give

o s1gn1f1cant‘1mprovement in pig- performance The 1ncorporat10n of enzymes

1nto baby pig rat1ons as a means of 1ncreas1ng d1gestnb111t of feeds has’_A

aTso proved unsutcessfuT and uneconom1ca1 in spite of. the\

—

und erdeveToped énzyme system ‘gf ;the yor. g mg (Catron

J}at1vefy

al., 1957;

,The compos1t1on and prote1n level of 3$»ep and- starter dlets have been
'1nvest1gated but there 1s st111 some doubt as to the prote1n Tevel

',and degree of diet complexity needed to opt1m1$e plg]et performance o X
- Moreover thg}ie]at1onship between the creep and starter perlods have’ |

:3-".‘ .' o AA _v R N ) . o . . “'._,&\";

4
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not beentwe]] esgablished a]though it is ggéég%ﬁTY’agreed that one of
the most important factors affect1ng 11vewe1ght at 56 days of age is
creep 1ntake (Wh1te1aunet .d] 1966)

R The obJect1ve of the exper1ment reported below was to study the
effects of d1et complex1ty on feed 1ntake and performance of p1g]ets
weaned at 3 weeks of ;ge and to re]ate the effects of creep Intake and

compos1t10n on starter 1ntake and pig performance



LITERATURE REVIEW

!
o~

’ . B ”(A . .
INFLUENCE OF DIET COMPLEXITY ON FEED. INTAKE AND PIGLET PERFORMANCE

[a (@) Influence of sweeteners on feed intake, ration cost and pig o

- performance,
f»“ ¢

‘McMillan and wa]Tace (1954) compared the pa]atablllty of eight

cr ‘ feéd m1xtures with or W1thqpt the add1t10n of 10% sucrose when
' fed}to one-week old suckT1ng p1gs The control ration contained ground
'yeTTow corn, ground rolled oats, soybean mea] (SBM), dr]ed ‘dkim milk
(DSM) and appropriate v1tam1n-m1nera]-ant1b1ot1c fort1f1cat10ns wh1le
the exper1menta1 rations had some of the corn replaced by other enecgy
. sources They observed that the inclusion of sucrose in creep rat1ons
;_“ 1ncreased feed 1ntake In a starter-preference study, Lew1s et al.
(1955) observed that baby p1gs seTected starters contalnlng sucrose |
and that the add1t1on of sucrose Ted to higher feed intake and we1ght‘“
ga1ns and s1gn1f1cantly 1mproved feed conversion eff1c1enCy (FCE)
_T They p01nted out that the 1nclus1on of sucrose in starter d1ets made -
'_‘ them expens1ve but the added expense may be Just1f1ed by the high FCE:f
/gf the baby pTg and the subsequent 1ncrease in we1ght galns However,
- Smith and Lucas (1956) d1d not observe any 1ncrease 1n feed 1ntake by
the add1t1on of 10% sucrose to'a complex d1et conta1n1ng corn starch
f1$h meal (FM),. oat groats and DSM They did obtain a SIgn1f1cant
; 1mprovement in rate of ga1n and FCE and attrlbuted this to a better

;Q dlgest1b111ty of sucrose as compared to corn starch which it rep]aced

A simple. d‘Et C°"ta‘"1"9 10% sucrose was compared to similar diets con- .

ta1n1ng other flavours in addition to the sucrose by SlbbaTd and Bowland



(]956)' Pigs were creep-fed from-2 to 9 weeks of age. They repo- ‘ted
'no s1gn1f1cant 1ncrease in feed 1ntake between the d1fferent d1ets
However, A1d1nger et al, (]959) observed a significant (P < 0. 05) linear
increase 1n the feed intake of 2-week-o{d pigs w1th 1ncreas1ng Tevels
Vof saccharin, Bowland (]963ﬂ reported that. the addition of "Flance"v
a flavour compound to.a diet conta1n1ng wheat, fat, sucrose FM, meat
meal and SBM had no- s1gn1f1cant effect on feed intake; S11ght1y depressed
we1ght galns and FCE were however observed when the d1et was fed to
p1gs from 3 to 10 weeks of age s _

Meade (1967) in a comparat1ve feeding trial, fed a s1mp]e corn-
SBM d1et to 3-week-old Rigs and compared their intake and performance
- to.those fed diets conta1n1ng 10% sucrose The add1t1on of '10% sucrose v
dld not lncrease feed 1ntake da11y ga1n nine week we1ght or FCE.
S1m11ar]y, Z1nmerman (1972) found no s1gn1f1cant 1mprovement in feed
1ntake welghtlga1n or FCE when he 1nc1uded 5% sucrose or various levels
of mo]aSSed beet pulpin a p1g starter ration,

These resu]ts suggest that the add1t10n of sucrose or other sweet-
eners to creep or~starter d1ets does not cons1stently increase feed ~
intake or performance When given a cho1ce of feeds with or without
_the add1tion of sweeteners p1gs tend to select the diet w1th the added

sucrose or. sweetener However when not g1ven a cho1ce feed 1ntake

s frequent]y not s1gn1f1cant1y d1fferent between d1ets

<

-+ (b) Carbohydrate.sources and'baby pig performance

Hudman et al (1955) compared dlfferent sources of carbohydrates
"1n sem1-purif1ed d1ets for p1gs 1 to 5 weeks of age They reported

u'that the best we19ht ga1ns and FCE were obtained on the diet conta1n1ng

[

% .

Q.

>
-



lactose'followed by corn syrup sofids sucrose ;yellowfcorn, dextrose,
-'corn starch, oat groats and corn f]akes, in ‘that order. | 3

Lucas and Lodge (1961) observed that glucose was a sat1sfactory
source of carbohydrate for baby pigs and fhat whey, wh1ch is r1ch 1n
]actose was qulte a satlsfactory substltute They were. of the op1n1on
that by 7 days of age pigs have deve]oped the(éapac1ty to utilize sucrose’
and t'at sucrose cou]d therefore be sat1sfactor11y 1nc]uded in the d1et
| of p1gs of that age. |
| To examlne the effects of lactose fed elther as DSM beta- 1actose
; vor drled whey (DwW), Sewe]] and West (1965) added these to semi-purified
d1ets contalnlng soybean prote1n corn starch glucose and oil, They
observed s1gn1f1cant]y (P <o0.01) faster weight ga1n Bn’ the Iactose-
conta1n1ng diets, with the DSM diadt g1v1ng s]1ghtlygbetter gains than
~ the other Iactose sources. FCE was lmproved by the add1t1on of lactose
to the diets Bowland (1965b) compared vary1ng 1evels of DSM in the
' dIEtS of pigs from 3 - 10 weeks of age He observed that performance
on the 20% DSM d1et was s1m11ar to that on the 40% DSM d1et A 10% DSM
-d1et ]ed to a reduct1on in weight gain but not FCE. 'y

“ Stud1es with 2, 4, 6 and 7 day-o]d pigs to compare g]ucose lactose

'sucrose and fructose as carbohydrate sources in synthet1c milk for these

;-Yvarlous age groups have been reported by Aherne et al. (1969) They

found that glucose and lactose were sat1sfactory sources of carbohydrates'

o for the pig during its first week of life. On the other hand sucrose

and fructose were poor sources until the p1g was at least 6 days of
_:age. These fiudings were based on welght galn and FCE and suggest an
1ncrease in sucrase act1v1ty with age

Thls review of carbohydrate sources estab11shed the desirab111ty of



1nclud1ng certain feed 1ngred1ents in. the’dlets of young pigs and indi-
cates that sucrose, lactose, e1fher pure or as DSM or whey, can be effi-

~ciently utilized by pigs after the f1rst-week of age.

. (c)  Protein sources and babyepig performance

Hudman et a] (1955) reported that plg weight gain and FCE increased

s1gn1f1cant1y (< 0 05) from 1 to 3 weeks of age as the 1evels of DSM
“in the d1et were increased from 0 to 20 or 40%. (Catron et 31 (1957)
-reported an experlment n wh1ch pigs were weaned at.1 week of age and
were fed to 5 or 8 weeks)of age on diets conta1n1ng e1ther DSM, DraCkett
proteln 50% SBM or a comBTnat1on of SBM and DSM. They observed that
\ngs fed DSM made s1gn1f1cant]y faster gains . on\gess feed per kg. of
weight gain than did those fed e1ther Drackett prote1n or 50% SBM.

| The effect of the 1nclus1on of DSM in starter ratlons was also
studled by Lucas et a] (]959) They observed that s1:m]e diets resu]ted

- in. a Towe .feed intake than srmilar diets conta1n1ng DSM. Replac1ng -
one-half of the DSM with FM increased pig weight by 47 due more to a
slight i‘provement in\fCE than:an increasédnfeed intakel However

j when they replaced all of the DSM with FM they observed a 6% reduction

in growth and a lower feed intake. " They p01nted out that the reduct1ons~

in DSM content had no 51gn1f1cant effect upon FCE prior to 11, 8 kg.

]1vew ight. One effect of the rep]acement of DSM wlth FM and oat groats

- was tb reduce the cost of DSM-based diet. _ -

Z1mmerman (1972) reported studies with 2-3 NEek—O]d-plgS fed:
di 13 conta1n1ng DSM in add1t1on to corn SBM and sucrose " He found
a s1gn1f1cant 1mprovement in dain (P < 0. 01) and FCE.(P < 0.05) on]y

durlng the first week and co cluded that the 1nclus1on of DSM in a o
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" corn-SBM diet was not henef1c1al after 1 to 2 weeks post—ueanlng. ‘

Z1mmerman (1972) aTso reported that pigs ueaned at 3 kg. benefitted

~the most from DSM supp]ementat1on as compared NIQh those weaned at 4.5
kg. He suggested that the repTacement of the DSM in corn—SBM diets

by DW reduced the cost of the’ d1et wh11e ma1nta1n1ng reasonable HETght
gain, ' | | '
;“ Th]S review of proteln -sources has shoun that the performance of
earTy-weaned pigs can be - lmproved by the 1ncTus}gn of hlgh quallty pro-

te1n in their d1ets : ‘1‘ f R KE.‘
. .Z e - : '\\A

(d);vProtein and carbohydrate.mixture for bagy;pigs.

C\.
[ 4

) Meade (1967) weaned p19s at 3 weeks of age and fed them diets of | -

- vary1ng comp]exIty from 3 to 9 weeks of age. The s1mpTe corn-SBM. d1et

gave exceTTent results and the addition of TOZ sucrose to thls dlet did

not result in any 1ncrease in feed 1ntake average dally galn 9 week )

. weight. or FCE.  The mod1f1catlon of the basal dlet to contaln 102 DSH

but no suppTementaT sucrose or FM did not SIgnlflcantTy increase dally

' ga1ns or 9 week weights reTat1ve to the performance of pigs fed the ‘

basal d1et but there was a S]lght lmprovement in FCE The addition of

3% M, TO% sucrose 10% DSM to the: basa] dlet resulted in s1gn1f1cant
increases (P < 0. 05) 1n 9 week uelght_and Improvement (P <0, 0]) in FCE

The magn1tude of the 1mprovement in the Tatter was 5.4% and Heade expressed :

N

some doubts as to whéther this increase uould be suff1c1ent to offset. the

added cost of the compTex starter, THo other experlnents reported at the

same t1me conf1rmed the super1or1ty of the conplex starter. In one of

these he observed that even though a corn, SBH 'sucrose, DSH and FH diet

gave the best performance, this d1et was 44.4% more expensive than a
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sfmple diet. A corn, SBM Dy and FM d1et was 8. 5% more expens1ve than
the S]mp]e corn, SBM diet. | |

.The effects of protein Tevel.sequence.and composition of starter
~diets on the growth rate, FCE and on carcass qua11ty of p1gs have been
stud1ed by Meade et al. (1969a) Us1ng pigs ;hlch were 5 weeks on and‘
had been creep- -fed for 2 weeks prior to wean1ng, they notlced that a
d1et conta1n1ng 10% DSM, 10% sucrose and 3% FM resuTted in the greatest
feed 1ntake and heaviest 9 week weights 1rrespect1ve of the protein
]evel Re]at1ve to a more simple diet however the gain per feed rat1o
did not improve on this complex diet. In a subsequent exper1ment u51ng
5% DSM 5% sucrose and 3% M, Meade et al. (1969b) did not cbserve any
'1mprovement in we1ght ‘gain, The authors attr1buted this to the 50%
lTower levels of DSM and sucrose added

 Bayley and Carlson (]970) observed a greater but not s1gn1f1cant ;}
feed intake when 18 day -0ld pigs were fed a diet conta1n1ng corn, wheat
oat groats SBM and - DSM as compared with a s1mp1e corn- SBM - d1et They
“'obta1ned hlgher we1ght gains on the former diet wh1ch also gave a Slgnl-
- flcantly better (P < 0. OETEF In a secon exper1ment they used the
‘same diet and stud1ed baby p1g performance urihg the fxrst week post-
| wean1n;, there was no d1fference in feed i take but we1ght gain was

hlgher on the compTex dlet - The add1t10n 0 g]ucose to the complex.

.d1et resu]ted 1n a depre5510n in we1ght gain; this they attrlbuted to
' a h1gher 1nc1dence .of scours w1th such d1ets Over the whole exper1—'
mental per1od the complex d1et gave a hlgher feed 1ntake 51gn1f1cant]y
h1gher (P <0, 05) weIght galn and a better FCE L

The performance of 4-week old p1gs on diets of differing complex1ty

has been stud1ed by Castell (1972). Best we1ght ga1ns and FCE were



obtained on the more comp]ex diets which conta1ned sucrose, FM and butter |
milk powder in addition to wheat and SBM, A d1et w1th sucrose and FM
 added to .the basal- feed proved to be super1or to another~d1et with added
sucrosé,aﬁd butter milk powder. He observed that even though re]at1ve &
cost favoured the use of a 1ess expensive starter diet the potent1a1
| performance of the p1g is rarely achieved wlth such rations.

'jz There appears to be general agreement that p1glet performance can

be max1m1zed by the use of comp]ex pig starter diets, whether the 1ncreased ‘
performance offsets ‘the increased cost of such d1ets is 1ess certa1n

It is worth not1ng that most of the above exper1ments 1nv01v1ng comp lex
'd1ets were of 3 - 4 weeks durat1on Due to the fact that enzymeeazéé
opment is qu1te h1gh by the age of 5 weeks perhaps such d1ets may not
be necessary for p1gs weaned subsequent to this age. Complex diets
cou]d therefore be fed for a short period 1mmed1ate1y after wean1ng in
an effort to reduce the post-wean1ng set back and reduce the tota] cost

-~

of feed | » o ‘ S

DIET COMPLEXITY, GROWTH CHECK AND SCOURS

Pigs weanedvear1y in.lifefexperience:a growth check period soon
-after wean1ng (Smith and Lucas 1956) Theyfreported that this check
'takes the form of we1ght 1oss scouring; unthriftineSs and a decrease
~.in feed intake and cou]d last from 3 to 15 days with the average of 10
‘days In an attempt to reduce tne extent of this periods, Sm1th and

Lucas (1956) 1nc1uded 10% sucrose in a d1et conta1n1ng case1n and

e corn starch They observed that the sucrose had no effect on the ]ength

of the check per1od but1d1d lead to.a s1gn1f1cant (P <. 0 0]) lmprove- :g

C

‘ment 1n growth rate In a subsequent exper1ment they reported that a .

