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ABSTRLCT }‘

L.Two experlments were conducted to study the effects of d1et

\

.comp051tion and restriction of feed 1ntake on performance
and the inc1dence and sever1gy of diarrhea (scours) in youngﬁ»” :

f*Pigs.‘fefd'

In the flrst experlment a total of 72 pigs, weaned at 3 _"

.weeks Qf age, were fed elther a 51mp1e or a semi—complex

diet at 3 levels-of feed 1ntake~ ad 11hitum, restrlcted

1ntake by tlme exposed to the feed (tlme—limlted) and -

”mjrestricted intake by weight of food fed (veight 1imited).

Diet conplexlty dld not 51gn1f1cant1y affect o o
N r v; . -

‘performance during the 1& day trial.- Restricting feed intake

'_Signiﬂicantly reduced gain (P<O 05) and gain feed ratio

.

(P<0 05).‘There were no performance differences betveen the

w2 methods of feed restriction. There was 51gn1f1cant1y more

severe diarrhea (P<0 01) when the semi complex d1et vas fed

;The velght limited method of restricting 1ntake
\ZSignificantly (P<0 05) reduced both 1nc1dence and severity

f of diarrhea. The greatest diarrhea values occurred for pigs

A

u;fed by the time~11m1ted method Diarrhea reduced galn'
b_,(P<0 05) and gain feed ratio (P<0 05) by 30 to 40%. The mean
~‘number of days required to reach 90 kg liveweight vas not

's1gn1ficantly affected by diet complexity; feeding method or

diarrhea in the post-veaning period.
In the second experimént\a\total of 128 pigs vere
weaned at either 3 or [ weeks of age, and fed a nOﬂPal

density (ND) or a hlgh den51ty (HD) diet for ] weeks. Diets

4



fed the'HD dlet.‘P'

’respectlvely. The

)‘: YT V ,
.(, . .

of dlgestlble energy (DE) consuhed per kg of plg fed the ND

:vdlet ad 11b1tum. Thns all restrlctea-fed plgs recelved the

-0
sanme dally nutrlent 1ntake, but a lower volume of feed uhen

‘

| 51gn1f1cantly greater galns were obf rved for the

for. 3—ueek

-

'“b°feed ratlo was 51gn1f1cantly hlghen
for the HD dlet (P<0 005) and restrlcted feedlng (P<0 05).

The HD dlet and ad 11b1tum feedlng resnlted 1n a h1gher

_1nc1dence and more severe scourlng than the ND dlet and

4

'restrlcted feedlng, respectlvely..The effeég/pf weeks
)

.post—weanlng was hlghly sxgnlflcant (P<O 0 :for both

'1nc1dence and severlty of scburs, being hlghest in ueek 1
and. lowest Ln week u.
: Apparent dlgestlbllltp va1Ues for gross energy, crude

protern and ether extract were determlned each veek.}There

was no overall dlfference 1n dlgestlblllty values between 3-

and u-week-weaned plgs.'The HD dlet had a 31gn1f1cant1y

i

greater dlgestihllity for protein (P(O 05) and ether extract;

(P<0 005), but not for energy. Restrictlng feed 1ntake
\ | ’
_31gn1flcant1y'1ncreased dlgestiblllty of energy and ether

extract, but hot of protein. All dlgestlblllty values
1ncreased 51gn1f1cant1y vith week post—veanlng (P<0 005). :
The greatest 1lprovement (19%) occurred for ether e ract

digestiblllty. Plgs had 51nilar dlgestlbllity values at. the

%

“were fed elther ad{llbxtum or restrlcted to 85% of the kcals

4- Heek-weaned plgs,'the HD dlet and ad llb\tum feedlng than ,

Jveaned pigs, the ND dlet and restrlcted feedlng,aﬂ

i
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; same chronologlcal age regardless of the age at weanlng. By

\___\
week 3 there was no dlfference in,dlgestlblllty betveen ad

11b1 um and restrlcted feedlng.
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I. GENERAL INTRODUCTION
There are two~prinqipar objectives in pig production: (1i.to
suégly meat to the hnman popmlation and (2) to provide |
profit to the producer. In their efforts to achieve these

two objectives, swine producers attempt to produce a maximum

amount of lean nmeat as economlcally as possible. One of the '

many changes made in an effort to increase eff1c1ency and
.proﬁitability of swine production has been the move to the
early weaning of pigs. The potential advantages of early
weaning are: (1) improved sow productivity by shortening the
interval betveen farrowing and successful mating, (2)
reduced sow feed costs and (3) 1mproved performance of the
piglets (Aherne 1977). A frequent problem assoc1ated v1th
the‘practice of early weaning }s post-weaning diarrhea
(scours) and consequent mortality and reduction in growth
rate. Major economlc 1osses are suf fered by the swine
1ndustry every year due to death of scouring plgs. The:
potentlal improvement in performance as a result of early
veanlng, can only’be achleved if the health of the plglets

: ¢
is maintained.’

O0f the many factors suogested to cause onfbredispose
fpiglets to post—veaning scours, nutritional stress is most
frequently cited. Other important factors are environmentall
"'and soc1al stresseé:\The nutrltlonal stress at weanlng
arises primarily due to change to a solid diet ‘from a pilk

diet. For pigs weaned before 3 or 4 veeks of age thelr

digestive enzyme system is not sufficiently developed to

L

\



allow proper digestion of cereal-based solid fobd‘diets.
“(Catron etbal.f1357;:Luéas aqd Lodge 1961; Aumaitre 1972).
The incomplete digestion.of the solid diet which occﬁrsa
during the gdaétatién period in early weaned pigs has two
importaht coﬁgequences:Aj1L;phe pig is not digesting and
absorbing sufficient nutriént§-to jntain its growth and
g2) inéomélete digestion results in high le?eis of afailable
substrate for bdcterial growth in the digestive tract.
Thehin;ufficiencf of available nutfients during the
‘early paft of the enzyme adaptation period results in a
5postfweaning growth check'. This growth check has been
described by several workers (Smith and Lucas 1957; |
, Leibb;andt ét al. 1975b; okai et al. 1976; Rivera et al.

r

1978) and may last for 7 to 14 d;YS, depending'on
managerial, environmental and nutritibnal‘factors. )
The incomplete digestion may also regﬁlt,in éxplosive

growth of pathogenic bacteria, primarily E. gg;i; in the
small ihtestine. Kénworthj and Craﬁb'{1963) reported that
during éﬁourigg periods in weaned pigguweighing 4.5
kilograms; fbtal bacterial counts fﬁcreaééd significantly
and E. coli made up the ﬁajority of the intestinal flora.
Suhsequently Kéhworthy and Allen k1963).observed.a tempbrary
§ ma1absotption of fat and carbohydrates in piés veaned at 3
‘Qeeks of age, together with an inorease~in‘intgstinal’fluid
and a reduction in fecal solids;

- Thus the pig is confronted with a perifod in which his

body reserves are low due to weight loss and/¥e is

;



51multaneously challenged by hlgher than nornal populatlons

s

'of-enteropathogenlc bacterla. The plg's capa01ty to recover

body reserves and to flght off potentlal or actual dlsease

is limited by the capac1ty of .the drgestlve-enzyme system to

provide nutrients ‘available to the “animal.

" Based on thisvknouledgeiseveral nutritional factors

associated with the 1ncrdence and severlty “of post-weanlng

' dlarrhea in young pigs have been identified. These: are"dlet

complexi Y - the number and quality of energy and proteln
sources; proteln:calor1e>ratros - varying levelSLOf*proteln
and energy;Anutrient'density - digestible‘nntrients-per kg
' of diet; feed intake - overeating; and dietary fibre levels.
The benefits of high dietary fibre lerels may be
related to the ablllty of fibre to absorb fluld from the
'dlgestlve tract and reduce rate of passage, thus:preventlng
the hlghly f£luid dlarrhea‘that‘leads to dehydration, at
least until the pig has adapted to the diet (Richards and
Frazer 1961). Much recent effort;has been directed towardsA.
the use of odts in pig starters tb'lncrease fibre levels;
Properly balanced diets with up'to dd% oats have been'fed
vith no significant effeot on'visualfdlarrbea score (Rivera
et al. 1978;’ Watts. and Moser 1979 Wahlstrom et .al. 1977).
‘Arnstrong and Cline (1976, 1977) in comprehensive stndies dr
ising the llgated intestlnal loop technlque, 1ntest1nal
fistulatlon and 1ntest1na1 tltratlon, ‘demonstrated that.ZO%.

oats did reduce fluid accumulation in the inteStine over a

cornrsoybean control, but had no significant effect upon

PV



'fecal E--coli nunbers,_lntestlnal Es g’l' ug?ers or percent

' .
\.

_v1sna1 observatlon of dlarrhea.

i
L) !\

A1l other nutritional factors associated with diarrhea,

are functions of “feed and/or nutrient intake. Prior to

weanlng the plg has very llttle control over hls feed supply o

. Piglets nidrse very frequently (16 to 20 tlmes per day) and

? a

only recelve small guantltles of milk at each feedlng (35 to
u5 g per feedlng at-20 days of age). The plgletd;ould,
therefore, appear to be very susceptlble to the uncontrolled
1ntake of a ‘'dry diet. Stevens (1963) and Thomlinson (1969)
‘observed that post veanlng dlarrhea 1s freguently assoclated~

-
with erratlc post- weanlng feed 1ntake. They noted that plgs

tend not toﬂeat for a perlod of tlme follovlng weanlng and
then to'eat a large meal. During this period when the pig s
’digestive.processes are adapting to solid food, 'a large meal
may 'overloadﬁ the digestive system and result in diarrhea
and discomfort. This disconfort will cause the pig not to
eat for a period of time, then to consume another large meal .
. resultlng in another scouring e;asode. If the volume of feed
Lntake 1s an lmportant factor in post—veanlng scours, then
restrlctlng intake'should reduce-the incidence an%fseverlty

. of dlarrhea by encouraging snaller, nore frequent meals.~
.Arambawela et al.;(1975) observed a hlgher freguency of '
digestlve ‘disturbances’ 1n 3—week—ueaned plgs fed ad 11b1tum»

' than when fed restricted on a barley diet. Kruse et‘al

LS
v e ‘~.-«o.,

(1976) made the sane observatlon and recommended restricted



r'vhile npt reduCLng nutrient intake. The feeding of a high

Cy

B ) . Coa -

feeding for the flrst 2 veeks post- weaning. Danielsen et al.
(1975) recommended a 50% reductlon of feed- during the first
2 weeks post- weaning to reduce the inc1dence £ scours.
Large s1ngle meals tend to alter the normal motile.
act1v1ty of the gut (Ruckebusch and Bueno 1976° Porter d
Rolls 1971). Dlsten51on of the stomaeh and small &f%2§g§:e

/

" results in temporary stasis of the gastro—intestlnal tract

.followed by fluid accumulation and rapid peristaltlc

activity. ThlS resultst 1n an overall 1ncreased rate of

o

»passage,and reduced nutrient»di tibility. Kenuorthy and

Crabh-(1963) postulated'that ahdegree of gut-stasis and a

sufficiency of nutrients are required for prollferatlon of

- hemolytic E. ggli in the gut. Preventing the consumption of

large single meals should therefore, reduce the 1nc1dence
of scouring. Also 51nce t he feed 1ntake of adult pigs can be

reduced by feeding high energy or high nutrient den51ty

diets (Likuski et al..1961;AOwen and Rldgman 1967, 1968;

_Cole et al. 1967; Lodge'et al. 1972) lt may. also be possxble
' to reduce the intake of weaned pigs by feeding high nutrlent,.'
density diets..Thls has been shown to be true by O'Grady and

,”n‘o.wland (1’972), Campbell et-al. (1975) ‘and’ Leihbrandt-et al..

(1975ay although none. of these authors vere studying the

effect of intake on scouring. The metabollc regulatlon of

‘-feed 1ntake is: apparently suff1c1ently well developed even

TN

in 'the" early«veaaed pxg4@o result 1n a reduced feed int k‘”\“”,

SRR B

[, -

'nutrient den31ty dlet should, therefore, reduce the problems



N
“associated with the~intake or:ldrge infreguent meals;

If post—Veaning diarrhea is primarily the result of
relatively 1ardeAQuantities,of undigested feed_in the
intestine.stimnlating~bacterial'§rovth then restricting
nutrient intake should further xeduce the 11ke11hood of
'dlarrhea.;Restrlctlng ‘the -daily nutrlent intake should
" reduce scourlng by prov1d1ng less snbstrate for bacterlal

7'grovth. Indeed Palmer and Hulland (1965) found that |
restrictlng feed 1ntake reduced the counts of total and of;
hemolytic E. coli per'g'of feces in early weaned pigs.‘They

Speculated that digestive enzyme insufficiency nnd'the

A o

consequent increase in undlgested feed in the 1ntest1nd1
tract were llkely responsible for the proliferation of E.
5£g;; 1n-the early.ueaned, ad\llbltum fed plgs.
) .The comolexity'of the diet has frequently been
ﬁ;lmpllcated in post~wean1ng dlarrhea: The complexlty of . the
starter dlet has been suggested to increase the potentlal
for scouring due to the greater palatability oflthe dlet,
’_leading to over-consumption (Ohai 197&} Bnyley and. Carlson
5970; Smith and Lucas 1956).
' The consumption of Sinplehdiets hy piés veaned at 3 to
5 weeks of age has been shovn to be less than the
consnnptlon of semi- complex or complex diets (Meade et al.
©1969; zimmerman 1972; okai et al. 1976). The reduced
-ﬂconsumptlon and poorer initial dlgestlbllity of the simpler

. dlets has been shovn by the same uorkers to resulttln lower

: rates‘of gain and poorer feed effic1enc1es to 5 or 7 weeks



'q*g

b lower avallablllty of nutrients in the 51mp1e dlet ’

of age, although these dlffprences tend to dlsappear dnrlng

"the grow1ng-f1nlsh1ng period. The reduced consnmptlon and

t

COncelvably ‘should result in a lover incidence of scourlng.

Similar suggestlons have been made by Rlchards and Frazer

‘(1961), Goodwln (1957) and Jennings (1959).

a Atdlfference in Susceptibility to diarrhea due to age

4has“alSo been roted. Kenworthy and Crabb (1963) produced

severe dlarrhea Ain plgs weaned at 24 days of age vhereas the
same treatment produced only minor diarrhea 1n those weaned
at 6 weeks of age ‘and none at all in those weaned at 8 weeks

of age. Smith and Jones (1963) produced disease and death in

'Pigs wveaned at 24 hr and 14 days, but not in 9 week ol4d pigs

dosed with much hlgher levels of pathogenlc oli. sSome of

—_—c

the dlfferences 1n age susceptlblllty are undouhtedly due to

the stage of development of the digestive enzymes. However,

~part of the difference is also due to the developing

immunological system in the piglet.  The piglet'e immunity

system is not fully developed to handle serious enterlc
disease challenge until about 35 days of age, as measured by
immunoglobin secretory,ablllty of the intestine (Porter
1976) . Prior to weaning, maternal’immunoglobin in the milk
has afforded the plglet protection from enteric disease

(Leece 1975; Porber 1976) . When weaned at 3 to U4 weeks of
R

‘age pigs are, therefore, ROre susceptlble”to enteric

diseases than younger or older pigs. Since 3 and 4 weeks of

age are the most popular ages at which to- vean pigs for



-

those practlslng early weanlng, a comparison between these

'_two ages in terms of susceptlblllty to dlarrhea would ‘be’

-

valuable.

The factors of'volume;of,féed consumed, nutrient
intake,ﬂﬁief compoéition and ‘Weaning age have beenf
identified as beiﬁg associated with post-veaning diarrhea in
young pigs. The assessmen: -Qf lnteractlons between and
relative 1mportance of these factors would contrlbute to our

»

.knovledge of the problem.



IX. EXPEBI!ENT I: EFPECT OF DIET COHPLEXITY AND FEED INIAKE

ON PBRFOR!ANCE AND SCOURING OF 3- ﬂEEK-ﬁElNED PIGS

A. objectlve

.v

* The . objectlve of this study. was to compare the effects

of a simple and a semi- complex daet, fed ad 11b1tum or by 2

methods of restrlctlon,hon-performance and the incidence and

»

severity of scours in 3-week-weaned pigs.

4

Seventy-tvo-crosshred pigs onn 12 litters were used 1n
this study. All Sows wvere: ‘farroved in raleed partlally
- slatted farrow1ng crates.AFarrowlng barn temperature vas
'maintained at 20 C"and'lltters were given supplemental heat'
by neans of 250 vatt lnfra-red bulbs._Plglets uerellnjected
wlth an iron dextran before 3 days of age and needle teeth
-~ were clipped at that tlme. uales vere castrated at 10 days
of age. No creep feed vas offered, although the plgs had
access: to feed spllled by their dams. _ :;
The plglets vere veaned at 21 days of age and fed for;

T days on elther a 51nple or senl-complex dlet. The

comp051tlon andé;naly51s of dlets appears 1n Table' 1. The

ol T T
dlets contalned no antlhlotic or growth promotant and were a

e

v_based on the regnlar test. statlon dlet caIculated to meet

€

_NAS NBC 1973 nutrlent reqnirei”nts. Each diet vas fed at 3

L . ) <.
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FORMULATION AND

COMPOSITION OF STARTER DIETS '

Sfmp]eg

Semi-

- Complex.

Ingred1ents (%)

Oat Groats

]Soybeah”mea1
;‘Hehringimeo1,~
Dried skim milk
Dried whey
F'Iod1zed sa]t
: Ca]c1um phosphate
‘Calcium carbonate .
"5}V1tam1n~m1nera] premlx]

Comp051t1on (Ana]yzedhh"u

Crude prote1n (%)
Crude f1bre (%)

. /Ca]c1um (%)
Phosphorus (%)
DE (kca]/kg calcu]ated)

0.93

‘ '0'77_
3376 ;1p

35.0

. 20.0-

15.0

"f3370 e

1Supp11ed the fo1IOW1ng
vitamin:Dy; 01 1U - vitamir
. 2202 mg.calcium’ pantothenate,
T 165 mg folic acid; 2.8" mg ‘cobalt;.
.’ﬁ.mg manganese 88 5 mg z1nc and ]

per kg of d1et 4 400 I
66" mg -vitamin B
505"

U v1ﬁam1h A 665* {1 e
125 11,1 mg r1bof1aV1n' B
mg cho]1ne ch]orlde,

mg - n1ac1n 55.7 SR
294 1 mg 1ron 76‘2 L

5 24,6 mg - copper~
5 mg 1od1ne :ﬁ‘n




e 1evels of feed 1ntake°'ad 11h1tum,‘restr1cted feedlng by

',llmltrng"the tlme exposed to the feeder (t1me—l1m1ted) and

-'restrlct;ng 1ntake by regulatlhg the amount of food fed
I - w T
_(we1ght~11m1ted). The feedlng schedule for the timed group"‘
started wlth feed avallable for 2 hours per ‘day and was

'jancreased by 2 hours every,3 days. On days 13 and 1%,'whenl

~the feed was ava1lab1e for 10 hours per day, 11 of the 12
.t1me-11m1ted pens of plgs vere consumlng an amount of feed

. egulvalent to the ad libitum fed group (calculated as a

- percent of body velght). For the velght-llmlted\group, the
vwelght of food fed was. calculated as a' percemtage offth’/ —
i

feed consumptlon of the: ad llbltum plgs on the prev1ous day.
..On. day 1 the Helght llunted group recelved 20, g of feed and
‘on day 2 they recelved Zgagror 50% of the amount consumed by
”ffthelr llttermates fed ad 11h1tum, ‘Whichever was greater.‘,
Thereafter the allotuent 1ncreased by 10% every 3 days so.
pthat on day 13 and 1u these pLgs vere offered 90% of the
feed consumed by the p1gs fed ad 11b1tum. All uelght-llmlted
plgs falled to consule their)dally allotment on. days 13 and
14 due to thelr snaller body velght conpared to the ad
”11hitum fed group. An outllne of the experlmentav deSLgn

b

appears in Table 25.

'

Twelve litters of 8 to 10 plgs were randomly assigned

to dlets at weanlng. The 6 plgs 1n each 1itter ueighlng o
: closest to the mean lltter welght were allotted 1n palrs to'
: S .
”'the 3 feed intake treatuents vithln a dlet on the bas;s of'

seéx. . Thus each pen contalned 1 barrov and 1 gllt fron the
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A

saﬁe litter and all'6 pigs were fed the same_diet:

The éigs were housed in half-slatted cbncrete.floor
pens measuring 1.22 m X 1 ?? m. Fnvironmental temperatnre
was maintained at 23 C and water vas available ad libitum
from ,automatic drinking bowls."The feed was supplied in
‘commercial 3-hole feeders. The previous day's feed was
removed and fresh feed was added dafly. Pig veights and feed
. intakes vwere recorded ddily. Care was taken to sweep-np
spilled feed'every day t» ensure arcurate feed intake data.

,fhe incidence and severity of diarrhea were recorded
daily for each‘pig hased on observations durieq a3 tot
hour period each morning. The ipcidence of sconring was

hl

measured as the number of days fhatyeach pig scoured. The

:

severity of scouring was determined by visval observation
and reeorded on a scale of 0 to 3 according to the

parameters outlined below:
] .

0 - firm -normal feces,

-~

1 ~;slight - feces very soft, unable to maintain shape,

2 - moderate - complete lack of definition, partiy

v

fluid but not free flowing ‘ . T

P

3 - severe - very fluid, free flowing.

Statlstlcal Analysi

7 e [; ' Ana1y51s of variance was performed on the data to

3 L] kS -

,,~adeterm1ne 51gn1f1cant dlfferences between treatments. The
. o :

“student Newnan—Keuls multlple range test vas used to

S . »,, . . -
v o, R N [P

determlne dlfferences between groups of fe€ans: A Students
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t test was used to determine differences between pairs of

means (Steel and TPorrie 1960).

‘14
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C. Results angd Discussion

Effgst of D et s._plexltz on Rerigrmggsg

'The effects of diet complexlty on pig performance are
shown in Table 3. There were no 51gn1f1cant dlfferences
between the two dlets for- average daily gain (ADG), average
daily feed 1ntake (ADF) or ga1n to feed ratio although there
¥as a-'slight tendency towards increased performance for pigs
fed the semi-complex diet. a significant improvement in feed
intake arnd gain due to 1ncrea51ng ‘diet complexlty was
reported by Okai et al (1976) when similar diets were. fed:
to 3-week-weanegd plgs for 4 weeks post~wean1ng.'Improved
Performance in 3-week-weaned pigs due to diet Complexity has
also been reported by Meade et al. (1969), Bayley and .
" Carlson (1970) . and Zimmermzh (ﬂ972)._The lack of dlfference
found in thls trlal was partly due to"the short experlmenta;
,perlod (14 days) .and’ partly due\to the- dlfference in -
scourlng, as dlscussed later. Okai (1974) obtalned no
:fdlfferences in galn between a 51mp1e and semi—complex diet
”wh?n compared after 2 weeks Post-weaning. |

- Figure *1 shows da11y Post-veaning growth Tate of pigs
fed the 2 diets. There was v1rtually no dlfference 1n total
gain betveenmthe 2w dlets._PlgE fed the951mple dletllost more
weight angd requlred 1 more day to regaln thelr veaning

welght (8 vs. 7 days) than pigs fed the semi-complex diet.