Degmeo S e .

-
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\ \
high fat diet was not efTett1ve in reducing the 1ength of the check

period or in 1mprov1ng we1ght gain,
Accord1ng to Bayley and- Carlson (1970) the addition of glucose to
a comp]ex diet containing corn, wheat oat groats SBM and DSM did not

reduce the'extent of the post-weaning,check but rather aggravated’it.

Research aimed at reducing scours during this check beriod has not

been very successful. Smith and Lucas (1956) observed that protein
“level or sucrose‘content‘of diets ' did nOt reduce the incidence of
: piglet'SCOUrs A subsequent experiment by the same. workers compared
" diets conta1n1ng varylng ]eve]s of ant1b1ot1cs minerals or v1tam1ns
H1gh levels of antibiotics did not affect the incidence of scours

They suggested that certaln management pract1ces, such as. the w1th—

_'hold1ng of feed but not water for 24 hours could reduce the 1nc1dgnce

| of piglet scours. : ‘ : '.v‘\:éﬁav
' 70
. . J‘-‘ ‘ . i . . . ‘ | : -'APV |

' CREEP FEED AND STARTER RELATIONSHIP |

"ons:' (1) The

weeks of 1actat1on |

-

and the desire to max1m1ze growth rate at t*;,; age. ‘(2) Under con-vf

ditions of hypoga]actla, when the m11k‘supp}g4;f{the Sow is Tow, v(3)
In'sows with large ]itter sizes (4) As a means of 1ntroduc1ng pigs.
to dry d1ets S0 that at wean1ng they are accustomed to such gpets

Th1s is of v1ta] 1mportance in ear]y—weanlng Systems The provision>
of a credp- feed ensures that piglets have a diet best su1ted to their
stage of development 1nstead of scaveng1ng from the sow's feed trough

Lucas and Lodge (1961) suggested that for 4-week-old p1gs a creep

feed should contaln 25% crude prote1n (CP) and 3190 kecal dxgest1b]e
©



energy per kg, It has been suggested that weaning should occur on]y
after the p;g]et had 1ngested at least one kg of feed or about 10 kg

for the whole ]1tter , , ) "\

? There is very 11tt]e direct ev1dence of the 1nf]uence of creep

, feed comp051t1on and”’ lntake on starter 1ntake and p1g1et performance.

An observat1on by Meade et al. (1969a) is probably the on]y relevant ~
research f1nd1ng-’ they 1ntroduced*S1mp1e and comp]ex diets to nurS1ng

p]g]ets when they were '3 weeks of age and fed these HntII wean1ng at

5 weeks. Higher wean1ng we1ghts were observed for plgS fed the com—
plex diet. Average 35-day we1ghts varied from 9 to 9. 7 kg and from .

8.6 to 8 9 kg for the . p1gs on the c0mp1ex and simple d1ets respectlvely '
This trend perS1sted for the follow1ng 4 weeks. Obviously there is need

to know more about creep-starter re]atlonshlps v - :/'

PROTEIN LEVELS IN STARTER RATIONS

.u'

Pr1or to. 1960 severa] attempts were made to. estab]1sh the dietary
_ prote1n 1eve] needed to max1m1ze performance of young p1gs Protein
]eve]s rangwng from 17 - 41% have been recommended for p1gs of 2 - 2.
" days of age In splte of the rea]1zat1on that the amino ac1d compOSI-'
vt1on and balance of the diet is as 1mportant as prote1n level, studles :
on prote1n requ1rement still continue to arouse some interest and |
research\trme | -v

Blair (196]) compared 28 23 and 18% CP diets conta1n1ng oat groats, :
DSM sucros@ yeast and either white FM or SBM, He reported that from
-4, 5 to11.4. kg. liveweight, there was an lmprovement 1n growth rate of

" 112 (P < 0.05) and an improvement in FCE of 14% (P < 0. 001) when the

level of crude prote1nvwas increased from 18 to 23% in the diets basedv'
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\\FH Growth rate and FCE were not improved further by 1ncreas1ng
the level. of crude prote1n from 23 to 28%,. He observed that with diets
based on SBM, neither we1ght gain nor FCE was improved byitncreasing '
the protein'leve] from 18 to 23%. The performance on sgch a SBM- based
diet was similar to that on the 18% prote1n diet based on wh1te FM.
~ Pigs fed the SBM diet conta1n1ng 28% CP were unthr1fty and grew slowly..
He concluded that for 4 5-1., 4 kg. p1gs a d1et~based on FM DSM, -oat
groats sucrose and conta1n1ng 23% CP was as . good as one w1th 28% EP
Lloyd and Crampton (1961) recommended that a com”Pex early-wean1ng
- diet shou]d conta1n 24% CP for pIgs from 2 to 6 weeks of age and sug-
gested a change to an 18% cp d1et after that per1od

9

e prote1n-energy rat1os for corn-SBM and purified d1ets have

been studied by Sewell et al, (ESBI) They reported aéparked 1ncrease
'v;tn_g h rate of pigs weaEEEESt 3 weeks of age when the d1etary pro-
4te1n leve] was raised from 10 to 15%.  There was: aﬁsl1ght 1n%rease 1n:
‘galn when proteln level was 1ncreaséd from 15 to 20% CP, FCE was
1mproved with lncreaSIng prote1n level ' o
' Rut]edge et al. (1961) suggested ‘that for p1qs weaned at 3 weeks

of age, a 20% CP diet of h1gh qua11ty is required to promote max1mum
nltrogen retent1on dur1ng the early stages of the subsequent grow1ng
per1od They p01nted out - however that the d1etary protein requ1rement
for’ growth is lower than that requlred for maximum n1trogen retention,:
o ‘Three years later Ke]logg et a] (1964) obtalned maximum galns
and best FCE with a/prote1n ]evel of 25% for 3 to 7 week o]d pigs.
 Meade et a] (1965) 1nd1cated that corn-SBM diets conta1n1ng 18, 20
| and 22% cP supported equa] performance when fed. to early—weaned pigs

.from 3to9 weeks of age ' A‘lower Tevel (16 or 14%) led to_a significant

n



reduction in performance,

Whitelaw et al. (1966) compared three protein levels, 14, 18 and

- 22% in creep feeds for young pigs. The d1ets conta1ned corn, bar]ey,

rolled oat groats, DSM, FM and peanut mea] (PNM) There were no 51gn1-1'
ficant d1fferences in elther growth rate or FCE from 21 to 56 ?ays of
age when pigs were fed these d1ets even th0ugh the‘18% €P diet gave a
sllght1y better galn ‘ .
, Bunch et al. (1967) reported that an ]8% CP diet resulted in s1gn1-
ficantly better weight gains and better FCE than a 16% CP diet when fedx
to’ p]gS from 6 to. 9 weeks of age o o N @!, -

_ ‘Newman and Sharp (1968) reported nousignificant differences in

Nelght ga1n or FCE when p1gs were fed dlets conta1n1ng 18, 20 and 22%

P from 3: to 7 weeks of age.

Hendr1cks et a] (]969) fed a pur1f1ed diet to baby p1gs we1gh1ng
3 kg and observed that a 24% cp dget based on lsolated soy prote1n ’

resu]ted in a better performance than: a s1m1lar diet conta1n1ng 16 or

:32% CP Meade et al. (1969c) fed s1mple diets conta1n1ng e1ther 12,
i-15 18, 21, 24 or 27% CP to pigs from 5.9 to 23 5 kg llveweight ~ There

0"'were s1gn1f1cant (P < 0.01) d1fferences 1h galn per feed ratios and

weight’gain of p1gs fed e1ther the ]2 or 15% cp d1ets and both these.

‘1evels were s1gn1f1cantly 1nfer1or to the 18% or h1gher levels of CP.

_He d1d not observe any carryover effect in the subsequent growth phases

Meade et a] (1969a) Showed that prote1n level sequence had no- .'
s1gn1f1cant effects on 63-day we1ghts average daily gain or. gain per

feed ratios, Prote1n level sequence did not- affect weight gain, FCE

‘or carcass character1st1cs subsequent to 63 days of age. In an effort

)
: N
"



| 51mpTe or compTex was better ‘than a 17% CP diet.

(191) and Blair (1961)) LT

14 s

. : //'T \ ;‘ =
L N \
. ’ ’ ) : <

to study the inf]uencenpféﬁeaning age, kind of starter and protein con- -

tent on performance,'Meade‘gt_ai, (1969b) weaned‘pigs at 3, 5or 8 weeks
‘ of age. and fed 20 or 17% CP diets They obse that pigs weaned at
8 weeks of -age were s1gn1f1cant1y heav1er th n thoge weaned at 3 weeks

- and fed eather 17 or 20% CP diets. They conc uded{that d1etary proteln

level had no influence on 8 week weight or ga1n per. feed ratyos of p1gs
weaned at 3 weeks of age. There were no carryover effects on’ we1ght
ga1nfend.ga1n per feed ratios at subseqdent phases ‘ They did notice B [

the presence of more fat in the carcasses of pigs weaned at either 3

“

or 5 weeks as compared WTth those weaned at 8 weeks A further exper1-

&
ment showed that when pigs are weaned at 3 weeks a 20% CP diet, whether

=

TJONQ-A Hung et al. (1972). stud1ed‘prote1n Tevel sequence and sex

'and the1r effects on.grow1ng swine "and carcass character1st1cs tThey

observed that from 5.4 to 23 1 kg Txvewelght pigs fed 16 or 20% CP d1ets
ga 1ned s1gn1f1cant1y (P <.0. 0]) sTower than those fed a 24% cp d1et

There was poorer FCE ‘on the 16% CP diet as compared to 20 and 24% CP

dlets They d1d not observe any carryover effect of the starter per-

El

fonmance on subsequent growth Perlods. T | e .u*\ .

~

Rust et aT (1972) c%mpared 18, 20 and 227 CP dlets for~p1qs weaned'.

~at 3 weeks of age and also compared the foT]owlng prote1n sources SBM,

-

"dry roasted soybeans -and ‘extruded soybeans They observed 51gn1f1cant]y:‘

S (P< 0. 05) greater welght gains on the 20 and 22% CP diets than on the

18% diets. They p01nted out the contrast between the1r resuTts and

thdse of Meade (1967) and Meade et al. (1965 1969c) and aTso noted that,
‘the1r results agree Nlth those\of Rutledge et al. (1961) Sewell et aT

[y
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Z1mm9rman and KhaJarern (1973) stud1ed starter protgpn nutr1tlon
_and compensatory growth -~esponses, The two.diets fed (from 5.3 to
23.0 kg) conta1ned e1ther 10 or 24% CP. They reported s1gn1f1cant]y
better’ we1ght gains and FCE (P < 0 .01) w1th the]atterd1et but due to -
' ;compensatory growth dur1ng the grow1ng and- f1n1sh1ug phases there was

no s1gn1f1cant overa]] treatment d1fferences though the 24% CP d1et

T gave better growth rate, A second experiment wlth 9, 12 and 16% -CP

I)

comp]ex diets’ 1nd1cated that the. hlgher prote1n level led toa 519n1f1-_
'cant (P < 0,01) 1ncrease in gain and FCE Because of a more eff1c1ent
.ut111zat1on of" feed 1n the later stages there was no s1gn1f;c;nt treat- E
‘ment effett over the ent1re exper1ment | |
| In spite of - the dlfferences in the suggested prote1n levels for

'baby p1gs thsre s suff1c1ent ev1dence to suggest that a level of 20
to/éZ% CP 1n/the diet wou]d support maximum performance 1n p1gs weaned |
fat 3 weeks of age, However one shou]d not lose s1ght of the fact that |

~

" the am1no ac1d compos1t1on and ba]ance are.o prlmary 1mportance and

thus<efforts should be made in any nutr1t1opa] study to determ1ne the ;

' am1no ac1d makeupjnf any d1et

DIGESTIBILITY OF STARTER DIETS

. - B . ST o

_ Several factorskaffect the dlgest1b1l1ty and therefore the nutri- -
ent: ava1]ab1]1ty of sw1ne d1ets among thesd are breed age, \sex type
- of d1et and Tnd1v1dua1 d1fferences - The 11teraturé .on d1gest1b1]1ty

4of sw1ne d1ets 1s quite extensive, hence th1s rev1ew w1]1 be restr1cted

S to stud1es with ear]y-weaned and young. p1gs v R .@ OO

Lucas and Lodge (1961). have reviewed some of these studies and

'observed that prote1n d1gest1b1lity by 3-week-old p1gs can range from

RS

LS
LU



69'to 85; depending on the protein.source A DSM, SBM and yeast diet
gave a value/\}\§5% DSM, SBM M and yeast was 78% meat meal, SBM,
FM and yeast was 69% and SBM, FM and rapesged meal was 8]%'for'3-week;
old pigs. At 7 weeks of‘age the radﬁé'was trom.78 to 88 percent
They indicated that scours when they do occur can 10wer prote1n d1ges-
‘t1b111ty by *3" tp 7 percent, / |
The1r review a]so 1nd1cated a range in carbqhydrate d1gest1b1]1ty
.' of 80 to 90% for 3-week-01d pigs and' 84 to 91% for 7-week-o]d p1gs
L]oyd et al, (1957) compared the gest1b111ty by 3- and 7~week?
old p1gs of a sem1 -complex d1et cont:S:}ng DSM, mo]asses wheat oat
groats, SBM FM, chrom1c ox1de yeast and oil, Prote1n and energy d1ges-
't1b111ty by the 3-week-01d pigs were 85, 3 and 85. 8% respect1ve]y.
There was a s1gn1f1cant (P < 0 05) 1mprovement in prote1n and energy .
- -d1gest1b1l1ty at ;gweeks of age, (i.e. 88.5 and 88 6% réspectlvely)
indicating. that the d1gest1ve enzyme system of the younger pig was not
| fu]]y deve]oped The add1t1on of 20% fat to the d1ets ‘also resu]ted
~in-an Yimproved d1gest1b1]1ty by ‘the 7-week-old pig: |
A subsequent study, Lloyd and Crampton (1958) aga1n us1ng the
: chrom1c ox1de 1nd1cator method conf1rmed the above-mentloned 1mprove-f
‘ment in d1gest1b111ty w1th age. Protein dlgest1b111ty values were 78 o
and 84% for the 3- and 7-week - old p1gs wh11e energy d1gest1b1l1ty was
f'79 and 85% respect1ve1y Replac1ng the DSM of the rat1on used'(see
: L]oyd et a] 1957) with meat meal and DW led to a4 -9% reduct1on in
ivd1gest1b1]1ty va]ues R
Feed1ng fa1r1y s1mp]e 18, 21 arfd. 25% cp rat1ons conta1n1ng corn,
grease SBM and tankage to 8—week-o]d p1gs Asplund et a] (1960) ob-
B ta1ned a pro+ in d1gest1b111ty va]ue of 77% th1s was 1ncreased to 84

'3 ¥
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\\diets containing 23 and 18% cp, respectively Digestih:lity tended to

- ence ('ats‘aﬂd'Plgsl in nitrogen and energy digestibility but they ob=.

, Average protein digestibility values were 83.5, 84.06 and 82.3% fOr the

17

» and 83% in the presence of fat added at the 10 and 20% levels respectwve]y

: U
in the diet . »h

Blair (1961) determined the digestibility of several semi-complex
diets fed with chromic oxide to pigs of 4, 5 to 11.4 kg in ueight

28, 23 and 18% CP diets, based on FM and 79.5 and 80.8% for the SBM

increase with age in this experiment, _
1Likuski et al, (1961) obtained digestibility values of 81 to 892
for energy and 78 to 89% for nitrogen for 8 kg pigs weaned at 3to4

weeks and fed a simple diet, They did not»observe any speCies differ-

4
7

gen digestibility

The digestibility of several Simple diets containing various pro-

tein sources and sucrose was compared by Combs et al (1963) “SBM- .
| based diets gave values of 69 9 and 79 8% for nitrogen and energy respec-.
ftively when fed to 5- to 6-week-old pigs Correspondingvvalues for PNM-
~ based diets were 70. 0 and 78,.8% respectively In.a'second experiment
involving DSM SBM and FM the protein and energy digestibility were -

'81 .6 and 85, 2 for DSM, 75 9 and 82% for SBM and 69.6 and 79.1% for the

™ diet reSpectively Here again the effect of age was demongtrated

‘and significant differences were obtained between the valqes obtained

at 7 to 8 weeks and 5 to 6 weeks,

Bowland (1964) reported that although statistically Significant

differences in digestibility of energy and protein are obtained in

[

practical starting diets for pigs these differences are numerically Suall ‘

i
.served that lowering the energy in ‘the diets led to a reduction in nitro--‘
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i and are not a major factor in the obse#ved d1fferences in performance‘
obtained from d1fferentt§1ets | In the study reported, he obtained a .:
d1gest1b1]1ty range of 86 to 95% for energy and 85 to 94 for n1trogen

withe p1gs 3 to 4 weeks of age and fed for 6 weeks
D1gest1b111ty stud1es ‘conducted by Sewell and west (1965) with
_ p1gs weaned at 3 weeks of age and. fed sem1-pur1f1ed d1ets containing
.cornstar h g]ucose DSM DW and corn 0i1 yielded prote1n digestibili-
At1es of between 92 6 and 95. 5% A d1et conta1n1ng 42% DSM gave a pro-
tein d1gest1b111ty of 95.5%, whereas‘the non- 1actose d1et gave an aveq~
-age va]ue of 92,6%,- 1nd1cat1ng that lactose 1mproves protein digesti-
\\b\}1ty They reported n1trogen Free Extract (NFE) digestibility values
of 97.4 to 98, 9% for the d1ets under study
‘ . Bayleytand Car]son/(1970) 1n a compar1son of s1mp1e and complex
diets fed to early-weaned (2 to 3 weeks old) pigs, reported n1trogen
| ‘dlgest1b111t1es of 83.5 and 87% for the s1mp1e and comp]ex diets,
.'respectlvely There was a trend towards 1ncreased d1gest1b1]1ty w1th
age, D1gest1b1e energy va]ues ﬁQr the simple and complex diets were
3. 16 kca]/g\and 3. 2& kca]/g, respect1ve]y In a second experwment
' they obtained protein d1gest1b1hty of 66.5 and 64.5% for the simple
and complex diets, while energy was 3:12. and 3, 14 kca]/g, respect1ve1y
‘ They attr1buted th1s reduction to the 1nc1us1on of feces from p1gs
which scoured in the nitrogen and energy determ1nat1ons
| The 3 d1es used in this exper1ment were formulated wlth 1ngred1ents
wh1c have been used in ‘most of the exper1ments rev1ewed above- and have

"Jbeen shown to e of some use to baby plgs

AI‘ e : ‘o vy
- . R

.
o
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w | © OBJECTIVES
The objectivessof these studies were: - _ _
(1) To determine the effect of diet complexity on creep

Y

feed intake and to relate creep feed intake and cdmposi-
, ' . ' : Vil
tion to starter intake and performance=of baby pig

weaned at 3 weeks of age.

.(2) To examine the effects, if a y, of diet composition on

‘the first week post-weaning intake and performance.
(3) To estimate the digestibility of three starter diets.

(4) To study the: milk broduction_of the sows.

A
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EXPERIMENTAL PROCEDURES = | <

MATERIALS AND METHODS

o

ga) Animals and diets:

S
Th1rty-51x crossbred SOWS. and their 11tters were used in th1s

study Sow parities ranged from one: to six and SOWS were served by

-crossbred boars. Sows were moved into the farrow1ng barn a few days

before they were due to farrow. Barn temperature was ma1nta1ned at

210 ‘rfthrOughout the experiment There were 3 batches, of farrow1ng,
‘vthey are subsequent]y referred to as phase ]’ 2 and 3. Al] SOWS farrowed .

"?n rawsed partially slotted farrow1ng crates and lltters were glven

supp]ementa] heat by means of 1nfra-red bulbs. L1tters were equa]1zed

‘to7o0r38 p1gs within 3 days of blrth Plglets were 1nJected w1th

2 cc, Impos11 200 before 3 days of age , P1g]ets were castrated at

one week of age. Sows and the1r l1tters uere then randomly a]]otted

'\\\\\\to the 4 pre-wean1ng treatments as shown in F1gure l Lactat1ng sows

. were fed a lactation rat10n (]7% crude protein) on a scale which ensured

that’ at lO days postpartum, each Sow was' receiving 5. 5 kg of feed da1]y
unt1l weanlng at 3 weeks’ of’age They received water on an ad llbltum .

bas1$. Ptglets'were lntroduced to the d1ets “shown 1n Table 1 at 10 days

‘ of'age Fresh feed was prov1ded da1]y in flat. alum1num pans whlch were

1ater rep]aced by self-feeders xTo-prov1de a more_accurate asseéssment -

- of feed ‘intake by p1glets, Plastic sheets were placed beneath the pans |

1

[N

£

1 Impos1] 200 -- Iron dextran complex FlSOﬂS (Canada) L1m1ted 26
- Prince Andrew Place, Don Mills, Ontarro Contains 200 mg iron in -

_every 2 cc dose

: N A '
X R . ~l'“" 3 v .
o B W&
- ) . %, ~% , K y
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Figure 1: DIETARY TREATMENTS -- PRE- AND POST-WEANING TREATMENTS?

'Pre-weaning‘Treatmentss.

_ Day 10 - 20

" No Creep Feed (9)52

~each litter)

Simple Creep Feed (9)5

Semi-complex Creep Feed (9)°

™

- Compléx'Creep.Feed (9)°

4 The same three diets.were useﬂ for the pre- and post-weaning treatments .

(see'Tab]e 1).

| Post-weaning Treatments®

ma

Day 21 - 49
Simple

: % .
Wean and Pairg Semi-complex
(6 pigs from o
Complex

Simple
Semi -complex

. Comb]ex.’

Wean and Pair

Hean and Pai

Semiécomglex'v

Complex :

Wean and Pairs

SR

o

‘5 Figures in brackets (9)’indicate»the,tbtalinumber of replicates for

each pre-weaning treatment

post-weaning replicate,

There were 9 pairs of pigs on each post-weaning treatment for each of
- the 4 pre-weaning treatments,
' There were a total of 36 replicates for the
3 post-weaning treatments. '
used for feed intake and weight gain per feed ratio studies.
gains were determined with each individual pig within a pair,

Each post-weaning pair constitutes a |

Each pair (post-weaning replicate) was

A

Weight
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TABLE 1: FORMULATION AND COMPOSITION OF DIETS

.. Diet: , Simple §emifcqmp1ex Complex
Ingredients % . - -
Wheat S 450 25.0 I
Barley , . 13.5 - 15,0 ————
Oat groats ' ) =mm- - 25,0, --==
- Dextrose : o eea- L meee - 10,0
- Sucrose o N N - 7.0
Cornstarch . Cmm—— -——— - 17.5
Tallow: L o, - 3.0 2.0 1.0
Soybean meal (45.8%) . & 34.0 - - 13.0 _ 13.0
Herring meal (70.6%) -, - -~ ____ : 6.4 11.0
- Dried skimmilk ¢ ——— 10.0 20.0
Dried whey ° o -—-- N ) ,
Vermiculite R BT L e _ 3.0
lodized salt - - o 0.5 . 0.4 0.5
Calcium phosphate , - 1.5 .. L0 0.5
Calcium carbonate - " ‘ 1.0 . ' 0.7 —
Vitamin-mineral premix® ' 1.5 1.5 1.5
Composition (calculated) a N
Crude protein (%) D 22.7 22,7
Metabolizable energy (Mcal/kg) 3.1 3.1
Calcium (%) _ . 0.8 0.9
Phosphorus (%) , 0.6 0.8
- Composition (analyzed)
Crude protein (%) ' . 23.8 o 22,5
o _ : (21.8-24.7) - (20.7-23.9) (22,0
Gross . energy (Mcal/kg) 4,055 4,188

‘Crude fibre (%) : . 42 3.1

+ o . L o oL -
Vermiculite -- a fine aggregate form, Vermiculite is expanded or
exfoliated mica, relatively inertéchemically and has a water holding

capacity'of‘300% of its_weight;

# Supplied the following per kg of diet: 4400 I.U. vitamin A; 665.5
‘ I.U, vitamin D,; 11 I.U, vitamin E; 66 mg yitamin B 23 11.1 mg Ribo-
- flavin; 22.2~m5 Calcium pantothenate; 50.5 mg Niacil; 55.7 mg Choline
- chloride; 1.65 mg Folic acid. It also provided Cobalt 2.8 ppm; Cop-
per 24.6 ppm; iron 294.1 ppm; Manganese 76.2 ppm; Zinc 88.5 ppm and
Iodine 1.5 ppm. In addition, it provided 110mg per kg of diet of
oxytetracycline, I : T : S
Range observed for the different batches of feed mixed. .

o .

L3
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"and self- feeders to hold any sp111ed feed

UJ

. _, - - . b ﬁ: - “" )
Fo]]ow1ng wean1ng at. 21 days of age 11tter s1zes were adJustg%,,

v “ﬁ"i‘@'

. BEA !49:"0
ithout creat1ng un1$brm :

poss1b1e and pigs had to be a]]otted'ra o

weight groups. Sex was dlsregarded 1n?dhe4a€%ntment at wean1ng Fo]- 'q

1owing'weaning the pigs were_moyed to the weaner barn’and each pair E

was penned in wire cages measuring 0.61 x 1.22 m. Bafn temperature was.!f.

held at' 249 c throughout_the experiment Feeding was aga1n on an

ad Tibitum basis da11y feed intake was recorded and fresh water was -

'made ava11ab1e at all times, The same three d1ets were used for both

. the pre- nd post-wean1ng per1ods and were m1xed when needed.

All p1gs were we1ghed at b1rth 10 days of age and at 3, 4 ; 6

'_ and 7. weekstof age, at wh1ch t]me the experiment was term1nated The J

daily we1ghts ofsall p1gs 1n the last 2 phases were recorded for the

,‘f1rst week post—wean1ng P1gs wh1ch scoured were treated w1th either -
'Comb1ot1c2 or Ga111myC1n3 During the .second and th1rd phases of the

'_7 week exper1ment all pigs were injected w1th either of these ant1b1o- _

tics at wean1ng

2CombiotiC: Penicillin G., Proca1ne and D1hydrostreptomyc1n sulphate o
‘ in acqueous solut1on Pfizer: Co Ltd, Agr1cultura] DIVI-
sion, Montrea] Canada.

3_”Gallimycin -.200: Erythromycine base. Ab Agr1cu]tura1 and Vet-,
- T erinary Products Divisi Abbot Laboratories
Ltd. Montreal,‘Canada;

:.;:g‘ -
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"1and 20-respect1ve1y

.respectwely .The dr1ed samp]es were pe]]eted for the energy ‘ermm-

atiOn.f'¢:," B
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(b) Milk production of sows

- Milk product1on was est1mated w1th 9 of the 36 sows used in the

exper1ment M1]k y1elds were. measured on day 10 and 20 postpartum by

iwe1gh1ng p1gs before and after suck11ng Pigs were a]]owed'to suck]e“?

at hourly 1ntervals for 14 hours On]y the final 12 measurements were o

1nc]uded in the est1mat1on of - da1]y milk production. Between nurSIng

» per1ods pigs were kept 1n heated cubicles measur1ng 0. 61 X 0.9Tm and

were prov1ded with water and with feed if they were: on a creep feed :
treatment : They were transported to the sow in 2 plywood boxes contaln-
1ng po]yurethane foam mats to. absorb any urine. v01ded Plgs were weighed :

before and aftersuck11ng1n these boxes Pigs were a]]owed a 5 minute

: exerc1se per1od in which to ur]nate and defecate before the pre suckllng

' weighing, AdJustments were made for the few ur1nat1onsand defecatlons

which occurred while pIgs were with the sow as suggested by Sa]mon-

,;Legagneur (]956) The. factors used were 10 and 20 g for urine for day

10 and.20 respectlvely For feces these were 5 g and 10 g for day 10

3
M11k samples were obtawnedfon day 11 and 21 postpartUm Milk

Tet- down be1ng 1nduced at these tlmes by 1nJect1ng 30 I. U oxytoc1n

‘1nto an ear vein, Milk samp]es were drawn from each funct1ona] teat

~ and mercuric ch]or1de was added as a preservat1ve Samp]és were kept -

> .

frozen (at O C) unt11 ana]yzed The crude rot/1n)(N X 6. 38) dry
[

‘ matter (DM) and gross energy content of the amp]estere determxned
' W

. by (1) KJeldahl method (2) freeze-drylng and (3) bomb calorimetry
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(c) Digestion trials:
-2