. Okai et al. (1976) reported a post- veanlng grovwth check very



A

TABLE 3: EFFECT OF DIET COMPLEXITY ON PIG PERFORMANCE

16

Initial - Final , T :
_ Weight Weight ADG ADF Gain
Diet (kg) (§€Eﬁ/ (9) (9) Feed
— + ,
Simple 5.08 5,89 - 58 . 165 .352
Semi-Complex 4,72 5.57 . 61 145\\ .418
Significance NS NS NS NS NS
- sgd .161 .261 10.5  10.6 .049

1

Standard Error
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FIGURE 1 : EFFECT OF DIET COMPLEXITY ON WEIGHT GAIN

1

SIMPLE e

9'41@—
SEMI-COMPLEX ——

17




- pigs- lost ,nearly twice: as nuch - welght as the tlne-llmlted”

. 13

.. 18

. : i
. - <

similar to this. His pigs fed the simple diet also required

1 more day to regain their veaning weight.

Effect of Feeding Method on Performance

Table unshows the effect of feedlng me thod onvpiglet
performance. The ad libitum fed pigs had the lowest initial
weight (P<0.05), signiffcantly greater average daily gain
(P<0.05),q2verage daily feed intake (P<0.01) amnd gain to ]
feed ratio (P<0.05) than either‘groub of pigs fed at a
_restricted'level; There were no significant differences in
ADG, ADF or gain to feed ratio between the 2 methods of feed
restriction, although the time-limited pigs did slightly
better in all 3 parameters. The Helght limited pigs gave ‘the
overall lowest performance of all groups. Although plgs ‘were
randomly allotted to treatments, 1n1t1al we}ght was
‘significantly different between the 3 feeding methodgf

Figdire 2 displays the.daily weight change of pigs fed
.by the. different methods. The ad libitum fed pigs began
gaining weféht after the first day and regained their
veaning weight‘at an ‘average of 4.5 days. The time-limited
and weight;limited pigsgregained their weaning veights in
7.2 and 10. u days, respectively. Flgure 2 shows vhy the

overall dlfference in galn between the 2 methods of

d il

‘restriction was pot. 51gn1f1cant Although the welght 1imlted .Jf?“iwif

':1}5plgs thelr total gain for the Perlod was smmilar. Betveeﬁ;ff: o

: “’-day 7 and - 1u° the welght—«llmite& plgs~ ha-d‘a««sa.gnifilca,ntly»{,:

.-_l--:-" .»r,w.,.:...".u.__-Aau‘,_.-_..
. e e s .,qu_ e el e
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 TABLE 4

EFFECT OF FEEDING METHOD ON' PIG PERFORMANCE'

" Feedi n_g;Me'thod | .

Weight

4;(kg)

F1na1
we1ght:

kg

| ADG A'BF"' o
tg)- - (9)

Ad Libitum

Time- L1m1ted ]»

We1ght-L1m1tedﬁgfruwﬂL

- SE

5.12

.035 -

4.69%
SRR B

:75:3'l"vii}4 :“h:t..

L _
Means w1th1n co]umns with the same superscr1pt are not s1gn1f1cant1y

different (P> 0.05).-
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greater ADG (P<0.01).than the time-limited pigs (64 g/day

versus uu g/day). By 14 days the welght 11m1ted plgs had

)

- caught up to the tlme—llmlted plgs 1n galn. This phenomenon
pf qpnpensatory_growth,has beenyfrequentlg described (Elsley
1963; Lucas et al. 1959).

Effect of g;et _gggl 1tv and Peedlgg H h”d”;n Scourlng i

_——= - m— —— _—

Table 5, shows that vhen fed the 51mple dlet there—were

’ fever pigs scourlng, fever days of scourlng, a lover average o

2

‘number of days of scour per p1g (1nc1dence) and a lower

—average scour number (sevenlty) than when fed-the -

seml—complex dlet.‘The,gnly s1gn1f1cant drfference,ihowever;'

was-for average scour number where the pigs fed the
~semi-complex diet scoured more severely7(P<0‘01)ethan pigs
fed the 51mple dlet "This is llkely ‘part of the reason why

no dlfference 1n performance vas obserVed between the 2 -

diets. Several other researchers.have reported that.scours o

occur less frequently on simple diets (Okai 197a; Bayley and
Carlson 1970; Smith and Lucas 1956) . Scouring has also been‘
shovn to lead to a reduced feed intake.and lovwer weight gain
(Stevens 1963; Palmer and Hulland 1965; Thomlinson 1969).
Feeding methods had an important effect upon scouring

as showndon the bottom half of Table 5. The most pigs
scoured when they‘were fed. ﬁ} the time-limited method. They
also scoured for nore days (P<0 05) than pigs fed either ad

llbltum or on a. wenght llmlted ba51s. The welght 11mited fed

plgé sconred for 31gn1f1cantly fewer days than the ad

T

et
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Significance

SE

Feeding Method:

Ad Libitum

Time-Limited

S Meight-Limited

. SE.

15
20
15

NS
25.5

g7°

103

: 43F

22 oo

TABLE 5: 'EFFECT OF DIET COMPLEXITY ‘AND FEEDING METHODl i

, ' ON INCIDENCE AND SEVERITY OF SCOURS 3

- Number Total Average Average 1

of Pigs: Number Number Scour :

. Scouring™  of Days . . of Days” Number™ 3

biet: » S
Simple 23 "90 3.8 6.8 1

.. Semi-Coitplex 26 12 .5.3 1.2 '

5.4° 115

2 5.9%
U9 ea

1

2

3per pig scouring

“*ep £0.01)

Mean's w1th1n -cotumns w1th the same superscr1pt are not . s1gn1f1cant1y
. different (P>0.05)." .

Thirty-six pigs per diet; twenty—fdur pigs per feeding method.
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-ldbltum"fed bigs. There was no dlfference in ~average number ’
A_of days scourlng for plgs fed e1ther ad llbltum or :Mtl(' -
t1me llmlted but the welght llmlted fed plgs scoured
51gn1f1cantly less than the’ other 2 feedlng methods. The
_tlme llmlted method of restrlctlng 1ntaké was not
.satlsfactony since. Lt resulted in a greater 1nc1dence~of -
nscours than ad libitum feeding. The greater 1nc1denceiofv
scourlng for the time- llmlted pigs is probably due to their
more erratlc feed lntake and tendency to overeat when the
feeder was first placed in the pen‘each'day._Sinceethe'pigs
were allowed to eat as muCh‘as they wantedvvhile the feeder
. was in the pen, they tended to eat as much as they could~
Large 31ngle meals tend to result 1n temporary stasis- of the -
gastroflntestlnal tract, followed by fluid accamulation and
irapld peristaltic act1v1ty resultlng in reduced

w\~d\‘dlgestlblllty and 1ncreased rate of passage (Ruckebusch and

;zBueno 4976-'Porter and Rolls 1971). Kenworthy and Crabb

;(1963) suggested that gut StaSlS may allow/the prollferat;on,fﬁ--v

- of hemolytlc E..cgl; in the gut ana thusyresult in scouring.
This is probably what happened to the timellinited fed pigs.
All 3 methods of feedlng had 51gn1f1cantly dlfferent
scour numbers, w1th the ad libitum fed plgs scourlng most
severely and ‘those fed by the velght—llmited method scourlng'

l

least severely. Thus the overall lowest level of scourlng
'occurred with pigs: ‘fed on the velght—llmlted ba51s. These
results are in agreement v1th those of Lynch (1975) who"

reported that restrictlng post-veanlng feed 1ntake on an

P
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o <Tw_ *1ncrea51ng scale for 1u days reduced 1nc1dence of scourlng
and plglet mortallty in plgs weaned at u veeks of a§e.
Engllsh et al. (1918) have also reported a decrease in
mortallty and number of veterlnary treatments for scours

‘wkwhen‘comPlex dlets vere 51m11arly restrlctedaon a- large e

commerc1al operatlon. There.was no mortal;ty in the

experlment reported here. Restrictiné feed_iutake by weight
would reduce scourimng by preventing-over—eating andlby
reducing the availahility of nutrients in the gut'for

bacterial growth.
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o Effeét of Scourlng‘:nﬁfe

-

W The total galn and galn to feed ratlo of seouring plgs
,ﬁé are compared to that of non-scour1ng~glgs 1n Table 6.

e e wtg - e et CIEL

”VScourlng caused a 51gn1flcant reductlon 1n ga1n when elther

-45“:d*"d1et was fed (P<0 05). Between the 2 dlets there was no )
| .;dlfference 1n the galn of . scourlng plglets,,but non-scourlng ""i.:"lﬁ
Tplglets galned sacnlflcantly more on the seml-complex 31et ‘ ”
(P<0,QS). S;nce there were only 10 of 36‘Plgs that drd not
_scourvon the Semi-complex diet(Table 5) . this explains the

o lack of dlfference 1n galn overall between the tvo dlets.

The galn to feed ratlo of scourlng pigs fed elther diet

‘_was 51gn1ficant1y less (P<O OS) than the non-scoqung pigs.“

- ?Scourlng plgs regulred 65 to 72% more feed per unut of galn
than non-scouring plglets. The effect of scour;ng upon
”feedlng econonlcs is plalnly apparent. | ‘

Within feeding‘methodAthe;;oss_in gaih”and~reduced éain
N R o
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" TABLE  6:- PERFORMANCE OF ‘SCOURING VERSUS NON-SCOURING PIGLETS®
Total qun (‘.g)zm Gain/Feed;‘ o
, o Non- 3 Non- 3
Scouring  Scouring, Sig~ Scouring = Scouring Sig
B Diet: ,
Simple 673 1050 * 283 440 %
Semi-Complex 713 1167 * .336 459 %
'Signi ficance NS . % NS NS
SE . 145 .049
| Feedihg Method: L B
o oA oAl 2@ 7 LR
Ad Libitum 11352 1700 - kw431 54337 s
Tive- L1m1tedvv ’ f¢“57obf“:" 878 e 2720 3840w
S Meight=Limited \- JagsS T gsel e o o28® a2 e
SE- | F7A S 017 L

di fferent (P) 0 05)
2
3

S1 gni ficance

(P( 0 05)
(P < 0. 005)

per’ pig- from 3 weeks to 5 weeks of age.