Nine pigs from the last 4 sows on the experiment were weaned dir-
ectly into rabbit cages which were modified to facilitate feeding and
collection of feces. Feedlng was ad 11b1tum and dally feed intake was
recorded 1 Water.was prov1ded at a]] times. There was a 7- ~day 1ntroduc—‘
tory-feed1ng period followed by a 3- qu co]lect1on period,

Selectlon and al]otment of p1gs were such that pigs from each
- litter shoued very ]1tt]e difference in weight but on ‘the whole, the
pigs used ranged from 4, 25 to 6.60 kg in weight. The entire feces from
each pig was collected twice da1]y into. a]um1num pans Between co]]ec-

_'tIons feces were kept at 3°c. at the end of each tr1a1

feces collected for each pig was dried” in a forced -air oven7 at 60° C
~far 72 hours and then al]owed to eQU1]1brate w1th air m01stUre for 24
hours Both feed and feces were ground 1in a laboratory mill and repre-.
\sentatlve samp]es were ‘used for the follow1ng determlnat1on;- (a)

- Gross energy was determlned in a Parr Oxygen Bomb Ca]or1meter8 (b)

- Kjeldahl crude prote1n (N X 6 25) determ1nat1ons were as described in

" AOAC (1965) For the KJe]dahl analysis, a commerc1a1 "kel - pak"g 5
used to supp]y the cata]yst and ammonia was co]]ected in a 4% boric

- acid. so]ut10n and t1trated w1th standard H

4
’ .
v? Sty]e V3l Despatch 0ven Co., Mlnneapol1s, M1nn U;S.A.
8 Parr Instrument Co., Moline, I]llno1s Temperature changes reglster-
~ed by a Brown Electronik Recorder manufactured by M1nneapo - -Honey-
well Regulator Co., Philadelphia, Pennsylvan1a : ;

Z‘Hatheson Scientific, East Rutherford New Jersey Supplied.a mixed .
cata]yst conta1n1ng HgO K2504, and CuSO4 L.
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METHODS OF STATISTICAL ANALYSIS = . y D)

Analy51s of variance was performed on the data co]lected (Append1x
Table 1, 2 3). Elght pigs died dur1ng the post-wean1ng per1od of the
_exper1ment The1r dlstr1but1on according to the three starter treatments
were 4, 3 and 1 for the simple, semi-complex and comp]ex starter treat-
ments, respectively, The data for these p1gs and their pen mates were
- discarded and analyses of covar1ance to est1mate m1551ng observations
(Steel and Torrie, 1960) were undertaken The est1mated va]ues were
.'used for the analyses of variance. Probab1]1t1es for the analys1s of
" variance are 1nd1cated as very: h1gh1y s1gn1f1cant (*xx) h1gh]y signi-
f%éant (**) and s1gn1f1cant (*) The mu]t1ple comparlson of means were
houever made only at the 5% (P < 0.05) 1level of probab111ty us1ng
Duncan's procedure (Stee] and Torrie, 1960) For the mu1t1p1e compar1-.
sons of means of the creep starter re]at1onsh1p data the procedure of |
Ciccheti (1972) was used mod1f1ed by us1ng the Upper Duncan.Malue _
rather than the Tukey va]ue as proposed by C1cchet1 (1972).

The fol]ou1ng symbols were used to denote tests of. s1gn1f1cance

Symbo] | : | ' Meaning
* - The three heans are. SIgn1f1cant1y0d1fferent
at P < 0. 05, ‘ _
s The three means are significantiy’differentg-'
at P < 0.01. |
*f*_ The three means are S1gn1f1cant1y d1fferent ‘
at P < 0,001, - :
.a,‘b, c, d; e. Means bearing the.same letter are nqtﬂsigni-/é‘

ficantly different at P < 0.05,

« : -

JIEAIEN
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RESULTS AND DISCUSSION
AN

The exper1ment consisted of pre-weaning and post-weaning stages.
K The pre-wean1ng study_:nvo?ved 36 sows and Zﬁﬁ?p1glets There were 9
" sows and their Titters on each of the 4 pre-wean1ng treatments ’Dur1ng

rG'the post-wean1ng stage there was a total of 216 plglets with 72 p1g]ets o

._1.'on each of the 3. post-weanlng treatments However due. to the fact that

7:p1gs were pa1red the means for NETth ga1n were for 72 pigs for ‘each
vhtreatment wh1]e the means for feed 1ntake and gain per feed rat]os were
for 36 pairs of p1gs (F1gure 1). No\d1fferences were observed in the
‘three phases and thus the data for all repT1cates were grouped and’

" used: for the anaTys1s - S ' : N

‘PRE-NEANING-PERFORMANCE )

| (a) C%@P intake: | o Cg

Table 2 shows That there were s1gn1f1cant (P < 0 001) d1fferences
in the feed 1ntake of the 3 groups which were g1ven cre2p feed The
h1gher 1ntake of the comp]ex creep was probably due to the presence in
. this d1et of sucrose and DSM.." It should however be ment1oﬁgdfthat
| there. were w1de var1at1ons in the daily feed lntake as shown in Tab]e
3. These var1atlons were’ more pronounced in the p1gs fed the simple
]and sem1-complex creep d1ets Genera]ly feed 1ntake was very Tow even
on the complex diet on most days and 1t was not unusual for the various .
diets to rema1n untouchﬁﬁ for a. couple of days even though fresh feed
‘was S jed da11y., It has been suggested that a pig]et shou]d have .
| eaten about 1 kg of feed before 1t is weaned- in th1s exper1ment the
| h1ghest‘feed intake was 7]_33 g, thevb1gid1fference may however,'be due 3

4t



TABLE 2: CREEP FEED INTAKE (g)

Period: 10 to 20 Days of Age ’

Treatment: _ S No , 'Simple . Semi-compiéx

Comp]ex.
-Creep Creep- . Creep - Creep
‘Number of litters - :'9, ‘ | 9‘,3'i. ' 9 § |
“Number of piglets 6T | 68 T 67 )
: _fTota] Creep 1ntake (g) 0 M ' 548 » 1458
fmmwwummw..v 0 zad ) gsC

piglet (g) **x
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. TABLE 3: . MEAN DAILY CREEP FEED INTAKE PER PIGLET (g)
, Peh‘o‘d: 10 to 20 Days.of Age o

Treatment: ‘No~ ~ Simple- Semi-complex " Complex ~ ©
" Creep ~ Creep "~ Creep - Cheep ~
haylo e 1.33 2.50"
Day, 11 PR 1,66 1.91 370

Day 12 - 2.38 2.39 3.89
Dayas -- . 1.04 0.97 4.61 "

bay 14 .- o4 2.54 4.31

bay1s - 1.88 1.49 5.05
Day, 16 S 0.94 0.0 7.42
by 17 o o 113 7.36

Day 18 .. ™ g9 1.22 8.64

Day 19 . 0.59 3.12 1.4
Day 20 | -~ 0.9 5.61 12.41

TOTAL T o 12,47 - 21,75 71;33,



A)'

" TABLE 4: LIVEWEIGHT AND WEIGHT GAIN (kg)

Treatment; No Sirﬁp]ﬁe ~ Semi-complex Complex
' “ Creep. : Creep .- Creep ~Creep’
Number of pigs 67 68 67 64
Mean birth weight 1,33 . .30 1.33 1.33
Mean 10-day weight 2,96 2.76 2.85" 2.80
Mean 10-day gain © 1,63 1.46 1.52 ‘1.47:
Mean 21-day weight 5,12 476" 488 4.87
Mean 21-day gain 3.79°  3.46 - 3.55" 3.54
Mean weight gain . L -
(Day 10-21) 2.6 2.00 2,03 'Z‘OZS
1 | -
i : N
-
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to the shorter feeding period used here,
The increase in feed 1ntake wlth increase in d1et complex1ty has
also been reported by Meade (1967) Meade et al. (1969a, b), Bay]ey and

Carlson (1970) and Castell (1972), - =

~ {b) Liveweights and weight gain:

»we%ght gains’during the IO-day.creeo’feeding‘period were not signi-
ficantIy different (P < 0.05) for any of the 4 treatments.(Table 4), |
The heaviest weaning Weights were recorded for the non-creep;fed litters’»
but the difference was not significant (P < 0. 05) and was “more asreflec-
f t1on of the 10-day weights than of the weight galn There 'is the possi-
:;b111ty that the p1g1ets wh1cH*were not creep- -fed may have eaten some

of the sow s ration.

i

'POST;NEAUING.PERtoéhANCE

-

“ ot

F1gure 2 shows the out11ne for the discuss1on of the post-weanIng
‘performance data These have been descr1bed as Sect1on I II, III,and
IV- . 3 ;_h' N _: ,}_~‘.' f v B ' :
~ Section I is a stra1ght forward compar1son of the feed Intake and
}.plg]et performance on the 3 starter d1ets. The pre-weanlng treatment .
is not taken into cons1derat1on Section II considers the data on the
| ba51$ of the pre-wean1ng treatments The sect1on thus goes across all
. 3 starter treatments Sectlon III compares feed intake and plglet per-
eformance on. the 3 ‘starter d1ets but w1th1n each pre-wean\ng treatment
Section IV compares each type of starter across all 4 pre-ueaning e

' treatments
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Figure 2: .OUTLINE FOR DISCUSSION OF POST-WEANING DATA -

Pre.weaning Treatment

Simple
No Cfeep‘Feed

Complex

Simple - -

‘Simple Creep Feede

Complex.
-Simple

Semi;comp]ex1Cpeép Feed ' Semi+¢0mp1éx

tohp]éxv, ‘

el

Simple -

Complex Creep Feedw

Complex .

PR

»

Post-weaning Treatment

SemiQ;%mplex

Semi-complex |

Semi -complex

Designated As :

.
2

10
n
12

EE

RS

SECTION 1: 1+ 4+ 7 + 10 versus 2+ 5+ 8 + 1/ versus 3 + 6 + 9 + 12,

CSECTION I1: 1+ 2+ 3 versus 4 + 5+ 6 versus 7 + 8 + 9 versus 10 +

| 11 + .]42,'

SECinN-iII: _(a)_iAver5u§ 2 Ve?su§ 3Q*;?: :

o 1“_1(b) 4 versus 5 versus 6._'“:3
(c) 7 ver;us_B versus §:.

(d) 10 versus 1 ;ersus ]é. :;

N .
- ‘
A

.
. e



Figure 2: OUTLINE FOR DISCUSSION OF POST-WEANING DATA (Continued)

SECTION IV: (a) 1 versus.4 versus

(b) 2 versus 5 versus

o e
(c) 3iversus 6 versus

7
8
9

versus 10,

versus 9.

versus 12,

133



SECTIbN I: Simple versus Semi}complex versnstomplex starter diets

* o - ‘. .
“(a) Incidence of scours:

Some post-wean1ng courlng was . observed during the experiment but.

the 1nc1dence of scour1ng .as Cons1derably reduced dur1ng the second -

and th1rd phases of the exper1ment when ant1b1ot1c was adm1n1stered to

pigs at weanlng Post-uean1ng scours appeared to be more common with

pigs fed the complex dl A tuo-ueek record of the 1nc1dence of scours

1n pens showed that out of the l6 1nd1v1dual cases observed 9 of these
gwere from pigs on the complex dlet uhlle 4 and 3 cases were observed
with pigs fed the complex and Slmple diets, respectlvely.

Smlth (1973) in a review of post-ueanlng problems 1nd1cated that
post-weamng scours were more common vnth p1gs eatmg the most feed. He
noted that amOng other thlngs there was’ malabsorpt1on of nutr1ents allow-

ing tox1n:produc1ng micro-organisms to multiply qulckly and cause scoursQU
~(b) Feed intahe: o R -

During the first week of the post-ueanIng periods, there were d1f—
ferences ln the lntake of the Slmple sem1-complex and complex dlets fed
-~ (Table 5). The d1fferences betueen the means were highly S1gn1f1cant
(p <v6 00]) The highest feed intake was for pigs fed the complex d1et
Even though more of the sem1-complex diet was eaten as compared to the ,:
ls1mple the d1fference betueen these two was not s1gn1f1cant (P <0, 05)
The same trend was observed durlng the second week In the third and
'hfourth weeks, very hlghly s1gn1f1cant (P < 0. 001) d1fferences were agaln

g observed; during these per1ods houever, the differences in the'lntake.of
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TABLE 5: MEAN FEED INTAKE' (kg/week/pen)
:freatment:. ' Simple Seiﬁ—coﬁp]ex : Complex
" Meek T 1.48° et 2.2
2 ok 463 a06% 5.87°
R - 7.59% 8.6 - 9.66°
g wex 0.9 b 12,54°
TOTAL 24,682 cae® 30.38¢

1 SThé-va1Ues,above represent the means of 36 experinehta1 units or

- - replicates for each of the  three dietary treatments.

Pt
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the simple and semi-complex-diets were significant (P < 0.05).- The
highest feed intake was obtained on thé comp]ex diet’and the Towest

was with the simple diet. Very highly s1gn1f1cant difference (P < 0. 00])
“Jwas recorded for the total per1od ~ The mean feed intake for the

'tota] per10d was greatest for the complex diet; this was s1gn1f1cant]y

“'(P < 0.05) different from the intake of the. semi-complex and the latter

was’ significantly (P < 0. 05) different from the intake of the 51mp1e
diet, S]m1]ar observat1ons have been reported by Meade et al. (1969a)
Bayley and Carlson (1970) It is possible that the hlgher leve] of 20%
'DSM as compared to Meade et al.'s (]969a) level of 10% may have 1ncreased
' feed intake, The preference of pigs for sucrose may a]so have contr1-_f'

—

buted towards the differences in feedﬂlntake_observed in the‘experiment.

(c) ,Post-weaning>weeklvfweights:

Tab]e 6 shows that there were very highly s1gn1f1cant (P < 0.001)
differences in the weIghts of the 3 groups of p1gs for all the four
‘weeks of the post-wean1ng period.  Following the first week there were
SIgn1f1cant (P < 0,05) d1fferences between the weights of pigs fed
-the 51mp]e and comp]ex diets, this d1fference was in favour of the

: complex diet, The d1fferences between we1ghts of p1gs on the sem1-

- comp]ex and complex diets were not s1gn1f1cant (P <0.05), however

The 51gn1f1cance recorded in the second and th1rd weeks were of the
same magnitude: - (P <0, 001) here however, p1gs on the comp]ex diet

“had a significantly (P < 0 05) better growth rate than those on the
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TABLE 6: MEAN WEEKLY WEIGHTS' (kg)
Treatment: | Simple vSémi-comp_lrex ‘ - Complex
Weaning Weight 5.14 s 5.01
Week 1 %k Cs200 0 s . g
b 2 aax 6.732 7.2 | 7.81¢
| 3 awx 9,36 S10.22 0 11.06C
) L 12.60% . 13742 qa.4b
‘ - The above represents the mean weekly weight for the 72 pigs on each -
! : of the three dietary.; tments. S ° c '
1 i . r ’ , Wa . '
: 1\3 ; ’ “' i : . .
| \}’ 2
‘ ‘ ./2 oy
o
SRR
, .
!
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seni-complex; the latter were s+ cantly (P < 0.05) better than

those recorded on the’simple diet. The weight differences obtained in
the fourth week were also very h1gh1y significant (P < 0 001) Even
“though plgS fed the comp]ex diet recorded the hlghéSt welght after 4
- weeks, this was not stat1st1ca11y d1fferent from that recorded for p1gs
” fed the sem1-comp1ex d1et these two were. however s1gn1f1cant]y (P<0.05)
d1fferent from the we1ghts recorded on pigs fed the simple dlet It
is worth not1ng that in sp1te of the s]]ght]y ]ower initial we1ght of .
pigs on the complex rat1on they gave the best growth rate. The very
- highly significant (P < 0.001) differences in the growth_rate of pigs
on the three diets reflect the differences in feed intake and feed util-
ization. f.Meade (1967), Meade et al. (1969a b), Bayley and Carlson ~
"(1970) and Castel] (1972) have all reported improvement in p1g]et perfor-:
mance when complex diets were fed These. d1fferences 1nd1cate that
complex d1ets would help in the ach1evement of higher weights at the
.7ear11est possible time and thus help maximize da1]y prof1ts as sugge ed

by Bowland (1965a).

(d) Post-weaning_weight gain:

The mean week]y 11vewe1ght ga1n of the pigs on the three treatments
are shown in Table 7. At the end of the first week the d1fferences in
}the NEIght ga1ns were very h1gh1y 519n1f1cant (P < 0 001) The comp]ex

- dlet produced s1gn1f1cant1y (P < 0 05) better NElght ga1ns than the

semi - comp]ex diet which was also Slgn1f1cant1y (P < 0. 05) bettez/than

the s1mp]e diet.. A s1m11ar relationship between diets was also observed v o

~-during the second and third weeks. In the fourth week, the

@
&’
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TABLE 7: MEAN WEIGHT GAIN' (kg/week)

A
i

Treatment: o Simple Semi :;:ompl ex - Comp] ex

Week 1 4++ 0.07% | “0.24° - 0.63C
N I T I LA - 2.18°
3+ 6@ . a9 3.25°

R 1 7 SRR 1. o 3.40%
TOTAL GAIN *+* 7.46° T TLAN 9.46°

. ',]». The table above shows the mean weekly liveweight gain of the 72 pigs
on each treatment and also the mean total weight gain for the 4 week -
post-weaning period. v '

R At

F)
:
§
'
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o T ' ‘
weight gains for the 3 treatments were not significant. The best we1ght

¢

o galns ‘were ‘recorded by pigs fed the seml-comp]ex complex and simple diets,

in that order, ‘The mean tota] NEIth galns were very highly s1gn1f1cant
(P < 0.001). The lowest total we1ght gain was_recorded by dfbs fed the |
siEple diet whjle thevplgs fed ‘the seml-complex diet showed a weight gain
: .intermediate to the pigs fed the simple and complex diets

Thus in spite of the lack of S1gn1f1cance in. the ga1ns obtained
_durlng the fourth week there was a very. h1gh1y s1gn1f1cant 1mprovement
in total gain when plgS were fed the complex d1et Th1$ was obv1ous1y
. due to the better wetght galns made in the prev10us weeks An 1mprove-
ment in drgestlblllty with age and thus more eff1c1ent feed ut1]12at1on
by pigs on the.less complex d1ets (Catron et al., 1957) may have been
respons1ble for the lack of SIgn1f1cance dur1ng the fourth week An-

other factor may have been the hIgher incidence of scours observed

: “:'wlth plgS fed the complex diet, wh1ch could have affected weight gain

and FCE. Cunn1ngham and Brisson (1957) have reported that scour1ng

cou]d reduce proteln dlgest1b111ty and thus nutrient ut111zat1on by

,about 3 to 7% | » ' _

| The very. h1gh1y s1gn1f1cant d1fferences in the first week post- '

weaning welght galns is of spec1a] 1nterest - Figure 3 shows the post-
"weanIng growth curve of an average of 47 p1gs for each of the treat-

.‘nents It 1nd1cates that at weanlng therexuas d gFowtb check %g

" appears that the type of d1et has an lnfluence on the extent and length‘
.'-of thlS check per1od The attempts made in the past to reduce this |

| period have already been mentioned. (Sm1th and Lucas, 1956, Bay]ey

.and_Carlson,'1970).u Whereas pigs fed the‘complex diet took about



Figure 3: DAILY WEIGHT GAIN -- FIRST WEEK POST-WEANING
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-3 days those on the seml-complex and simple diets took 5 5 and 6 5 days
respect1ve1y to regain their weanlng weights, These d1fferences are pro-
bab]y due to the increased pa]atab111ty and d1gest1b111ty of the complex
diet, '

(e). Mean kg ]1veweight¥ga1n per kg 6?\feed
_ \TJ\”\ |

Under norma] c1rcumstances ‘an eff1c1ent"fil1zat1on of feed 1is )

dnef]ected jn improved gains for each kg of feed consumed‘ The results
(P < 0 001) 1in Tah]e 8 and Figure 4 show that'there were very highi%
slgn1f1cant d1fferences in .the eff1c1ency of utilization-of the 3 d1ets
: -during the first week post-wean1ng Other stud1es ‘have shown that
~ complex d1ets similar to the sem1-comp]ex d1et used here have given
- better FCE than s1mp1e diets (Meade 1967- Bayley and Carlson 1970)
"In the second week there were h1gh1y s1gn1f1cant (P < 0.01) d1fferences .
in the gain per feed rat1os for the 3 diets. The best ratio was

obta1ned with the comp]ex d1et the d1fference between this va]ue

and ‘that for p1gs fed a sem1-comp1ex d1et was not s1gn1f1cant (P < - 0. 05) '

,\

" however; but both were significantly (P < 0. 05) better than that of

-the pigs fed a s1mp1e starter diet. In the third week and fourth

\ weeks, the gain per feed ratioe were better 'n the simple and seml- \}

. comp]ex d1ets respect1ve1y In the third week however, the d1fferences
hwere not s1gn1f}cant but in the )urth week they were very highly S]gﬂ]- ‘
ﬁicant (p < 0. 001) Th1s may not be a ref]ect1on of poor ut111zat10n of :
the_ ompiex d1et but rather theeresult of (1) the hIgher 1nc1dence

' of cours. and (2) “feed wastage In the cn\rse of this exper1ment 1t
as observed’ t.!t the complex d1et‘formed a sticky mass when, it came

into ontact with sa11va and water, This sticky mass formed a cake



TABLE 8:. MEAN WEIGHT GAIN PER KG OF FEED! \
‘ ’ N
"Treatment:_. Simp]e'v Semi -complex B Complex
Week 1 % 0.08° 0.18° 0.50°
24 0.68 0.73% 0.75P
3 - 0.70° 0.692 0.67°
4 xx 0.60° 0.61° 0.552
OVERALL 1 0.62 0.64 0.63

There were 72 pigs per treatment i.e. 36 replicates.
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in the feeder which»wag difficult to remove. Feed'intake throughout the
experiment was based on the d1fference between the quant1ty fed daily and
the feed left over and collected on the following day. Since some of
thlS feed adhered to the trough after each collect1on the feed intake
"recorded was over estlmated to- sone extent These two factors were re-
_ sponSIble'for the depress1on_1n gain per feed ratios and the absence of
slgnificant difference:in the overall data. It is not improbable that
this is the feed wastage mentioned by Meade et al. (1965) when he fed
a}simple diet supplementeduwith bw and FM and observed a depresslon Jn
,FCE, Perhaps pelleting such a d1gt/a?ght help but it has been suggested
(Jensen and Becker, 1965; Bayley and‘ﬁarlson 1970) ‘that pellet1ng could
affect the amino ac1d ava1lab1l1ty of ‘the proteins in DSM since these
' \

":are more suscept1ble to heat damage than SBM prote1n Restricted feeding

also tends to m1n1m1ze feed wastage

SECTION II: Overall creep effect on Egst-weaninquerformance |

a

p(a) Feed intake and_gain‘per feed ratios:

| ' The effect of creep-feed1ng on post~wean1Ng “feed 1ntake (Table 9)

. wWas' notJSIgn1f1cant (P < 0, 05) dur1ng any of the 4 weeks that the exper-
iment was in progress The total feed 1ntake was h1ghest w1th p1gs

'wh1ch had been fed the sem1-complex creep feed, Th1s was . however not

' s19n1f1cantly (P < 0. 05) d1fferent from the total feed 1nta;e of the

pigs glven either s1mple or complex creep diets and those‘not creep-
fed ‘ Ga1n per feed ratios for the var1ous weeks and for the overall

i per1od were also not s1gn1f1cantly (P < 0.05) affected by pre-weanlng

treatment. '-
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b f

mmn: mean is ﬁox 27 um:m no:am*:*zm umﬁxm om pigs.

TABLE 9: ' MEAN POST-WEANING FEED INTAKE AND LIVEWEIGHT GAIN PER FEED RATIOS
Pre.weaning Treatment: No n«mmv Simple Creep mma*.nosu_nx Creep wnoaudmx Creep
A, Feed Intake
 Week 1 - 1,80 . 1,76 1,84 1,84
. Week2 540 . 4,89 Y 6,3 5,02
Week 3 8,95 830 - 9,06 8.21 -
Week 4 .87 1M Coz000 11,88
TOTAL 128,02 26,06 28,31 26,95
B. Liveweight Gain Per Feed Ratios ’
Week 1 020 0.17 0.16 0.28
- 2 0.73° - 0,71 0.71
Week 3 | 0,70 0.70 0.67
B ek 4 0.58 0,57 . 0,56 0,64
s OVERALL 063 0.62 0.61 0.64
= o,@ ‘
! ‘Each value {s the ammz for 27 pens each oo:nmis*su m n*om o
2 c
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(b) LivewefghtSuénd‘ﬁéiéﬁ%ﬁ&ﬁin:_
_ AR EEan

As shown in Table 10, no significanf (P < 0.05) differences uere.
observed in the weaning'and final weights. There were no SIgnlf1cant

(P < 0.05) d1fferences in the weekly and tota] uelght gain for the 4-

- week per1od. Here again, pigs not creep-fed shoued the hlghest ueanlng

and final we1ghts and total ue1ght-gain. The results thus indicate

that pre-weaning treatment has no-significant (P < 0.05) effect on

~ either feed inféke ﬁeight'gain'or'gain per feed ratios. | It has been

noted (Page 31) that creep-treatment had no srgnlficant (P < 0. 05)
effect on we1ght ga1n of p1g]ets at 21 ‘days of aqe. ;The lack of 51gn1-

ficant (P_< 0.05) differences in the post-ueanlng performance on the

bésis of pre}weahing treatﬁent is a further indication that creeb-

,feeding pigs in a 3-ﬁeek'weaning‘program'is'Of questionable value,"
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mmn: value s ﬁ:w,amm: for 54 pigs,

5

s*mm*zm <md:mm in’ the amamxa*smﬁ*oz of the mowamw

Differences cmﬁzmmz ﬁ:m zmmsﬁzo zm*msnm m:ozs here and those in Table 4 are ﬁ:m 1mmcuﬁ oﬁ the use of

, . TABLE 10: MEAN WEEKLY WEIGHT GAIN (kg)'

Pre-weaning. Treatment: No nmmmu, Simple Creep Semi-complex Creep Complex nxmmu

Weaning Weggit’ 5,30 4.94 .56 5,08

Final Wefights * - . 14,17 12,90 13.79 13.54

Week 1 : 0.33 0,25 0.32

. // C&d = . . .

Week' 2 =, 1,74 1.91 . 1.73
ek 3 ‘ 2,79 315 S 2,72

Week 4 3,10 3,32 3,69

TOTAL GAIN - . sss 7.96 8,63 8.46

d :
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SECTION I1I: Compasi<on:
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. A
29f stafyer

diets with§ pach pre-weaning treat-
R o — .

B T . . '
ment P & J’ .
e L

Tab]e 1 111ustrates the d1fferenceg 1n the post-weanlng feed intake

- of thg pigs on the various creep ;;eatments

1. Starter intake of pigs not&crggp fed:

The 1ntake of the comp]ex starter recorded in the first, second
and third weeks post-wean1ng were s1gn1f1cant1y (p <0, 05) greater than
the 1ntakes of the s1mp1e starter but not of the sem1-comp]ex starter

Feed 1ntake in the fourth week was h1qhest for the complex starter but

‘the d1fferences were not s1gn1f1cant. The total feed intake was signi-

ficantly (P < 0,05) better for-pigs fed a complex-starter as compared with

a gimple starter but was not s1gn1f1cant]y (P < 0 05) d1fferent from the

intake of pigs fed the sem1-comp1ex starter - ‘

2. vStarter intake‘of Ejgsfgiveh a simpﬁe‘creep‘feed:

Dur1ng the f1rst 3 weeks of the feed1ng period, the p1gs fed
a s1mp1e creep consumed significantly (P < 0,05) more of a comp]ex starter

than e1ther ‘the s1mp1e or the sem1-comp1ex diets, In the fourth week

_feed intake was- h1ghest with the complex starter but was only sygn1f1-

cantly (P < 0,05) better than the intake of the s1mp1e starter The
tota] intake of the complex starter was s1gn1f1cant]y (P < 0, 05) better

than the intake of e1ther the simple or the sem1-comp1ex diet.
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g

CTABLE 11: CREEF STARTER RELATIONSHIP - PUST-WEANING FEED INTAKE (kg/week/pen)!
COMPARISON OF STARTER INTAKE WITHIN EACH PRE.WEANING TREATMENT

v1m.zom:*=o Treatment: No Creep ‘ Simple Creep Semi-complex Creep ___Complex Creep
vom"rzmmsian Treatment: Simple Semi - odosu“mx Simple Semt. Complex - Simple -Semi - Complex Simple  Semi - noau_ox
- . . Complex : Complex ) . < Complex Complex . ,
ek ! .38 1,720 g 3P 260 1,60 2,400 1730 166 2.a2b 1570 It 2psh
Week 2 C 4742 5430 glg3b 4,222 4,58 5,870 5,082 4,862  .01° 4,520 4,983 5 5P
Week 3 7950 9,28  g.2b 7.2 e nt . 950 8.2  8.69® 10,170 6.87% - g4 93P
Week 4 s 12,08 12,200 10,10 10,938 97,28 .09 11,992 13,20 11390 et 2.3
TOTAL 25,22 28,622 30,060 22.82 25,23 30,10° 26,19 27,20° 31,500 20,35% 26,988 79 53

Each value *mtmzm mean for 9 1mv~*nanmm.ox expergmgntal un

.