1Means, w1thm co] umns wi th the same superscmpt e;(r; not s1gn1f1cant1y '
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to feed ratioAddehtp’scodring was. very highly significant
fP<6.0d1f. The total gain of_ECouripg pigiets Qas : |
‘significantly differeﬁk“fer each feeding method"being
hlghest for ad llbltﬂm feedlng and lowest for velght limited
feeding. | |

Greater galns were achleved by the: ?on-sceurlng
piglets.-The hlghest gain was naturally achreved by the ad
libitum fed plgs (P<0 05) - Theretwas no 51gn1f1cant |
dlfference in galn between the. 2 methods of restriction vhen
no scourlng occurred. Scourlng.rednced the»galn of ad : - -
.libitum’fed pigs by 565 g/pig~whiie‘restricting intake by

time . or velght reduceq performance of . non-scourlng plggets

"by 825 g and 950 g/pig, respeqthely. Thus these methods of

Ly

:‘restrlctlon reduced performance to a greater degree than d1d
‘ / . ]

scouring durlng the 2 week experrmental period.
The gain to feed ratio of ad libitum fed pigs was .

significantly greater than ‘the 2 methods of féed restriction

s%

for both scouring and non-scouring giglets. There was ho \
s : "

-

difference in gain.to.feed ratio between‘time-limited q%

_weightdlimited fedvpiés, iﬁetﬁer scenring or non—scouring.'
The velght -limited ﬁed pigs tended to glve a greater ;aln to
feed ratio than the tlme-llmlted fed plgs when not scouring.’ L
The lover gain to feednratlos for the restricted-fed prgs'1§ -
a'reflection of the amount of feed eaten,reiative to their
maiatenapge'reguirenentl(Elsleyv1;65).‘?or‘eeth restricted

 fed groups, there was very iittle”feed'above,tﬁat required

for maintenance left over for growth, therefore,ﬂthere vas

‘s
;
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reduced growth and:a'loﬁ gaip.to feed ratio.

Since the non-scouripg, ad libitum fed'pigs performed
at a ng;mél level during the study, the overall poor |
perforﬁaﬁce.reporteﬁ can be explained by the high percentage
of pigéﬁthat scoured (Table 5) and the large reduction inp
performance due to scouring (Table’ 6).

o

Effect of Diet'ComplexitYL'Féedigg Method and Scourinag on

Days to 390 kg Liveweight

In spite of the poor post-weaning performance the
number of days reqnired to reach 90 kq liveweight was
relatively normal (Table 7). There vas no significant effect
on days to 90 kg due to éomppsition of pps}-heaning diet or
: me#hod of feeding. A nunber of authorsvhave poted that .
lowering feed intaké and gain in the post-weaning period
results in more rapid gain and better feed conversion éurinq
the subsequent groviung awd finishing period which allows the
restricted pigs to 'catch-up®' (Nielsen 1964,1976; Flsley
1963;: lLucas et al. 1959). In this experiment even the very
severe restriction suffered by the weight-limited pigs
during the 2 week post~veaning}period did not significantly
reduce their subsegueut growth rate. Thi degree of
post-weaning scouring also had no éffect upon growth pate,to g
90 kg liveweight. This data indicates that dietary | 8
treatments 1nmed1ate1y postrwegnlng may not have a
51gn1f1cant effect on oserali ¥1g g'pfiigance to 90 kg.

Hovever, thls experlment only lasted for 14 days which may )
. . »

O ' 8
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!

TABLE 7: .EFFECT OF DIET, FEEDING METHOD AND
SCOURING' ON DAYS TO 90 KG LIVEWEIGHT

4 SR . ) N Number
*Daya to 90 kg - of Pigs
Diet:
Simple 163.0 36 -
Semi-Complex. 169.0 36
Significance | NS
SE ‘ ’ | 2.3
Feeding Method: _
Ad Libitum 168.5 24
Time-Limited 163.4 24
Weight-Limited | 166.2 24
Significance NS
SE 2.2
Scouring 167.7 49
Non-Scouring - 162.6 23
Significance ' NS

SE o 2.9
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90 kilograms as non-scouring pigs. The scouring in this

29

o

not have been long enoungh to affect subsequent performance

by dietary methods. Scouring on the other hand has been

shown to damage intestinal villi and reduce absorptive

o

capacity (Scrimshaw"i977)} It is surprising thérefore that'
-

scouring pigs in this experiment achieved the same days to

study may not have been severe enough to cause intestinal

damage.

~¢D,uSnmnary

‘Diet co ple11ty dld not significantly affect pig

performance.ﬂBestrlctlon of feed intake 51gn1f1cant1y

reduced perfiormance compared to that of pigs fed ad libitunm.

There was no |significant difference in performance between
pigs on the methods of feed restriction.

The s€uring which occﬁrred on the semi-complex diet
was significantly more severe thar that which occurred on
the simple diet, Tkhe restriction ef starter feed intake by

weight of food fed Significantly reduced the incidence and

Severity-of post-weaning scours.: Limiting time exposed to

‘the feeder was not a satisfactory method of reduc1ng scours

as ltqresulted in. greater 1nc1dence of scourlng than did ad
libitum feeding. Scouring caused by elther diet or either
féedihg method significantly reduced performance.
Restricting feed intake by the methods used in this

experiment reduced performance more than did scouring.

>



30

The numbe: of days taken to reach 90 kg liveveight was

not affected by diet complexity, feeding method or .scouring

e *'in.the-inmediate.postHWéaningﬂpeerd&



"III. EXPERIMENT II: EFFECT OF AGE, DIET AND PEED INTAKE ON

... . . . . PEBFORMANCE Anp 5coun§nc A

B T8 # o a gy I I R R DR

A. Objective

»

_ ‘The objective of this experiment was te.assgss the
‘ .. !5: : - .
effects of weaning age, nutrient den51t of the diet and

level of feed and nutrient intake on performance and the

incidence and severity of diarrhea in piglets.

3

.

_B. Materials and"uethods-

Animals and Diets

one hundred and tventy—eight pigs from 16 cross-bred
sows were used in thlS study. There were B sows in eaoh of 2
parity groups, being either first litter or fifth litter
SOWS. Creep feed (Table 8) was offered to all piglets ad
libitunm beginning at 14 days of age:‘One half of the pigs
(64) were weaned at each of 3’ueeks and 4 weeks of age. The;
initial weight averaged 5.03 kg. for-theﬁg—veek—ueaned pigs
and 6.94 kg. for the u—weekfveaned pigs. A veaning age by

parity interaction was'developed by weaning litters fronm

| both parity groups at both ages. The standard baby pig

anagement practices vere as described in Experinent I.
Two different‘seni—complex*type diets were fed to pigs

of each age group. The diets were a 'nornal nutrient

4

:dé451ty' (ND) based on the NAS- NRC (1973) reconmendations

4

. ‘and a diet formulated with 10! higher nutrient den51ty (HD).

31 R
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" TABLE 8: FORMULATION AND COMPOSITION OF CREEP DIET -

= il o= S al @ LN
= > - . . . j M i
R A R I I B P S

Flen el e TRee g e e

Ingredients (%):

' Wheat L 25.
‘Banng.f S ; R J13.
Oat Groats . | . S 25.
Tallow = B SR 3

e

 Soybean Meal . T ©13.0

. Herring .Meal R o ‘6,0. N L
Dried- Skim Milk : : fO.b'
-elodized Salt" "~ - . ° - 0.5 .

Calcium Phosphate | , , : 1.5

‘Calcium Carbonate | _ 1.0
Vitamin-Minerat Egémixl | o o 1.0,

| Composition (calculated):

“ Crude Protein (%) T é2.5 : |
Calcium (%) 0.9 -
" Phosphorus (%) - ‘ l 0.8
DiQestfb]e-Energyi(kca]/kg) : . _3:49
Lysine (%) ' . | 1.2

A 1Supp1ied the,fo]lowing’per kg of diet: 4,400 IU vitamin A; 665.5 IU

. 'vitamin D 3 11 IU vitamin E; 66 mg vitamin 812; 11.1 mg riboflavin;
22.2 mg CQ]Cium pﬂﬁtothenate; 50.5 mg niacin3.55.7 mg choline chloride;
1.65 mg folic acid; 2.8 mg cobalt; 24.6 mg copper; 294.1 mg iron; 76.2 mg
manganeSe;'88§5 mg'zinc and 1.5 mg iodine. '



7The comp051t10n of the dlets appears in Table 9. The diets

contalned .no antlblotlc or growth promotant. Chromlc oxlde

was’ added at a level of- 0.5%. for the dlgestlblllty

‘a.determlnatlons. Soybean 011 was’ used at a level of 10% 1n

B

the HD ‘diet ‘to” increase- the” energy content.wSoybean 011 mas .

. used rather than tallow‘as 10% tallow in the‘dlet has been

i

‘e 'shovn'to be unpalatable to young pigs, since it reduces feed -~

intakevmore.than would be expected from the.change_in the
<enetgy concentratlon of the diet (Froblsh ‘et al. 1970).:The7
fibre. levels in the diets vere kept constant to eliminate
'the possible compllcatlng effects of fibre level upon
:Mscourlng,‘ e

Table 10 demonstrates that considerable care was taken
_1n the formulatlon of the dlets to ensure that the level of
each nutrlent supplled per. 1000 kcal of dlgestlble energy
was nearly identical in both ratioms. |

Bach diet was fed at 2 differentlintake_levels. The 2

feed intake levels were ad libitum and ;éstticted. The level

of restriction was 85%'efethe kcals of digestible energy

-consumed «per kg of pig by pigs fed the ND diet ad libitum.

The cglcnlation vas based on the .ad libi\nm intake of 2 pens.
) ) \ : N

of pigs of the same "age end‘sex. Thus the!pigs fed the
‘testriEted level Of‘the ﬁi-diet were}:é‘riving a lowver
volume of feed than those on the restricted level of “the ND
diet, bﬁt both were calculated to receive the seneuenounts

of the various nutrients.
' {

The pigs were penmned by sex and balanced as closely as



TeA,

. TABLE 9: FORMULATION AND COMPOSITION OF. STARTER DIETS . .

Diet: S L N ~ND o  HD
, Ingredients (%):" | ’
R wheét S - ""'  § .00 200
sarley = T N
Oat Groats '1 s T 200
Soybean Meal . 11.0 ‘' 20.0
.HeFfﬁngbméaf"' R S 6.0 |
* Dried Whey S 0.0, 10.0
Tallow _ 3.0 | -
Soybean 011 _ . 100
Iodized Salt B o S04 0.5
Calcium Phosphate: ' | ‘1.0 . ‘ " 1.45
Ca]cium:Carbénate ' 0.7 ‘ | 0.65
E Vitaminsmihefal Premix1 : B 1.5 - . 1.5
- Lysine - HC1 (76%) 0.25 o
Chromic Oxide | 0.5 o5
Composition (Calculated):
~ Crude Protein (%) o 204 . 22,3
' Crude Fibre (%) - | 2.8 | i 2.6
' Ether Extract (%) . | 5.8 1222
Calcium (%) | o 079 . o
_Phosbﬁorps (%) L } . - | 0.69 0.76
‘Digéstib]e Energy (kcal/kg) 3378 3737

' <]F0r=COmp¢siti0n.seé“Table 1. .
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possible fdr weight and litter within each age group. The
expérimental désigh‘is shown in Figure 3. Pigs,we:e‘pennéd.A
by sex and balanced by litter énd.p;rity, so that the
genetic effects of sex and dam; and the effect of age of danm
upon pig performance could be separated out in the analysis.
The -error meanquuére was thus reduced, providing a more

\

sensitive test of the differences due to main,effeéts. o
The pigs werenhqﬁsed, 4 per pen on half-slatted
concrete floor pens measuriné 1.22 @ X 1.22 n. The
environmental Fempe:atgre?fﬁgfkept at 27 C. Water was -
availabié ad libitum in automatic drinking, bowls throughout
the expe;iment. The féed wasvsupplied in commercial 6-hole
feeders equipped with a mdvdﬁle slidé bar to reduce feed
wastagef The slide bars on feedgrs of the restricted-fed

: A\
pigs were set such that some feed was retained behind the

slide bar after the morning feeaing. The remaining feed was

v

then pusped'vithin~reach of the‘pigs approiimately 8‘h6£rs
_later. :

All pigs were weighed ;t weaning and at 3, S, 7, 10,
14, 17, 21, 24 and 28 days post—-wvweaning.sThe feeding trial
concluded 28 .days post—vean}ng. Peed intake was recorded
daily by weiéh-back and fresh feed was added. All spilled
feed vwas carefully swept-up everyvday with a camgl-hair
brusﬁ, weighed .and used to‘adjust feéd intake.