- ,
1ts consisting of 18 pigs.

K4

A

h 7]
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_ 3. Starter intake of pigs given a semi-complex creep feed:

As was observed with the precedingvtreatments, starter feed
intake increased with diet complexity. ‘The inﬂake of theﬂsimple-and
semi-complex starter during the first week were not significantly"

(p <‘0.05) differentglnelther were the intakes of the semi -complex and
complek starters. The intake of the complex diet was-significantly

- (P < 0.05) better than che intake. of the slmple starter In the second
.and thlrd weeks, significantly (P < 0. 05) more of the complex diet was
consumed than e1ther the seml-complex or simple starter. Lowest 1ntake '

a

was obtained on the simple starter. « In the fourth ‘week, more complex

diet was eaten than either s1mple or semi-complex but there was a- 51551-
ficant (P < O .05) d1fference only between the intake of the s1mple and )
the complex starters ,.The. total 1ntake of the complex sfarter by pigs

fed a semi-complex creep feed was s1gn1f1cantly (P <« 0. 05) better than

the intake of e1ther the Slmp]e or the sem1-complex diet Lowest total}fpf

feed intake was by pigs fed a simple starter,

4. Starter intake of pigs givenvaﬁcomplex Creep feed:

Dur1ng the f1rst week plgs fed a complex creep had s1gn1f1cantly
v (P < .0, 05) hIgher 1ntaﬁe of the comolex diet than ‘the sem1-complex and
.s1mple d1ets. In the second week, the 1ntake.of the complex starter'

was significantly (P < 0.05). better than that ‘of the s1mple‘starter but
was not s1gn1f1cantly d1fferent from the 1ntake of the seml-complex
starter ‘The sem1-complex starter intake was also not s1gn1f1cantly

(P < 0.05) d1fferent from the lntake of the complex starter. In the |
third week, feed lntake of either the semi-complex or complex starter

. was s1gn1f1cantly (P < 0 05) better than the intake of the s1mplenstartp .



O - .
.o - . TABLE 12: CREEP STARTER RELATIONSHIP -- POST-WEANING GROWTH RATE' °
COMPARISON OF PIGLET PERFORMANCE ON STARTER QIETS WITHIN EACH PRE-FANING TREATMENT I
vxm-umm,:.;o Treatment: No Creep . B Simple .Creep Semi-Complex Creep L nosﬂudﬂmx Creep
.voﬁ..zmmi:,n Treatment:  Simple  Semi- Complex Simple Semi - Complex Simple' - Semi- Complex Simple - Semi-  Complex
. . T o Complex - . . o - Complex- : - Complex T : Complex
Weaning weight (kg) 5,28 55 508 4.94* 4,99 - 4,88 5130 523 5022 509 5and 4,950
Final weight (kg) 12,0 e 1ee® 0 me® iz L 1a13® - zieet 3es?® 12 L 12672 136220 14320
: K e ) : - \ i - .
- Weekly Liveweight Gain (kg) .
Week 1 006 o028 0658 . 0,01 . 0230 - oo7P 0,18 0,48" 012 06" 060" -
Week 2 163 2,0 2.28® 148 1590 2,16 1850 224 v b 200
Week 3 _ 2.8 3 338 2,49 2,600 3.8 39280 349 20 28 a0
Week 4 S et 340 2,99 3t 34t 3490 339 7 LS N Y £
TOTAL WEIGHT GAIN .64 9.28®  9m® 6.97%  7.68" 8,648 9,48 7.48" 8522 9.31%
1 . r..ﬁ-

Each value is the mean for 18 pigs,
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Even though feed intake in the fourth week was highest with the complex
starter it was not s1%h1f1cantly (P < 0 05) d1fferent from the 1ntake ,
of the simple and semi-complex starters. The intake of the sem1-complex
- starter was however higher than the intake of the simple starter. Total
feed intake was highest with-: the complex starter but was only s1gn1f1-

cantly (P < 0,05) different from the total intake of the‘simple starter.

'(b) Growth rate: "

B3
~

The mean weaning'and}final'weights and the Weight‘gains‘of pigs on,

the various treatments are shown in Table 12. B

LI S

”'ieraﬁth rate of pigs not'creep fed:

foferences existed in the weaning weights of the pigs which
were not creep- fed The d1fferences were only s1gn1f1cant (P < 0.05)

%%5; those allotted to the complex and semi-complex starter d1ets

"/

The fjnal we1ghts were also SIgn1f1cantly (P < 0.05) dlfferent ‘the
.Hp:gs;fed ‘& ther the sem}-complex or complex starter being s1gn1f1cantly
j;(P £ 0.05) greater in welght than those fed the Slmple starter. The
_slargest and smallest first week we1ght ga1ns were obta1ned by pigs fed
’Tthe complex and s1mple starter d1ets respect1vely - The d1fferences
;"between these two were s1gn1f1capt (P < 0, 05) we1ght galns in the

| second and third weeks were greaUESt for pigs fed the complex starter
\and were only s1gn1f1cantly (P < 0, 05).greater than the we1ght~ga1ns of
lp]gs fed a s1mple starter dlet The hlghest fourth week we1ght gain. L
was obtained for p1gs fedhaJsgm -complex starter th1s was however only
'.s1gn1f1cantly (P < 0, 05) better than the we1ght ga1n of plgs given the

simple starter ' The best total welght galn was by pigs fed the complex
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starter but th1s was only s1gnmihcant1y (P < < 0. 05) better than that of

pigs fed the simple starter

2. Growth rate of pigs given a simple creep feedi

The'weaning weights were not significantly (P < 0. 05) different

but the final weights were s1gn1f1cant]y (p <0. 05) d1fferent with p1gs

- fed the complex starter hav1ng the. heav1est final we1ght ~ In the first,

second and third weeks the highest and ]owest weight gains were by pigs
given the complex and s1mp1e starters respect1ve1y : The weight ga1ns '
were SIgn1f1cant1y (P 0 05) better for the p1gs fed a complex starter

than for those fed the s1mp1e or sem1-comp1ex starter diets. Fourth

j- week‘we1ght gains were hIghest w1th pigs fed thevsemi-comp1ex starter

- but were not significantly (P.< 0.05) better than the weight gains of

“'

those fed the simpleror-a semi-complex starter Tota] weight'gains

were s1gn1f1cant1y greater for pigs fed the comp]ex starter as compared

to those fed the simple or sem]-complex starter The we1ght gain of

p1gs fed: the semi- comp]ex starter was greater than that of - p1gs fed the

&

s1mp1e starter, but the d1fferences .were not s1gn1f1cant (P < 0.05).

S 3. Growth'rate'Of_pigs given a semi-comp]ex.oreeo feed:

/ There were no s1gn1f1cant dlfferences in the wean1ng we1ghts

-of the pigs a551gned to the 3 post-wean1ng treatments Flna] welghts

. were s1gn1f1cant1y (P < 0 .05) greater when pigs, were fed a comp]ex

.starter as compared with those-fed the s1mp1e starter In the first -

2 weeks the 11vewe1ght gains were s1gn1f1cantly (P < 0.05) greater for f[?

‘-p1gs fed the comp]ex starter than for those fed e1ther the seml-complex

~‘or simp]e starter Th1rd week welght-galns were h1ghest for»plgs given



the complex starter but was only s1gn1f1cant]y (P < 0.05) better than
vthe we1ght gain of p}gs fed the s1mp1e starter diet. Uelght galns in
- the fburth week were h1ghest for p1gs fed the seml-complex starter but
the d1fferences between\theft:;ee‘treatments were " pot s1én1f1cant '
‘Total we1ght ga1n was lowes en pigs were fed a s1mplé/starter and
e sh1ghest for o1gs fed the comp]ex starter the difference between the
\\\two bexng 51gn1f1cant (P <0. 05) o _ T

'\

4, Growth rate of pigs glven a complex creep feed:

| Ipere were no s1gn1f§cant (P.< 0.05) d1fferences in the weaning
’ weightsﬁ kigal we1ghts were greatest for pigs glven the comp]ex starter
.but this was on]y s1gn1f1cant1y (P < 0 05) better than the final welght
of’ p1gs fed the s1mp1e starter we1ght ga1ns recorded 1n?the flrst week -
were greatestand 1owest for plgS fed the complex and SImple starter N
..dlets respect1ve]y The d1fferences between the we1ght ga1ns for pigs:
flfed the’ s1mp1e and complex starters were s1gn1f1cant (P < 0, 05) In
n‘f;f the/second and th1rd weeks we1ght gains of plgs fed the complex and
| sem1 comp]ex starter d1ets were not s1gn1f1cant]y (P <0 OS)f%Ifferent
D1fferences in - these we1ght gains were s1gn1f1cant]y (P < Oﬁas) d1fferent
from that for p1gs fed a s1mp1e starter Weight ga1ns in the fourth
week were not s1gn1f1cant1y different but were highest for pigs fed the
”complex starter d1et Iota] we1ght gain was highest for plgs g1ven the
'-compﬁex starter but was on]y s1gn1f1cant]y (P.< 0. 05) d1fferent ‘from

- that of pigs fed the s1mp1e starter

i

Q(C);*Wéight gainjer.feed ratio: . - ..o
The differences in the gain per kg feed ratios are shown in Table 13.

i
~
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TABLE 13: CREEP STARTER RELATIONSHIP -- GAIN PCR FEED RATIOS) +2:- -

COMPARISON OF PIGLET PERFORMANCE ON STARTEK DICTS WITHIN EACH PRE-WCANING TREATMENT

L.W1muxnmwww@,*1oonan=n“ No Creep - | Simple Creep — Semi-complex n«wwv@ - .Complex nmmnn
“_vmmmwtmwaAao +1mm”ao=n“ Simple Semi - | Complex Simple | mma*r. Complex = Simple Semi e, noan_mxm Simple Somi - | .om;ndmx
. - .noau_mx . mww Complex W . : - noaudmx, o Complex .
© Meek o . -0.15% . o023 /051 0.2 0,08 pﬁmuc, 0.012  0,13% - .33 0.1 0.27%  0.46d
 Week 2 0.71% 074 078 072 | 0.70° 0,748 0.6 0.4® 075 0.65  0.73% 0,75
Week 3- ,@_Niw Toet 070" Con® 06 066 0700 0.72% .. 068 . 0.69°  0.67° 0.642
Week 4 0,52 052 0,56 0.60°  0.59% 0,52 0.58 0.5 0.5 0.67*  0.64> 02
OVERALL -A,w,v,¢n..... 0.61* % 0.65° 0608 0.632  0.61* _ 0,61 0.5  0.64° 0.64%  0.64% _ 0.64°

0.61°

2

w’

The gain per kg taed ratios in the tables are
and weight gain daty in Tables __,aan _N.

o

Each (m_Qm.*a a m:anodca: is the-mean for 9 pens or 1mu_*wmnmm.

c .

a

based on *=a+<*a=n~ feed intake and weight gainah

2

,now‘ammﬂama directly from the average feed intake
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v

In the first week a negative we1ght gain per feed rat1o was

obta1ned by pxgs fed a s1mp]e starter. The pos1t1ve ratios obtalned

by those fed the sem1-complex and comp]ex starter were SIgnlflcantIy f‘
(P <0 05) d1fferent from . the negat1ve rat1o but were not s1gn1f1cant]y
d1fferent from each other, There were no s1gn1f1cant d1fferences in

the rat1os for ‘the second th1rd and fourth ‘weeks but the ratios were
highest for those fed complex 51mpfe and sem1-comp1ex starter d1:ts
respectively. -Overall gain per feed rat1o was best for p1gs fed“the
;semI-complex but thIS was on]y 319n1f1cantly (P < 0.05) dlfferent
from that of plgs fed the 31mple starter d1et

3

2. AGain per feed ratios of.pigs“fed.a simple creep'feed:,

| D#ring the first week pigs fed the‘simple starter'diet recorded

a negative gain'per.feed ratio uhile those fed the'semi-complex'ahd

comoiex_dietsvgaye significantly (P < 0.05) better}ratdos. There: were _
‘ no"signifioant"differences ih the‘ratios}for the 2 subsequent weeks.

The h]ghEst ga1n per feed: ratIos in the second and thlrd weeks were
| obta1ned by the pigs fed the- comp]ex and simple starters respect1ve]y.

The fourth week gain per feed ratlo was best for the pigs fed the simple
‘;starter but this was on]y 51gn1f1cant]y (P < 0. 05) better thjn that '
‘for‘pigs fed the tomplex starter diet, There were no s1gn1f1cant _

(P < 0 05) d1fferences 1n the overal] rat1os ‘but the best ratlo was |

" obtained by p1gs fed the s1mp]e d1et - f N g O
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Gain per feed ratios of pigs fed a semi-complex creep

feed:

For the first week, the gain per feed rat1o was best for p1gs

fed the complex starter diet but the d1fferences between the ratios for

the 3 treatments were not significant (P < 0. 05) ‘Second week gain per

feed ratios also favoured pigs fed the. compTex starter but was onTy

”

”if 51gn1f1cant1y (P < 0.05) better than the gain per feed rat1o for pigs

- fed the simple starter Thlrd week rat1os were not s1gn1f1cant1y (P < 0.05)

- different but were highest w1th plgs fed the sem1~COmpTex starter Fourth

. week ratios were best for p1gs fed the sem1 compTex starter but was onTy

sxgn1f1cant1y (P < 0.05) d1fferent from that for p195 fed the complex

starter dlet

The averaTT ga1n per feed rat1o was s1gn1f1cant1y'[P < 0.05)

{ &

| h1gher in pwgs fed the sem1-comp1ex ‘and complex starters than 1n p1gs

'3,5“_ ‘."vzp..

fed the s1mpTe starter f-i g S SN '

S ' 4‘

by . .v - ’ .

,Gain'per feed.ratios;of»pTQSﬂfed a tompTeXfcreep,feed:

o’ ) 5
a

Durlng the f1rst and, second weeks the best rat1os were ob-

tained w1th the compTex starter but they were OnTy s1gn1f1cant]y

(P <-0,05) better than the rat1os fon;p1gs fed a 51mp1e starter diet.

_ H1ghest third affd fourth week ga1n per feed rat1os were obtained by p1gs

§ .
fed the s1mple starter d1et These were however not s1gn1f1cant1y R

(P < 0. 05) dlfferent from those for p1gs fed the semi - compTex or the

comp]ex starter diets, OveraTT ga1n per feed rat1os were not d1fferent H'?‘

numerlcaTTy and thus there were no s1gn1f1cant d1fferences between these.

The resu]ts presented above have shown that there is an 1mprovement )

- in feed 1ntake and growth ‘rate w1th increase in diet compTex1ty espec1a11y

o -

Lo
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in the first couple of weeks post-weaming. A complex diet also reduces
the extent of the groﬁth check at weaning, It may thus be'of importance

in baby‘pig nutritiog.

™~

: SECTION Iy%Q#Effegts of the four pre-wean1ng treatments on -feed intake

Ay %

, ‘ggidyyand}plglet performance for each of the three starter diets

~ There were 72 pigs -on each post-weaning treatment- this eonsisted'
" of 18 pigs from each of the four pre-wean1ng treatments described pre-

. ¥
‘v10us]y . N : g ) ﬁ%&

(a) Effects of the 4 pre-weaning treatments on intake and perfor-

" mance on a simple starter:

1. Feed intake: o .‘//

) Table l4fshows the intake of the s1mp1e starter for the 4
' ) weeii of thehexeermment - The 1ntake of the s1mp1e starter diet was not
, s1gn1f1cant1y (P <.@. 05) 1nfluenced by the pre-wean1ng treatments on .
any of the 4 weeks of feeding. The total.post-wean1ng feed 1ntake was
also not s1gn1f1cantly (P < 0. 05) affected by the pre-wean1ng treat- ,;
ment, Though no significant (P < 0. 05) d1fferences were observed the
}results 1nd1cate that feed1ng a s1mp1e starter to pigs given a s1m11ar

b'd1et as a igeep feed may not facilitate optimum feed intake’

2. Growth rate: - - .
* The h1ghest 7-week welght was obta1ned by p1gs thCh had notf
vbeen creep fed (Table 14) but these pigs a]so had the h1ghest wean1nq

~weight, There were no SIgn1f1cant (P < 0.05). d1fferences in the total



' Source of Data:’ Tables 11, 12 and 13.
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TABLE 14: CREEP-STARTER RELATIONSHIP - EFFECTS OF FOUR PRE -WEANING
TREATMENTS ON FEED INTAKE AND PERFORMANCE OF -
) : PIGS FED A SIMPLE STARTER'
Pre-weaning No - Simple Semiicomplex  Complex
Treatment: . Creep - Creep Creep " o Creep
A. Feed Intake (kg)
© Week 1 138 1260 173 1.57
' U Week 2 7 a2 5.05 4.52
~ Week 3 7.95 7.23 8.32" 6.87
 Week 4 LREIS (ST R 11.39
TotaL ‘2522 2.8 2619 " 24.35
B. - Growth Rate (kg) | B | B
Negring Weight 5.28 4.98  5.1§ '5.19
Final Weight 12,91 11,91 12.89. 12,67
_ . Weekly Neight\Ghint . | R N S o
| Week 1 __. 006 - 0.01 0.08 - ‘0.2 ‘.'\\S |
) . PR | Y
Week 2 1.63  1.48 1.64. 1.38 ’
Week 3 2.8 289 .2.89 2.31
0 Meek 4% 3.18% 3997, ¢ 3943 g b
" “TOTAL WEIGHT.GAIN '§§ 7.63 6.97  7.75 7.48
| C. Gain ‘Per Feed Ratios '- g _ | _ S '
Week 1 0.15 0.2y 0.01 o
Week 2 0.71  0.72 0.63 0.65
Week 3, F0m on 0.70 0.69
Week 4 0.56  0.60 0’58 0.67'
 OVERALL. 0.61 - 0,63 060 . 0.6
- - - :
6
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weight gain, There was a tendency for plgs glven the sell-couplex creepzv

feed to galn the most in the second and thlrd ieeks and fOr the total

period. In the f1na] week, p1gs fed the coup]ex d]Etﬁ?S creep had the m“‘

1 (‘

in compar1son to p1gs fed a simp]e creep feed The better‘uelght ga1n

of p1gs fed the comp]ex creep 1n the final week IS a ref]ectlon of'the

better feed 1ntake and ga1n per, feed rat1o recorded durlng th1s perlod

3. Gain per fegg;ratio: B S

ﬁm;””' There was - a tendency f0r the more complex creepadlets to gIve

better rat1os in the f1rst week but the d1fferences uere not’ 51gn1f1cant

(P < 0.05) dur1ng any of the 4 weeks or in the overall perlod “In fact;

1t was only in the f1rst week that there was a substantIal dlfference :

in the gain per feed’ rat1os _ | o
The resu]ts suggest that to obtaln a h1gher 1n1t1a] HE]ght

gains on a simple starter a sem1-complex or a comp]ex creep feed cou]d

be. of some 1mportance A
_ - \s'
(b) Effects of theg_‘pre-ueanlng treatments on feed lntake Qﬂd‘
¢ . TN
performancé‘on a sem1-complex starterﬂ

1. vFeed‘intake:

There were no @lgn1f1cant (P < 0,05) dlfferences in the ueekly
“and tota] intake of the sem1-complex starter by the pigs on the 4 pre-.

- weanlng treatments (Tab]e 15) However, in the fbur weeks of the exper-

iment pigs not creep fed tended to eat more of the senl-couplex starter

than the other. groups of‘plgs [ThEIF tota] feed>1ntake was thus the
o . :

. '
!

h1ghest welght ga1ns but the d1fference was s19n1f1cant (P Y ¢ 05) on1y >

A
e L

o



TABLE 15: CREEP-STARTER RELATIONSHIP :‘EFFECTS OF FOUR PRE- WEANING

TREATMENTS ON FEED INTAKE AND PERFORMAqCE
OF PIGS FED A SEMI-COMPLEX STARTER

64

‘ P“re-weani»ng No Simple Semi -co'mlp1ex Complex |

‘Treatment: Creep C‘re'ep Creep zg;r?ep
A.  Feed Intake (kg)

7 Week 17 1.72 - 1.61 1.66 1.71
L7 Week 2 5.43 ' 4.57 4.86 4,98
O ek 3 9.29 811 ' 8.69 8.46

| Week 4 1218 1093 11.99 11.83
TOTAL | 28.62 25,22 . 27.20 26,98
f‘B *Growth Rate (kg) . :
| NeanIng Ne1ght - 5.52 14,99 5,23 5.10
F1na] we1ght | S48 1267 13.86 13.62
Neek]y We1ght Gam o S .

. week 1 *“j f?" .28 0.23 0.18 0.26
ook 2 2,03 159 1.5 RN
week'3“_ a f 3.270 260 312 2.83

S Meek 4?;3,."A s 37 349 366

TOTAL WEIGHT GAIN T 9,29 “Hf ;7-58 8.64 852
‘C-', Gain, Per Feed“Ratm(\) 13 ‘, ,

ek L AR Y S 0.08. . 0.13 0.27

ek 2. oo o0 .74 0.73

" eek 3 0.0 067 072 - 0.67

R Heek 4 - S ooe 0.5 0.5 o064

OVERALL ‘ Caes 061 064 068

- Source of -data: -

Table 11,

2and 13




higﬁesttTvThe weekTy'and total feed intake of pigs inen a. simple'creep
feed was the ToweSt The feed intake of p1gs g1ven the semi - complex or

complex diets as creep feed was. slightly Tower than those not creep fed

but was higher than those g1ven a s1mpTe creep

PO

2. Growth rate:

Even though d1fferences ex1sted in the wean1ng and final we1ghts

\J
1

of the p1gs from the 4 pre-wean1ng treatments these d1fferences were
vnoé s1gn1f1cant (P < 0 05) " There were d1fferences in the weekly and
‘ tota] we1ght gains of these groups of p1gs but these’ d1fferences were

-aTso not significant (P < 0 05) The h1ghest weekly and- total weight

‘;~ga1n was obtained by p1gs wh1ch had not been given any creep feed. The

| weekTy and totaT we1ght ga1n of p1gs fed the semi- compTex and compTex_
diets as creep were qu1te s1m1ﬁar and were higher than ‘the we1ght ga1n

-of p1gs wh1ch rece1ved a s1mpTe creep feed

S
oA

3. -Gain per’feed ratio:" @

' The weekTy gain per feed rat1o data (TabTe 15) shows that the

. best gain per feed rat1o for the overall period was obta1ned by pigs thCh

had not been creep fed The differences between these and the other 3
'treatments were not s1gn1f1cant (P < 0 05) however . In the f1rst week

. the best rat1o was obtalned with p1gs which had been ‘given ‘the comp]ex'

diet as a. Ccreep feed; th1s was not s1gn1f1cant1y (P < 0 .05) d1fferent

from the rat1os for the other 3 treatments* There were no s1gn1f1cant

'T‘d1fferences in the rat1os for the second and third weeks but they were

- h1ghest for p1gs fed sem1-comp1ex or not creep- fed and those fed the:

sem1-compTex creep feed respect%yely ‘In the fourth?week the best gain



per feed rat1}, A" aga1n obtained with pigs given the complex diet as
creep feed. The} itio 1n this instance was not significantly (P < 0.05)
greater than those of the pigs on the other 3 treatments The Towest
_gain per feed ratio was obtained by pigs which received a simple creep
feed. The results have shown that there is a trend towards reduction

in feed intake and piglet performance when the simp]eldiet is used as

a creep feed,

(¢) Effects of the 4 pre-weaning treatments on feed intake and

p*rfonnance on a complex starter-

£

-1, }Feed intake:

There were no s1gn1f1cant (P < 0. 05) dlfferences in the week]y

~and tota] feed 1ntake of the comp]ex starter by the pigs on the 4 pre-
weaning treatments (Tab]e 16) In the f1rst week pigs which had been

“given a s1mp1e creep ate the most - 1nd1cat1ng that when a simple creep

“is used a comp]ex starter may be the best feed to ensure adequate :

. )
starter intake 1n1t1a11y Feed lntake in the second week was h1ghest

~v1n pigs wh1ch were not creep fed. . In the ‘third and fourth weeks however

pigs given a semi-complex creep feed showed the h1ghest feed intake.
The total intake of the comp]ex starter was hIghest in pigs which were

fed the semi-complex creep

-

2. Growth rate: o -

{ .

Even though d1fferences ex1sted in the weaning and f1nal we1ghts
.»of the pigs on the 4 pre-weanlng treatment (Table 16) these d1fferences
were not s1gn1f1cant (P < 0.05), -Differences were also observed 1n the

‘~week1y and total weight galn of these 4 groups of p1gs but these

66

iL.
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- TABLE 16: CREEP-STARTER RELATIONSHIP - EFFECTS OF #JUR PRE-WEANING
TREATMENTS ON FEED INTAKE AND PERFORMANCE
OF PIGS FED A COMPLEX STARTER )
Pr;a-weam‘ng _ ROk - No Simp]e-’ Semi~complex Complex
Treatment: Creep Creep Creep Creep
A. Feed Intake (kg) |
Week 1 2,32 2.40 2Q12 2,25
Week 2 . 6.03  5.87 6.01 5.55
 Week 3 9.62 9.55 1017 9.30
Week 4 12.27 12,28 1320 12.43
TOTAL " 30.24 3010 3.0 29,53
B Growth Rate (kg) | | |
' Weaning Weight: 5.08 1,4.88Q 5.12 4.95
Final Weight 14.79  14.13 14.61 14,32
 Wéekly Weight Gain: - ‘
CWeek 1 0.65  0.77 0.48 0.0
Week 2 2.8 2.1 2.24 2.03
Week 3 C 33 3.8 3.43 3.01
Week 4 340 3.4 u 3.33 3.73
TOTAL HEIGHT'GAIﬁi 9.71  9.25 9,48 9.37
C.  Gain Per Feed Ratio_ ' '
Week 1 . 0.5 0.69 0.33 0,46
Week 2 0.75 074 0.75 0.75
Week 3 0,70 0.66 0.68 0.64
Week 4* 0560 522 0.512 0.62
OVERALL 0.64 " 0.61 0:%1' 0.64
Source of data: Table 11, 12 and 13, ,.‘,:%“ |
) ) s
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differences were also not significant (P < 0.05). The highest first .
| week weight gain was by the pigs which aleo ate the most of the complex
starter namely pigs given the simpie Ccreep feed. weight gain in the
second week was highest in the pigs which were not Creep fed and the
lowest ga1n was by pigs which received the complex d1et as a creep feed
P1gs given the seml-complex creep feed had the best th1rd week we1ght
galn' The fourth week and total weight gain was however obta1ned by
pigsdnh1ch had not been fed any creep feed._ Pigs given complex and

semi-complex creep feeds were intermediate while those given the Simp]e

Creep recorded the lowest fourth week and total weight gain,

3. Gain per feed ‘ratios:

The gain per feed ratios were generally not/i}gnff{;antly (P < 0.05)

d1fferent for the 4 treatments. However, the fourth week weight gains

| for pigs which had a complex diet as creep were. significantly (P < 0.05)
better ‘than those of pigs whlch were fed s1mp1e and sem1-comp1ex creep -
d1ets It was however s1m1]ar to that of the. p1qs which were not creep‘
fEd' ‘ | . | W ..

This study of creep-starter relationships‘has shown that a simple
creep may lead to a sllght]y Tower but not s1gn1f1cant]y (P<0.25) 1ower
post-weaning perfonnance There was a genera] trend toward an increase in
feed intake and performance with an 1ncrease in diet comp]ex1ty Pigs

w

which had not been Creep fed ate morevof the complex than the semi-com--
plex and simple starter diets, Pige khich had simple, semi-como]ex or
complex Creep feed also ate more of the comp]ex than the semi - comp]ex
and SImp]e starter d1ets Ne1ght gains- and gain per feed ratio data
shown here also p01nt-to e “essentra]ity"fof feeding a complex starter

~ . Y o
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for optimum post-weaning performance regardless of the pre-weaning .

“treatment.

DIGESTIBILITY~STUDIES‘ v

.