The incidence and seiérity of scours were éecorded

daily. The incidence of scours®vas measured as the number of

V - g hi - : .
scour days occurring per pen. The severity of scouring was
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based on a daily'fisuai scbre on a scale of 0 to 3 based on
fecsl consistency. As in‘Exéerimeﬁf I, 3 was a severe, |
highly fluid scour; 2 was a moderate scour; 1 was a ;light'
scour; 'and O»indicated‘no scour. Scofes ﬁére reCorded on. a
pen basis follswing observation for signs of scouring on
individual pigs, csnsistency of feces in the pen and
consistency df fecés voideq.during a 3 to 4 hour period each
N morning. The daily scores were summed to give an index of
lscofr severity for each pen.'Thissmethod of évalﬁatiné
. scours has been used previously by O'Grady (1978), Rivera et
al. (1978) and Arambawela et al. (1975). : B
Statistical Analysis

Analxsisfof varianceﬁfor a factorial design was
ﬁeééormed oﬁ the dafaACOllected. Three pigS'died and 1 pig -
vas‘removed during the expériment. Analysis 6f.covarianse
vas used to estimaté the missing observations (Steel and
Torrie 1960) ahd the estimated values were then used for the
analysisbof variance. An F4fest of the mean sguafes was used
to determine -significance of main factors. A1l other pairs
of means were evaluated using a t tést. The‘Student
Newman-Keuls multiple range test (éokél and Rolf 1969) wss'
used to determine significant differences between groﬁps of

treatment means at the 5% level of probability (P<0.05) .



C. Results and Discussion - Plglet Perfornance

| Three ‘pigs died during the course of the study and were

submltted to the Alberta Agrlculture, Veterlnary SerV1ce§

pivision, Diagnostic'Laboratory for post—mortem)examlnatlona'

The cause of death was determined for 2 pigs as enteric
colibacillosik. Bacterial examinatioa demonstrated hemolytic

coliforms agglutlnatlng wlth K88 antlgen. "Oone pig was from

the 3 -week-veaned, restrlcted group, fed the ND diet and the:

other pig was from the u week-wveaned, ad libitum group, fed
the HD diet. The’ third pig's.death was dlagnosed'as due to
an infection resultlng from castratlon. A fourth pig was

5

removed due to a broken foot. Followlng the death of the 2

pigs to collbac1110515 all pigs vere treated for 3 days wlth

1/4 cc Gallimycin-200 Injectable (Abbot Laboratorles,

Montreal, Can.) and 1 ml. Keomix—Pamine(Tuco Products,

orangeville, Ontario, Can.).

Main Rffects

The mean pen»perfOrmance data’subdividedvby'main effect[

is showhlin Table 11. Pigs weaned at 4 weeks of age had a

51gn1f1cant1y greater average dally gain. (ADG) (P<0.005) andn

'-average dally feed 1ntakev(ADF) (P<0.001) than pigs veaned
at 3 veeks of age. Three—veek-veaned pigs had a hlgher'
(P<O0. 10) gain to feed ratio. The bodyuelght of plgs weaned

t 3 or i ueeks of age was not 51gn1ficantly dlfferent

-

39
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TABLE 11: MEAN PEN'' PERFORMANCE BY MAIN EFFECT
Average Average .
_Daily Daily. Overall
- ~ Gain(g) . Feed(g) -Gain/Feed
Neaaing Age: ) - J
3 Week 815 1381 590
4 Week 1003 1758 570
Significance *kk *kkdk NS
Diet: |
ND | 883 1621 .545
“HD 935, 1518 616
Significance ek NS Rk
Intake Level:
Ad Libitum 955 174 557
Restricted 864 Tazs 605 -
Significance L ox i *
sex:
Female .583
Male - ".576
dignificance 3 - @gff
. )
 Standard Error: - 31.4 84.5 Lol
. Four pigs/pen.
*.
' {P<0,05) |
Ckedk 0
.. (P<0.01) '
Fxk
"(P<0.005) .
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(10.86 kg versus 10.74 kg) at 7 weeks of-age, Similar
observations have been made by T.eibbrandt et al. (1975a)r1$
The HD diet supported =ignificantly greater gains
(P<0.01) than the ND diet on less feed,’ thus resulting in a‘
m;rkedly improved gain to feed tati;;(ﬁ<é-005)- The reason

" for this difference will be elaborated Qb Anring tfp
Aiscussion.

‘As dictated by the experimenfal design, the pigs fed ad
libitum had greater feed intakes (P<0.001) and thws greater
gaiﬁs (P<0.05) but had abléwer gaiﬁ to {eed ratio (P<0.0R)
than restricted fed‘pigSQI

There was no significént effect of sex upon gaiﬁ, feed
intake or feed conversion. but the nofmal trend of faster
growth rate, greater feed intake and lover feed conversiar
effieiency of castrated’males was ohsérved (ARC 1967) .

Weeks éostwwggning (Table 12) had a highly significant
effect upon all 3 performance parameters. Feed Eonsumption

was low the first veek resulting in a pnst-veaping 'check’

in growth rate.

Interaction of Weaning Age and Diet

The effect o% veaning age and diet on pig performance
'vis sﬁéﬂn in Table 13. The HD diet allowed greater gains than
the ND diet for both ‘age groups, but the differgnce vas
'significant.(P<0.005) only for the pigs'veaéed at 3 necx§'of
‘age. There was no signifidant difference between the 2 diets
vithin age groups for feed intakew However, ;hen age grodps

o
3
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TABLE 13: EFFECT OF WEANING AGE ARD DIET ON PIGLET PERFORMANCE

>

»

43

Weaning Age: 3 Week -

4 Week
Diet: ND HD ND HD sel
ADG (g)? 780° "g51P 986°C 1019°  44.4
ADF {g) 1440 13222 18020 1714 62.9
Gain/Feed  .542° 644" .547° 59520 024
> T
1

Standard Error

2Means within rows with the same superscr

different (P >0.05).

ipt are not significantly .
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are compared, the u—week veaned plgs gained s1gn1f1cant1y
more on each diet than did the 3-week-weaned pigs. This is
likely a direct result of the greater feed intake by the

4-week-weaned pigs.

Interaction of Diet and Lev

The data in Table 14 shows that the restrictéd<fed pigs
ate significantlylleSSvfeed than the ad libitum fed pigs,
gained less and had . a slightly improved gain to feed ratio.
This is the normal effect of moderate feed réstriction on
pig performance (ARC 1967). Pids fed the HD diet ad libitum
"consumed 6.7% less feed th%n tﬁose fed the ND diet ad |

3
libitum and grev 3.8% faster. Reference to Table 15 shows

that v1rtually the same kcal of dlgestlble enerqgy (DE) pe£
kg of pig were consuned for the 2 diets Hhen fed ad libitum.
The slightly greater ADG of pigs fed the HD diet ad libitum
on the sane level of emergy intake as pigs fed the ND diet;
suggests that the HD dlet was used more eff1c1ently for
growth. Campbell et al. (1975) have also noted that the>
efficiency of utilization of DE for gtowth tends to 1ncrgase
with in:;easing dietary concentration of energy, whén'tﬁz
calorie:protein ratio is maintaingd.vResiﬁicting the intake
of the HD diet improved gain‘to_feéd ratio more (9.5%) than
Jestricting the ND diet (6-5%). The élightiy higher DE
intake on the HD diet compared to' the ND'diet_when'both were
restricted, Table 15, may account for the slight difference

ih gain. The gain-to feed ratios xeté increased but not

v
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TABLE 14: EFFECT OF DIET AND LEVEL OF INTAKE ON PIGLET PERFORMANCE

" Diet: : LT ND . . - HD

Intake LeVe]: Ad Libitum ~'Re$£ricted Ad Libitum Restricted SE

ADG' (g)} 937* . g30? 9732 897° 444
ADF (g) . - - 1773 1469° 16552 1381 62,9
Gain/ Feed 528" 5652 .588% .650° 024

1Means within rows with the same superscript are not significantly
di ffevent (P> 0.05). | K\

1
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significantly, by the restriction of eithér diet.

Table ﬁS also indicates that the pigs did control their
ad libitun intake.acéording to nutrient demsity of.thé diet,
as shown previously by Campbell et al. (1975) and Leibbrandt
“ et al. (1975b), and that the intention of the experiment to
limit 1ntake of both diets to- the same level of energqgy
intake was achleved. Table' 16 shows thé DE intake for all
treatments as a percent of the DE intake of pigs fed the ND
diet>ad libitum. The desired intake of'ng was nearly

achieved.

Interaction of Weaning Age and Le ; of Intake

There was a significant interaction (P<0.05) of wearing’
age and level of.intake on ADG as shown in.Table 17. This
interaction occurred because for 4 veek wéaning the
.‘restrlcted fed plgs had 51m11ar gain to ‘those fed ad 11b1tTm
‘whlle for the 3—week-veaned pigs. the restrlcted fed ‘pigs
gained much 1ess jB(O/ﬁS). This can be explalned by the -

. greater number of days and more severe scouring spffered by
the. u week—weaned ad libitunm fed pigs, ‘as compared to the
other 3 groups, as shown in Table 22. The hlgher level of
scouring resulted in décreased feed efflciency &nd 1ower
daily gains. Thlsoeffect df scourlng has been noted by many
_workers (Lloyad et al. 1957; Sm1thgand Lucas 1956; Goodwin
v1957; Jennlngs 1959) . The.daiiy gain.was thus reduced to the

same level as that achieved by the restricted fed pigs and

gdin to feed ratio was léw, indicating that scouring in the
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. - e - ‘g/ﬁw " . ‘ ‘ |
TABLE.17: CEFFECT OF WEANING AGE AND LEVEL OF INTAKE
ON PIGLET PERFORMANCE
L e '
. . $. - iy
"~ -Weaning.Age: 3 Week I _
" “Intake Level: Ad Libitum Restri cted A?U bﬁum Restricted. SE .. .
 Imeake Ley i _ o SE e
. o 3§ 4 o &
ADG (g)1+% 9052 726° 1002 " 10012 44.4
ADF (g) 15542 1200° - 1875° 16412 62.9
Gain/Feed 5822 .600° .536° L6107 eo2a

1S'ignif1'cant‘ interaction for ADG (P<0,01).

2Mez:\ns within rows with the same superscmpt are not signi f1cant1y
different (P >0.05). . .
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R

h—yeek—weaned pigs resulted in a greater loss in overall
perf?rmance than did reétricting”feed intake. ?hgﬁdiffefence
in performq@éé between the ad libitum and restricted fed
. pigs when weéned at 3 weeks of age was mainly due to actual
.feed restriction and not ahj difference in scouring.

ey Ty

Interaction of Diet and Weeks Post-weaning

Table 18 shows the performance values Qfldiets for each
week post—wéaning. Within each diggt ADG and ADF increaséd
significantly each week. The gain to feed rafio increased
but'the‘difference was not always significant.

Althongh the differences were not significant there

‘n-

EoR o wE,
vere generally greater gains and less feed eateﬁ:each week |

‘on the'HD diefjfhan on the ND diet. The difference in feed
intake thé first week was.only 1.2% compared to the other 3
weeks vhiqh—uere ﬁ.1%. 7.4% and 7.6%, respecti&ely.'This

iiﬁdicates that thé.;ig requires time to adapt to tﬁe diet
before it can control feed intake according‘tb}its en;rgy
-equirements. This result agrees with the‘findings of Owen.
nd Ridgman (1967, 1968) for growing and finishing pigs.

There was a significant interactidn (P<0.05) between

diet and vweek for gain to' feed ratio. Gain per umit feed for

both diets improved significantly between week 1 and week 2.

The low gain to feed ratio in the fi}st week was associated
with the loss of weight during the 'check' period. Between
week 2 and week 3 the gain to feed ratio of pigs fed the ND

diet increased by 0.027 units whereas .the HD diet increased

'

ek A
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, TABLE 18 ;. ~EFFECT. OF DIET ON WEEKLY PIGLET PERFORMANCE

)

51

' Weeks Post-weaning

vl

Diet 1 2 3 4 SE .
ADG (g)!: ND 522 72° 116£ﬁ§,s#$1640d 6( g
a b c c 43.
CHD 124 666 1285 1665 '
Significance NS NS NS NS
ADF (g): - ND 566° 1133 2080° 27054
r 51.5
HD 559 086> 1927 25009
-+ Significance NS NS NS NS
D
Gain/Feed®:  ND .069% .58  e16® 35D
J - .039
HD 21 e1® L706¢ L7046
Significance * NS * NS NS
-~
1Means within rows with the same superscript‘are,dot}sighificant1y

difftrent (I 20.05).

2Signiﬁ'cant interaction for gain/feed (P< 0.05).

* .
(P<0.05)

\
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by 0.089"unifs: X further incrense occurred for the ND diet
between week 3 and weékoﬂ; but’there“was no change in gain
to feed ratio for the HD diet. This would indicate that the
HD diot was being‘ntilized as efficiently as possible by
wveek 3, but officiénoy of use of the ND diet wvas still_‘
increasinél A gradnal improvement in feed efficiency over a
3 %gek perioq‘following veaning has also been noted by Qkai,
(1974) . .

There wns no, significant difference netween diets
within veeks except for woek 1 wvhere the HD diet gave a .
significantly (P<0.05)rhighér gain to feed ‘ratio. This is a
- result of the slightly lower nDF an@ greater ADG ﬁuring week
Ai for‘pigé fed the HD. diet. Pigs'fed“tho HD diet tondgd to
AreCOver from the post-wenning growth check norebquickly than
pigs fed the ND diet. Thus pigs.fed the HD diet han a
significantly better gain to feedJratio in the first week.
‘Several authors have shown that semi-complex and complex
diets, which generally have a greater concentration_of DE, -

tend to reduce theﬁnost—Weaning growth check:. (Okai et al.

_1976; Meade et al. 1965; Bayley and Carlson 1970).

Effect of Parity - . .'}f
The ‘effect of parity on plglet performance was exanlned

and Table 19 shows that pigs born to gllts galned as nuch

weight dnri_i ‘the experiment as plgs born to fifth-litter

SoVvs. Plg’_born to gllts are génerally ‘more susceptlble to
=
scouring during the nur51ng pgrlod than pigs“born to older
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: “sows because ‘the colgsttmh and mllk fron gilts has a less

‘ complete complement of antibodles. The pigs born to gllts ?
wlll therefore, have less dlpease resistance (Porter 1976).
\If a dlfference ln scourlng had occurred between plgs born
to first or f1fth~par;ty sows then a drfferencefln,gain
would also havé*6¢cu£:éa, There was nd?difference due to

: 4!v . . .
parity observed in this experiment.
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D. Results and Discussion — Scours .

Main Effects

%he incidence and severity of scours, subdivided by
main effectshis shoﬁg in Tabie 20. Piglets weaned at 4 wveeks
of age had a greater severity (?<6210) and incidence of
scours than pigs weaned at 3 veeks of, age. This is contrary
£o'resu1fs whicﬁ havé showa that yqﬁnger pigs tend to scour
more than older pigs (Kenworthy and Crabb 1963; Smitﬁ and
Jones 1963). Hovever, calcuiati§n o£~phe kcals of didéétible
enerdy (DE) and g of d%gestiblé crdée protein(DCPfyconsumed
per kg of pig shows that the U-veek-weaned pigs consumed
more energy and more pfbtein per kg of bodyveight than
3—veek—vganed pigs. This data‘ié discussed later and lends

support to the hypothesis that notrient intake predisposes

young pigs to diarrhea.

The HD diet caused more severe séouring (P<0.10) for
more days than the ND diet. Ad libitum feeding resulted in a
Eigher incidence (P<0.05) and greater severity (P<O;10) of
scourihg ihan restricted feeding: These resulté suggest that
both volume of feed consumed and total nutrient intake' P

influence both incidence and severity of *scouring.

Females had more severe Scours (P<0.50) and a higher
incidencé of-scouring‘(P<0.10) than males. This was true for

every interaction examined except for U-week-weaned pigs

with restricted intake. The sex difference in-scouping vas



TABLE 20: INCIDENCE AND SEVERITY OF SCOURS BY MAIN EFFECT

Severity ' , | .ihcide-nc‘é~ ~-
Weaning Age:
3 Week’ 261 , . 115
4 Week | 345 R 142 é
Significance | v NS - NS '
Diet: . : | - . A ”
ND ~ 264 | - - 113 '
 HD - S 1 S 144
Significance ' NS | NS
Intake Level: _ | ”
Ad Libitum - ) 4;'7:(45 . | 150 ‘
Restricted 260 - 107 5
Significance | NS - o x
. Sex:
Female o 30 BERU:
Male Q 256 ' . 109 |
"‘,S‘igniﬁ‘canCe o NS NS q |
& ) 4
L Standard Error , 33.0 ) o 14.5

.
(P<0.05)
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likely due to the différence in feed intake, since females

alvafs had a iower feed intake than”males, except for

- 4= ueek—weaned pigs fed at, the restrlcted level, in which

case females had a greatet feed intake and hlgher scour
indices than males.

. The effect of ‘weeks posf—ueéning, shown in Table 21,
wasv;ighly significant (P<0.001) for both severity and
incidence of scours, being h{ghest in the first week and
gradually decreasing to week 4. Although fhe scour values
were lowest for week U4, they were not sighificantly

different from the incidence and severity recorded during

week 3. This data again emphasizes how critic&lathe first 2_

weeks post-veaning are. .
PR

1

" Interaction of Diet, Heaninglhge and Level of Intake

The effects of diet, weaning age and level of intake on

the incidence and severity of scoars are shoxn in Table 22.

THEe 3-week-weaned pigs fed the HD diet had a significantly

greater_seggé&ty (P<0.05) and incidence (P<0.01) of scouring

than those fed Ehe ND diet.' Complex diets, which often have
high nutrient densities, have frequently been implicated gﬁ
post-weaning diarrhea (Smith and Lucas 1956; Bayley and
‘Carlson-1§7o; okai 1974). ‘

There was siénificantly.more severe and greater
incidence of scouring by the‘g—week—weaned pigi/fh . the
3—veek-weanegep§§s when fed on the ND diet (P<0.05

Pigs fed the HD diet ad libitum had slightly higher

&

3 B L

Ky
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TABLE 2]: INCIDENCE AND SEVERITY OF SCOURS BY WEEK g
~‘Severity Incidence
& L
Week ‘{
1 2672 » 100
2 200° . 86
3 ‘ 93C 45"
Lot
4 46° 26°
"Standard Error 7.9

. _
~"Means within columns with the same superscript are not significantly

different (P >0.05),

g
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TABLE '22: EFFECT OF DIET, MEANING AGE AND LEVEL OF INTAKE
: ON INCIDENCE AND SEVERITY OF SCOURS

t\s,% i
Severity L ~ Incidence |
Diet: . ND HD . Sigl - ND HD Sigl
“Weaning Age: |
3 Week -, 105 156 % 46 69 *x
i Week . 159 186 NS 67 Rk
Significance * NS * NS
Intake Level: - o ] ) h:d
Ad Libitum 162 184 NS 7179 NS
Restricted 102 158 A 42 65 A
Significance '~ = ** . _’NS R *xk NS
_ Standard Error 22.3 B [

}Signfficance

 "(p<0.05) .
(P ¢0.01)
ddkk ' N v
***(p ¢0.005)
- ) .



values for scouring than pigs fed the ND diet.but the jf
differehces were not si fificant. However, the HD diet gave
significantly greater (P<0.01) severity and, incidence of
scours thén.the‘ND diet when fed at a restriCted level.
Restricting the intake of the ND dfet SiéﬁifJCahtly reduced
the severity anq‘incidence of scours cut festricting the HD
" diet d4id not.
Every 51gn1f1cant difference between 3;~and
u-week weaned pigs for severlty and incidence of scours,
shown in Table 22, can be explained by the dlfference in
intake of DE and DCP as shovn in Table 23. The scourlng
‘differences hetween;pigs fed the ND diet ad libitum or
restricted cam also be explaiﬁéd:hy.the differences in
nutrient intake shown in Table 23;-There‘is disagreement in
. sigpificance, however, between the 2 tebleS'concerning
intake leveis involving the HD diet. In both tables there
was no difference betveen the 2 diets when fed ad libitunm.
When both diets were restrlcted a similar pattern was
displayed in each table, but the differences in scouring
/were &eemed significant while the differences in emergy and
protein intake were not. These differences, however, were
fcﬁhd to be significant at P<0.10. |
This data on levels of cutrient intake and the high
degree of agreement in differences between treathents: in
Yables 22 and 23,'suggests-that nutrient intake may be the
controlling factor in predisposing early-vweaned piglets to
diarrhea. Although 'bver-eating' has often been suggested as

]

<
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TABLE 23: EFFECT OF DIET, WEANING AGE, AND LEVEL OF INTAKE ON
. AVERAGE DAILY DIGESTIBLE ENERGY AND DIGESTIBLE
= CRUDE PROTEIN CONSUMPTION PER KG OF PIG

DE' (kcal/kg pig) DCP pcp! (g/kg pig) -

' Diet: \ ' ND HD Sig ND HD Sig
Weaning Age: . | y
3 Week 127.3  141,9 * 5.49 6.07 *s
4 Week 137.4  141.3 NS 6.01  6.19 NS -
' ngnificance * NS o NS

" Intake Level:

. . LY
Ad Libitum .141.9  150.0 &% NS 6.22  6.57 NS
Restricted 122.7 129.4 NS 5.29  5.68 NS
Significance hk ek wok _wex
‘*Standard Error =~ 4.44 o 214 B (\'?
T
For weeks 1, 2, and 3 only. w
t LY
*(P<0.05).
***(p<0.005) ..
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' tife cause of scouriné'(SteVens 1963 Kenwdfthy and Crabb
1963; Palmer and Hulland 1965 Thomllnson 1969), to the best
of the author's knowledge no one has attempted to separate

-the effects of feed volume and nutrient intake.