‘The mean nitrogen and energy digestibilities of the -three diets
are shown in Tab]e 17. |

There were highly Significant (P < 0.01) differences in the energy
digestibi]ities of,the three diets, the complex diet gave a significantly
“better digestibility than either the semi-somplex or simple diet V There
was no Significant difference between the simple and semi-complex w1th 5
regard to energy digestibility The mean nitrogen digestion co-effiCient
was highest with the complex diet but was on]y Significantly (P < 0 05) \
better than the simple diet. The values obtained were similar to values
“in the literature (Sewell and‘Nest; 1965; Bayley‘and'Carlson, 1970). |
McCarthy“gt;al, (]973),in baby pig digestibiiity’studies observed energy
and nitrOgen digestibilities of a semi-comp]ex diet to be 86.3% and 86.0%,
respectively. The relatively higher digestibility of the complex diet '
suggests that more of the nutrients would be availab]e fof\the formation
. of body tissues This could exp]ain the higher growth rate and gain per
feed ratio of pigs fed this diet The results of these studies agree * o
' w1th'the,suggestion of Catron et al (1957)'that the protein in milk
kproducts is more readily digested by baby pigs than that in soybean
meal Feeding baby pigs diets~which are highly digestible is thus an
important factor in the achievement of better per%ormance;

MILK YIELD AND ITS POSSIBLE‘EFFECTS ON CREEP FEED INTAKE:

' The data on estimated milk yield compOSition and nutrient intake

.:,z.’-.n
G

of piglets are presented in Table 18. Milk yleid increased from the second -

FI
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NITROGEN AND- ENERGY DIGESTIBILITY_DATA] (%)

Complex

‘Diet: Simple - - Semi-complex

% Digestible “86.0° | 86.52 T 93P
energy ** ' ' S ’ o

% Digestible 8712 . g5  90.5°

~ nitrogen *




S 7.
' TABLE 18: MILK PRODUCTION, COMPOSITION AND INTAKE OF NUTRIENTSY
Day of lactation- . o - 10 ' 20
, Medn milk yield (kq) S 5, 6.5
v 'tr.
- - i ) L ) Lo e
Range. (kg) S 3.2 6.7 4.7 9.1
A S Com ) . :
% Dry matter (DM) o - 19.4 . 186
% Crude pro;e1n (N x 6 38) ,;“ ‘ 5.8 6.2
‘Gross energy (Mca]/kg) , E 6.0 | ﬂ6.04
. Total DM (g}~ L w00 1100
"Mean ndmbef’of piglets/Sow ," S, f.7.é - v 7;7‘
© o Milk DM intake/pig (9) - q95 142.9
M11k gross energy. 1qxake/p1g (kca]) ’ L7131, ' - 858.6
yngr S . o
M11k d1gest1b1e energy 1ntake/p1g (kCa1)2 749 .9 .. . 832.8 .
Crude prote1n 1ntake/p1g (g) o o '3é:7 ' ‘-353‘9
/}B1gest1bTe crude prote1n 1ntake/p1g (g) ; 37.9 5 a _ “56.9
o = T ~7f1" S |
.].:Mean»foer?SOWSf“ ) ‘Evf‘_-_fl. - 'jifQ-. IR _
252‘ Based on a d:gest1b]e energy coeff1c1ent -of 97% for mw]k e "7}5
- v (Lucas and Lodge, r1961) o R SN ,;‘ '
SRR MO ’ ’ C
3 'Based on a d1gest1b1e crude prote1n coeff1c1ent of 98% for m1]k
(Lucas and Lodge 196]) o -
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to the third week of Tactation Percentage prote1n also

creased but
percentage dry matter decreased dur1ng thls perlod Total dry natter and't'
pro;e1n‘both'1ncreased however, owingpto the higher mi Tk yield in the
third week. The milk production determined in this experiment was 1n

: general agreement with those reported- in the Tldgtature Va]ues ranglng '
from 4.032 to 10. 188 kg ‘have been reported by several workers (Barber

et al,, 1955, Sa]mon Legagneur 1956; and Mahan et al., 1971). -More
recently{ Lew1s and Speer (1973) determ1ned da1ly mITk y1e1ds rangrhg

~ from 6:18 to 7.47 kg for day 20 of lactati n. - | o L

Lucas and Lodge (1961) have .calculdte thqiga1ly d1gest1b]e energy

-
1

[ "and protein requirements. of suck11ng Pigs. They suggested values ranglng

' from 365 kcal for 1 wegk o]d p1gs to 2500 kca] for 8 week on p1gs
They 1nd1cated that there was no need to g1ve creep feed until plgS were
3 weeks o]d "-The energy intakes recorded in th1s experlment were lower

than the values reported«by these workers They seem to have been suf-

A a

R v

f1c1ent for normal growth and the Tow 1ntake of the var10us creep rations .. )

: my have been due to th1s apparent]y adequate dutr1ent 1ntake When
m11k yleld is adequate the prote1n intake: of the p1gs from the m1]k 1s’
_ suff1c1ent for p1gs unt1l they are 4 weeks‘of,age_(tucas:and:Lodge,

. The calculated dlgestrble proteln 1ntake per p1g of 50 9 g for
kthe 20th day of ]actat1on is s1m11ar to the 53 g determ1ned by Lucas"
| and Lodge (1961) There were 1nd1cat1ons that the p1g]ets 'got enough
nutrlents from the m1]k and the Tow creep 1ntake ]ed to the absence of -
s1gn1f1cant dIfferences in, the 21 day welght gains of the plgS on the

C st . . S . -
. . . . B

var1ous treatments
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GENERAL nlscussron‘
A N . - . .
From January to. September 1973 comparatlve feeding trlals were

,kconducted in the Sw1ne Sect1on Edmonton Research Station, of the Depart-

dument of An1ma1 Sc1ence Un1vers1ty of Alberta, Edmonton . The results -

of these trials have been-reported above These trials showed that

. k

h-, st11] on a 5 6 week wean1ng program .2 study of th1s nature‘wﬁll there- 7.;w

YT,
.
N

there is a h1ghér creep feed lntake wﬁen comp]ex diets are fea to suck—

ling pigs. It seems the higher. feed intake was due to the added sucrose

. and DSM Feed intake was genera]]y Tow however eonsequently there

were no SIgn1f1cant (P < 0 05) differences .in the,perfonmances of the
pigs fed the 3 pre-wean1ng diets. Plgs wh1ch were not creep fed had - -

a h1gher 21 day we1ght gain, Th1s suggests that the period of creep

‘ feed1ng was not of suff1c1ent durat1on to cause sxgn1f1cant d1fferences

in p1glet performance The fact that milk product1on reaches a peak

between the thlrd and fourth week of 1actatlon supports the view that .
N )

the p1g]ets may have been getting" enough nutr1ents from the milk for

max1mum growth and deve]opment Perhaps resu]ts would be dxfferent 1f -

~

p1gs were weaned ]ater than 21 days of age and 11tters were larger

?

ATberta data (Kirk, 1972) has 1nd1cated that most swine producers are

fore be of some re]evance In the COurse of th1s experiment”the mzlk

y1e1d and compos1t1on of 9 of the 36 sows- used were est1mated the‘LvQ

average 10 and 20-day 1actat1on y1e1ds were 5.2 and 6.5 ka respectlvely o .

These values and the dry matter values of 19 4 and 18, 6 % respect1vely
were s$m11ar to those reported in the llterature (Mahan et a]., ]971)

The mean va]ues thus suggest that the p1g]ets were gettlng amouhts of ’

a m11k s1m11ar to what has been observed e]sewhere

v Post-wean1ng feed 1ntake and performances were higher when pIgs
. R " () o _ :

Yol
¥
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wereafed the complex diets, The significantly (P < 0.05) h1gher diges-

‘tibility of the complex d1ets may have” been respons1b1e for the 1mprove- ‘

ment in performance The exper]ment showed that use of a comp]ex starter
as compared to.a s1mp1e or sem1-comp1ex one can 1ead to a reduct1on in
the length of the "growth check" per1od at weaning, It wou]d seem that
this is probably the most 1mportant use of a comp]ex starter By 11m1-
t1no the use of a comp]ex starter to a short period 1mmed1ate1y after

wean1ng 1t might be poss1b1e to” reduce or e11m1nate such prob]ems as:

(1) . e higher 1nc1dence of scours owing probab]y to overeat1ng and

A
(2) the tendency for the comp]ex starter to form

g
X

a ﬁard'massfl ffhe feeders and (3) feed’ costs The pr1ce of a pound

_of feed ranged from 8 to 11 and 25 cents for the s1mp1e semi comp]ex

and complex starters, respect1ve1y -The comp]ex d1e$ was thus very expen-.'

_51ve and - the 1mpr6vement 1n\performance obta1ned may not Justify 1ts use

XS

However Catroh et gl,, (1957) has reported that enZyme deve]opment 1n

p191ets was comp]ete at about 5 weeks of age, It 1s thus poss1b1e to |

‘change ‘to s1mp1e d1ets and st111 get good performance after the p1gs are

-3

N

5 weeks of age

There were no s1gn1f1cant (P < 0 05) d1fferences 1n var1ous creep-

w

starter 1nteract1ons studwed It cou]d thus be postu]ated that such

‘ 1nteract1ons do not ex1st or are un1mportant Anérend was however ob- -

served w1th some of these creep starter ne]at1onsh1ps There was a -

: relat1vely lower 1ntake of the s1mp1e creep feed th1s was fo]]owed by -

a: low 1ntake of the same s1mple dlet when 1t was offered as a starter

post-wean1ng There was consequent]y a reduct1oﬁ 1n p1glet performance

but th1s was not s1gn1f1cantly (P < 0 05) d1fferent from the other

‘creep-starter 1nteract1ons even though the p1g]ets on these treatments

showed better perfonnance The resu]ts 1nd1cated a trend towards an. v



improvement in the immediate post-weaning performance when the simple

75

creep diet was rep]aced by. the semi complex or complex diet at weaning.

D1fferences were aga1h\got\51gn1f1cant (P <0.05)

The resu]ts of th1s exper1ment have shown that feed1ng diets of -

actions.

vary1ng complexnty gave no s1gn1f1cant (P < 0.05) creep-starter 1nter-'



GENERAL SUMMARY .

A

It is genera]ly agreed that a creep feed should be pa]atab]e and

.. contain prote1ns of high blo]og1ca] va]ue Starter d1ets have generally r
“franged frqm slmple wheat SBM diet to a semI-complex or a comp]ex diet.

s m.'Ev1dence of .the 1nfluence of creep.feed compos1t1onvon starter intake-

;hfther scanty., - .7 } ‘ %, |

',¥omplex creep feed leads to a.
: sem1-comp1ex creep feed Intake ' '
is. however not of suff1c1ent magn1tude to 1nfluence perfonmance ‘when

the creep feed is offered from 10 to 21 days of age. M11k product1on :

&

dafa determ1ned 1n t&e coﬂ@se of th1s experlment 1nd1cated that the
A Kﬁ)‘
p1g]ets were getting enough nutrIents from the m1]k Fol]owlng wean1ng

best feed intake and perfonmance was obta1ned by p1gs g1ven the comp]ex N

, starter diet. Th1s=effect cou]d be due. to the h1gher n1trogen and
N E »114, AR

ﬁn\' S ~en?‘rgy dIgest1b1]1ty of the compiex starter Feed .intake and perfonmance
§@.. E ” »

were lower when pigs were gIven a simple starter diet. However the

5
s

. 11m1tat1ons of the complex starter diet namely wastage scours and re]a-
4

- t1ve1y hlgher cost seems’ to 1nd1cate that 1ts use be. restr1cted to d .
- hf~flf“a shorter per1od Resort1ng to a SEqucomp]ex starter d1et may also

,fbe of much benefit. -

- ™
T . a

No s1gn1f1cant (Pv; 0.05) differences werepobserved of‘creep feed |

: effects on post-wean1ng performance u51ng varlous creep -starter. interac--

eh.tlons There was. however a trend A S1nple creep diet led to a, lower
1mmed1ate post-wean1ng feed 1ntake and performance whenla s1m11ar dlét
‘was offered as a starter The sem1-comp]ex and como]ex creep feeds

’

iipromoted sl1ght1y better feed 1ntake and performance Generally however.l

a R



not creep fed was sim

77
. "' { i

_d1fferences between the var1ous creep-starter coupar1sons uere not signi--

ficant (P <0 05) TEE post-wean1ng performance of p]glets which wert
ar to that of those rece1v1ng the var1ous creep:

diets. However regardless of the creep feed treatnent the best per-

. formance was obta1ned with the complex starter diet..

The problems assoc1ated w1th feedlng a complex diet as opposed ‘to
a senn complex or a SImﬁie d1et have been d1scussed One of these is

the quest1on of economics. This may severe]y limit the use of the

'complex starter and suggestlons aimed at so]v1no this proolem have been

/
ment1oned
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APPENDIX TABLE 1: SOURCE OF VARIATION AND MEANS SQUARES FOR MEAN POST.WEANING FEED INTAKE

. o
: ) . Means Square
Source of Variation df - ‘Weekl . Week 2 " Week 3 Week 4 Total
, —_— —— : — -
. F . 3 0,05 1.56 - / 5.22 5,09 28,99
, wE L 2 130 . 4w 11.37 16.76. 100,58
o . . . Fokk : kK . Skkk T o kkk *kk
T . 2 6.08 . 14,67 - ..38.57 23,28 294,82 -
| T . 6 . 028 057 107 1.16 , 6.62
Error (TL/F)? T s g0 08 1.3 - 2,95 13.31
t litters; F Smﬁ-zmmizn data.on: uxm-zmmizo omﬁm. T-= vom?zmm:,:m ?mmgmsﬁm . *
. - 5 .
2 “Error df of 55 'is the Eimxmsnm_ vmﬁzmma 64 m:a 9. the- ;nﬁm?umdzm the total :cacm.. of mmiamﬁma .
missing amwm . . ,
7 ) - -
., _ ~ - » v. d&” - . )

’



APPENDIX TABLE 2:

SOURCE OF VARIATION AND

MEANS SQUARES FOR MEAN POST-WEANTNG WEIGHT GAIN

Source of Yarjation

- Week 1

Means mncmxm

Week 3

Week 4 -

”

Error (TL/F)?

el
e,"

0,095
omew

5,938k

0.114
0.116

2.877

3.187
7.055%%x

0.180-

0.246

3.214

).480°

1,336
0.287
0.504

Titters; F =

quoq df o« 55 *m the di
~wissing omem.

post-weaning amﬂm on uﬁm-zmmzizu vmm*m H

uomn-zmmz*zm nxmmnamznm.

mﬁmxmunm vmazmmu mo m:u 9 the latter om*za n:m nona~ :caam« om om¢¢;unma

,_Nﬂ.mum***L
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APPENDIX TABLE'3: SOURCE OF VARIATIONYAND ME

3

-

\;mwmoc>xmm,man :m>zAvomﬂ-zm>szm WEIGHT GAIN PER KG FEED RATIOS

’

: ‘ v y .zmmzm mncmwm
Source of Variation df Week 1. zmmx.m ek w ) _rmmx.A .o<msqu
. A e . ,

- F 3 - 0.08 ’ o.ooa4“a | o.mmw , ~ 0,037 o,ogm_

ﬁ\m_ : 32 u.o.ad 0,036 ”_ 0.02), - | 0.023 0,008
T 2 2,997 © 0,000 0,007  0.035ww 0 pow w\\
TF 6 0,223 0,009 | ~0.005 0.002
55 70,122 0,008 0.004 6,007

e ,mxxox‘Aﬁr\m¢N

P

L = g&ﬁumxm. Fa nomﬂ.zmm34=@ data on pre-weaning basfs; T = post-weaning dwmmﬂamaﬁm

m1101 df of 55 ém the d
missing data,

=S

*wmmxmsnm cmﬁzmma 64--and o ﬁ:m latter befng the ﬁonm“ :caams of mmﬁ*amdoa

R