Effect of Feek Post-weaning . o

Table 24 shows the effect of weeks post-weaning and
main-factprs on the incidence of scouring. In general,
incideﬁc; of.scours was greater for u—week—yeaned pigs than
for B—Qéek—weaned pigs, but the dif;erence vas significant
only in week 1 and week 3. Ad libitum fed pigs scoured for
significaﬁtly more days than restricted fed pigs in weeks 1
and 2 (P<0.005) and week 4 (P%0.0S) but not in wveek 3. Pigs
fed the HD diet scoured more days :han pigs fed the ND diet
but this was significant only in week 2.

For all factors tﬂk incidence of scours was highest in

week 1:-and lowvest in week ‘4., In ggherél; there wvas little .~ 4

regained its weaning veight, the digestive system is
becemind adapted to solid food and immunity is buildig
A similar overall pattern for severity is sh#ln in

Table 25. Again the 4-veek-weaned pigs scoureg

S significantly

'more severely in week 71 and reStricting ipfake significantly

reduced the severity of scouring in weeks"\and 2. The
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TABLE 24: EFFECT OF WEANING AGE, LEVEL OF INTAKE, DIET
AND WEEK POST-WEANING ON INCIDENCE OF SCOURS

Week: 1 o 2 3 4

/ BB .

Weaning Agelz

3 Week 398 26° 15° 5P
4 Week 61° a0 30°c 1n°
Significance | Fokk NS _ ** ' NS ‘ v
’ >

Intake Level: .
Ad- Libi tum 59° 522 20° 19°
Restricted 412 343 25" e

\“‘Sign{ficaﬁéé *okok *kk NS *

Diet: )
ND  46° 18 1P -
HD 542 482 2P 15P
Significance .. NS . - * . .NS . NS

- ' - .
Standard Error = 5 65 ,
1

Means within rows with QMe sane superscr1pt are not s1gn1f1cant1y
di fferent (P>0. 05) \ .

(P (*0.05) -
**(p <0.01)

**(P < 0.005)



TABLE 25: EFFECT OF WEANING AGE, LEVEL OF INTAKE, DIET

AND WEEK POST-WEANING.ON SEVERITY OF4SCOURS

64

Week: | - .2 3 4 
IWeaning Agelz | =
3 Week . 96° 108° 36° o8P
4 Week e 96° 575 216
Signi ficance ek NS NS NS
Intake Level: - |
Ad Libitum - 1572 120° 37¢ 32¢
Restricted 110% 802® 56 14°
Significance ' o XF* ***’ NS NS
D o 14d g7 33° 20¢
HD R VEL 1132 60P 26°
Significance : NS * * NS

Standard Errom = 13.1

lMeané{' within rows with the s
different (P >0,05).

*

(P ¢0.05).
*%k
. (P<0,01)

* ¥k
(

P<0.005) . .

ay/s__@erscr"ipt are not signi.ﬁcanﬂy
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scouring was more severe on the HD diet and the difference

wvas significant in veeks 2 and 3.
‘Comparison of Table 26 with Tables 24 and 25 shows that
¢ there is a great deal of qgreement between them. Within week
1 and week 2 every difference declaredASEgnificant for
severity and incidence of scouring between main factors

shows a 51gn1f1cant dlfference in. lntake of energy.

This data lends strong support to the hypothe51s that

’*nutrlent intake is an 1mportant factor in predisposing
weaned pigs to diarrhea. The volume\of feed consumed vas
less important than nutrient intake since t here was less

weight of feed consumed on the HD diet than on the ND diet

but there was more scouring on the HD diet.

P




TABLE 26: EFFECT OF WEANING:AGE LEVEL OF INTAKE DIET: AND
WEEK POST-WEANING ON AVERAGE DAILY CONSUMPTION
OF DIGESTIBLE ENERGY (KCAL/KG Of PIG) -

i

e

Week - ] S 2 3

. Weaning Age:]

% Week " 67.3% . 135,58 1 195.3C
4 veek 79.8% © . 13.7® 2005
q SignifiCénce jalal E 7'; NS NS

Intake Level:

A Libith g 85.3% 144.3% 208.3°
Restricted 61.92 128.8° . 187.4°
Significance Ak *x dkk

Diet: 3 N -
N | 70.8 \lyﬁ 132.4 193.6C
HD 7@ e 202.1

. Significance - "NS e * / NS
' \

‘Standard Error = 4. 23'” o ,‘ -

]Means within rows w1th the same’Superscript.are not significanflyv
- different (P>0 05). - Y . :

*(P<0.05). o
._,**(P<0 01). N
4% (P<0.005).
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BE. Summary

Overall performance vas greater €or u-eeek-weaned pigs,
the HD diet and ad.lihitum feeding'than for:3—week—ueaned‘
pigs, the ND diet and restricted feeding, respectiiely.

The 3-week- ueaned plgs had a greater 1mprovement in
performance when- fed the HD. dlet compared to the ND diet
than dld pigs vweaned at a weeks. Restrlctlng feed 1ntakev
reduced performance more for 3—week -weaned plgs than for
4- week weaned plgs. Restricting intake s1gn1f1cant1y
'1mproved gain to feed ratios for u—week-weaned pigs and the
HD diet. ~

Weeks nost-weaning'h A a significant effect on
performance. The gain- to :gld ratio:of.the HD diet increased’
"more rapidly than the gain to feed ratio'of»tne-NDvdiet. The
feed intake of pigs fed ad libitun vas lessefor pigs fed the
HD diet than for those fed therND‘diet. Restrict;ng feed
iptake reduced growth ‘rate, but 1mproved gain to feed ratio
for both diets at both ages. 0vera11 performance vas better
for plgs fed the HD diet. N |

courlng data presented 1nd1cates that volune of

feed consuned is less important in predlsp051ng piglets to
post-weaning scours than is total nutrient ‘intake. The_
u—veek-veaned plgs scoured more than the 3~week—veaned pigs

and this appeared to be related to a‘higher'relative level

of nutrient intake. Pigs féd ad libitum a HD diet‘ate'less



o

feed than thoSe fed the ND diet but due to the higher

68
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den51ty had a sllghtly hlgher intake of DE and DCP than
those on the ﬁD diet. The plgs fed the, HD diet suffered a
greater 1nc1dehce and severlty of scourlng than pigs fed the
+ ND diet. when both dlets wére restrlcted to the same
estlmated level of DE and DCP per kg of plg (based on table
."values) the HD d1et still produced a hlgher level of

- scouring in the pigs even though the volune of feed consumed
was much less than that of the ND diet. Calculathh‘of
aetual DE and bce intake based on the digestibility data
dndicates that'higher nutrient'intake“is related to the._ ,
1nc1dence and severlty of scourlng in weaned pigs.” It is
pos51b1e that the greater scouring observed in’ plgs fed the
HD diet or fed ad libitum vas due to the 1ncreased
:avallablllty of nutrients in the intestinme for bacterial

‘growth.



IVv. EXPERIHENf IXI: E?fECTiOP AGE, DIET AKD FEED INTAKE ON
| APPARENT | PTG nsw@rumr |
A. Objectivé
The objective was to determine the effects of wveaning )
age, nutrient density of the diet‘and level of feed and
nutrientdintake'oh the.epparent digestibility of energy,

. " ]
protein and ether extract.

B:’naterials and Methods

Anlmals and Dlets

"The diets, ani mal, mapagement'and statistical tréatment
.were as described in Experiment II. In addition, simple

correlations between pens vwere generated to determine the

effeCts of Heeklj scour severity‘and ihcidenceﬁmpon nutg&ent
dlgestlblllty The interaction eﬁfects of the digestibility
- of each nutrlent upon the others was also determlned by

# simp{e correlations.

£

unlgestlon Trxal
hﬁ( .
Apparent dxgestibillty values for crude protein, gross

energy and ether extract vere deternlned asing the chromic
\

oxide procedure (0. 5% ‘inclusion 1eve1). Feces vere collected

-fron each pen during 3 separate collectioﬁ perlods. These
R Y
'post—veaning collection periods weére: Ieek 1 —.do?s Ss 6, 7

ieek 2 - days 12, 13. 14;. and ieek 3 - days 19, 20, 21. On -

-3

& . . . |

‘ o |  . 6g - 1:~;A: {’,M:‘ di- e
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each collection day feces voided over a U hcur period afger
the morning feeding were-collected. Only fresh, intact and
uncontaminated feces were collected. To make good | *
. collections possible, the pens were thoroughly ¢tleaned after
the waste feed was swe?t—up and before any—f'c were
collected. Fecal samples vere pooled‘by pen and storéq at

5 C during the 3 day collection periodf

Laboratory Analyses v : s
At the end of each collection4period, the feces were
dried in a forced-air ovem at 60 C for 72 hours. Both feed
and feces were ground in a laboratory mill and
representative samples were used for'rbe fcllowing 7
determinations: a) chrdmic oxide was determined. as described
by Czarnocki et al. (1961) with the modifications of Fenton:
and ‘Fenton (1979); b) groés energy was determined-in a Parr
,_ygen Bomb Calorlmeter (Parr- Instrument Co., Moline,
Illrnols), c) Kijeldahl crude protein (N x 6.25) -
determlnatlons were as described im AOAC (1975); 4) ethern
extract was determined by extractlng Hlth anhydrous dlethyl.
ether for 6 hours. The apparent dlgestlblllty values were

calculated u31ng the formula described by Lloyd et al.
(1978).
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C. Results and Discussion ' , ‘>

Al

Main Effe gtgz o =

The mean apparent digestibility coeff1c1ents for

energy, protein and ether extract, subdivided by main
effect, agsear'rn Table 27. Neither age rat veaning'nor sex
had any effect upon the digeStibility coefficients measured.
This agrees with the/findings of-Leibbrandt‘et al. (1§75a).
?here was no ef{ect‘of diet upon the digestiibility of'
energy, hoyever, the HD diet had significantly greater
dlgestlblllty of proteln (P<0 05) and of ether extract

(P<0 001). The greater dlgestlblllty of protein for the HD
diet is likely due to the replacement of graln with soybean
meal, since soybean meal proteln is relatlvely more -
digestible for the young pig than cereal protein (Lucas and
Lodge 1961). The difference'in'digeStibility of ether '
extract 1s partly a reflectlon of the hlgh leVel (10%) of
soybean oll used in the HD dlet. Soybean 011 is known to .be
more dlgestlble than tallow for growlng pigs (Braude and

Newport 1973). With a low level of added fat, .a high.

percentage of the fecal fat w111 be fron endogenous fat
excretlon thus glvln; a lov digestlbillty value. Also a high
,percentage of the fat 1n the ND diet cones fron the cereals'
':thch have a. poor ether extract dlgestlblllty (Lowery et al.
".1962 Frobish et al. 1970- Leibbrandt et al. 1915/5?) That

these dlfferences in ether extract dlgestibility vere

“



v o . 72

TABLE 27: MEAN DIGESTIBILITY (%) OF ENERGY. PROTEIN AND
ETHER EXTRACT BY MAIN EFFECT

I

Co - ‘ : ther_ .
Engrgy Prqtein ‘ Extract

+

wéaning'Age: | o o | B
3 Week - o . 796 773 . 612
4 Week - C80.6 . T 787 - 64
Significance NS Ns s
o 7 e0 . 770 54.6
HD | ' s 790 3

LR

- Significance .

* KKk

Intake Level:

Ad Libitum v 794 773 59.7
~ Restricted | - 810 I 73;} = 66.1
‘Significance % N$  n '  . ¥ .
» '.~Fema1e | . a::50;31‘ B 64.0 .
'*ﬂff?]V'ma1¢1,f' . - o 80 o 70 .;61;8 '._.3
: S’iéh—ific_‘ancg' o s ,4 | — | Ns

\ J.,}i %%;(P;O:OOb);;:};"iﬁ‘a *iW;f}Hf  ::“T“%Hﬁ;ﬁﬁ. et

S A
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accurately‘taken into account during diet formulation is
evidenced by the fact‘that theré@kas no difference in the
digestibility of enepgy betveen the 2 diets. o

Restrlctlng:feed intake ihcteased the digestibility of
energy by 1. 6% (P<0. 05), ‘of ether extract by 6.4% (P<0 05)
and of proteln by 1. 4% (NS). An increase ln dlgestlblllty
dne to restricting 1ntake has been observed in growing svine
(ARC 1967).«£estricting intake by 15% in‘groving pigs
‘generafly resuLxs-in an increase iﬁ-digestibility of 7 to
10% for energy. To'fhe best of ;he ahthor's\ghovledge, no
comparisons have'appeéred in the litératuré‘for
digestibilit} on ad libitun versﬁs res;ricsed feeding of-
pormal diets for éarly—weahed pigs. De Goey and Ewan (1975)
fed.3;week—veaned pigs at 2; 3, 4 or 5% of body weight(on
diets formulated to twlce NAS NRC (1968) reqaltements and
found no s1gn1f1cant effect on dlgestlblllty of nltrogen or
energy. This cannot be con51dered restrlcted.feedlng due to
the high nutrient level of the diet. -

" Week post-weanlng_had a 51gn1f1cant ‘effect on the
dlgestlblllty of energy, proteln and ether extract as shovwn
in Table 28. The digesgibxllty,ofbgnargy 1ncreased /
significantly from week 1T to Héek 2'(P<0 05) and from week é'
to veek 3 (P<0 05) - The dlgestlblllty of both proteln and
:ether extract 1ncreased signlflcantly from week 1 to- veek 2
| (P<O 001) ‘but not from veek 2 to veek 3. el
- The dlgestlblllty coefficients presentql are ln
3 agréement with the results of many vorkers vho have fonnd

“. ~
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: Y
similar digestibility values over these age periods *

(Leibbrendt et al. 19703 Lloya et al. 1957; Lloyd a;;
Erahpton 1?58: Blair 1961;‘Combs et al. 1963; Bayiey'and
Carlson 1976)._Hovever, all tye cited -authors conducted
their digeetigility trials during thevfirst veek of their
‘expe;iment and,again at the end and assumed ; linear
increase in digestibility dn}ing tﬁis peripd. The data
/presented-hete weuld,indicate that a very rapid change
. occur f 4the digestive tract duriﬁg the first 2 wveeks after

P
wveaning vith much less change occurring thereafter. Even in

dige tibility'of %nergy where the difference was significant
- , '
{PK0405) betveentyeekKZ and week 3 this change is only 2.6%

- compared to 4.3% from veek 1 to week 2.

-

T

nteraction of F nlng _ge nd Diet
Table 29 shows the 1nteraction effect of weaning age
and diet on dlgestlblllty. There'was no difference in the
dlgestlbll;iy of energy of the 2 diets at either 3 or 4
‘weers_qf'age. Thls-lndlcates that for the overall
ekperiﬁental‘period, 3;veek—weaned pigs digeeﬁed-the enmergy
from eeqﬁ diet as well as the 4¥veekLVeaned'pi§s. This shows
that fhe growth adv;ntage achieved on fhe BD diet;”és ’
dlscussed prev1ously, wvas not- due to 1ncreased digestlbllityb
:bnt entlrely due to increased 1ntake of feed. The HD diet -
fhad .a sllghtly hlgher value for dlgestlblllty of proteln
”than thé ND diet at both 3 (P<0 . 05) and 4 weeks of age. Both
.;diets had a higher dlgestlblllty of protein vhen the pigs

T.
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TABLE 29: EFFECT QF WEANING AGE AND DIET ON BIGESTIBILITY

76

Weaning Age: : | 3 Week ' ‘4 Week.
Diet: ND - o N HD SE
Digestibility}(%): ,

Energy 79.5% - 80.0% 80.6° - 80.7°  .763
- Crude Protein 76,02 a.s® 78.02P 79.5° - .g82
" Ether Extract - 51.6° 70.8° 57,52 C71.8° . 2,300

lMeans within rows with the same superscript are’ not significantly

different (P>#0.05).



N

" pigs (Table 31). Although De Goey and Evan

717

~

p -
were weaned at 4 ieeks but this was not significant.
L
~ The dlgestlblllty of ether extract was 51gn1f1cantly

higher (P<0 001) for the HD diet than for the ND diet for -

both weaning ages. ‘There was no s;gnlflcant dlfference in

4

the dlgestlblllty of ether extract for either diet for

3-week-weaned versus 4-week-veaned plgg. This has also been

4

noted by Leibbrandt et al. (1975a).

. ) a
Interaction of Diet and Level of Intake

There was no interaction effect of diet and level of A

« -

intake on energy or protein digestibility as shown in Table

30. There was a higher level of digestibility of both energy

N '
and protein for the HD diet at‘both feedlng levels. The

-difference was approachlng 51gn1f1cance for proteln
(P<0.10). The diets f:? at a restrlcted level of intake had 9

a higher level of dig stibility for energy,Aprotein and

“«

7

ether extract on both the ND and' the HD d:f}if However, only ' .
for the ether extg;ct from the ND diet wa the difference

significant (P<0.05) .

Interaction of Heaning Age and vel of Intake

-.—- p——3

Restrlcé;ng tbe level of lntagf,also 1ncreased

dlgestlblllty when conpared between 3— and u~wee weaned

-,

'5) restricted
_) -

feed Qiune to young plgs and found no difference in

dlgestiblllty, the nutrlent lever of the dlet vas so high

~ that there vas no effectlve restrlctlon of nutrlent intake.%"

A Y
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TABLE 30: EFFECT OF DIET AND LEVEL OF INTAKE ON DIGESTIBILITY
¥ . . D
D1et<& .ND : .H’
Intake Level: Ad Libitum Restricted Ad Libitum Restricted SE
Digestibilityl(%):
. Energy 79.3° 80.8° 79.5°  T81.2%° 763
Crude Protein 76,42 77.6%° 78.3° 79.8% 882
Ether Extract 50,0 50.1° - 69,5 73.1° . 2.3%

IMeans within rows w
different (Ps 0.05)

-

A
L3

ith the same supérscriptuére not significantly

5 *
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TABLE ‘3): EFFECT OF WEANING AGE AND LEVEL OF INTAKE ON DIGESTIBILITY

Weaning Age: 3 Week ‘[ 4 Week '

Intake Level:  Ad Libitum Restricted Ad Libitum Restricted SE
Digestibility’ (%): o
Energy . 79.1° 80.4° 79.7% 816"  .763
Crude Protein  77.7%  76.9° 76.9°  ‘80.5°  .882
Ether Extract = 56.4% 66.0° 6312 662 2.3%
\A . . . .

1Meams iwir(rows with the same superscript are not sign‘ifican‘tly
different” (P> 0.05). ' . .

’

B P SR Fou, 53
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Highest digestibility coefficients weie obtaineé wifh
4-week-weaned pigs fed at a restricted level. Restricted
feedigg did not increase the digestibility coefficients for
energy er protein for B-Qeek—weaned‘pigs, but did for
4-week-weaned pigs. For ether extrect the reverse was ttue..
For pigs weaned at 4 veeks of ege, restficted feeding did
increase the.digestibility of energy and proteid but qit\of
etﬂer extract. THesubweek—veened pigs generally had a d
slightlyAhigher digestibility than 3-veek-weaned pigs fed at
the same level. | |

.t

[

8

Interaction of Weaning Age and Week Post-weaning ¢

\ Table 32 shows the interaction effects of veaning age

@

and’ veek post-weanlng on nutnlent digestibility. The energy
dlgestlblllty lncreased 51gnffacantly between veek 1 and-
week 3 for both 3- and &-week—weaned pigs. The u-week-weaned

,55;; increased their capacity to digest feed energy, protein

[

and ether-extract more fapidly fhan did the 3-week—weaned

t

= plgs. The 3- week-weaned pigs 1ncreased thel; energy

dlgestlblllty only sllghtly from ‘veek 1 to veek (1 6%) and
g cons;derably from veek 2 to veek 3 (4. u%), while t e

u-veek weaned plgs 1ncreased their energy dlgestlbl 1ty 7%
from week 1 to week 2 and only 0. 5% ftom week 2 to w ek 3.__.~
This could be expected 51nce the\dlgestive capablllty of a
pig 1s developlng rapldly at thms stage. Therefore, an older'~
plg (u versns 3 weeks old) shonld he able to-adapt to a.

RN
change in d1et nore rapldly. Hovever, 1t should be noted

o l_v



TABLE 32:

[
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EFFECT OF WEANING AGE AND WEEK POST-WEANING ON DIGESTIBILITY

. ‘Weeks Post-weaning

Weaning ' o
Age - 1 2 3 SE
Digestibility (%): o | |
Energy: 3 77.2% 788 sa2®
4 75.8 82.8 83.3
Significance’ NS - *k NS '//ﬂ__/,;;//
o | | . ,/1’"‘ ‘ | ‘ . .
Crude Protein:' | 3’ ‘72,0 78.8°  81.4°
- . oy b ¢ . L.015
4 71.8 83.8° -« 80.6
Significance NS ’:*) NS
. Ether Extract: 3 51,90 620" a8’
4 49.2 4.2 70.5 .
Significance. - NS * NS
B | 5

R Means w1th1n rows w1th the same superscmpt -are not signi f1cant1y
- different (P>0 05) . ,

' ,§(P<oom

(P<o 01)
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vthat theﬁenergy, protein and ether extract digestibilities’
were‘not different for both weaning age groués 3 weeks
vpost weanlng. At this stage the 3- eek-weaned plgs were b
weeks old and the u week-weaned plgs vere 7 weeks old. When
: p

the u—week-weaned p-1gs ‘were 6 weeks old .‘2 veeks

-post weanlng) thelr enengy and proteln dlgestlbllltles were

not different from the 3-week weaned pigs at 6 Heeks old (3 .

weeks post-weanlng). The dlgestlblllty of ether extract vas
hlgher at 6 weeks of age for u-veek weaned pigs (74.2%) than
for 3 veek-weaned plgs (68.8%), but this difference was not

‘551gn1f1cant_

| This data wduld indicate that at about 6 Heekswof age’

T
"

to adapt to- the dlet.

case the 3-veek—ueaned pigs had higher dlgestlbllltles ‘t 5

._weeks old (2 veeks post—"weaninﬁ tlé:)n the u-veek-weane' plgs

"fdat 5 veeks old (1 week post-veanlng).oThe development of the

- LS
”dlgestlve enzyne system 1s obv1ously not entlrely ‘pPa sxve at

':thls age, but can be stinulated by a- change 1n dlet/

The ahove ohservatlons are conflrned by vork on

= . *

_dlgestlve enzynas by Hartnan et al..(T961) who observed that,-‘

'levels of nost enzynes reach ar naxila betueen 6 and 7 veeks

"of age. They also observed that dlgestive enzy-e developqent:'

oo

SIFOT u/weeks of age and prov1d1ng that”

RN



;.appears to be entirely pa551ve untll about 3 weeks of age7

s1n¢e weanlng prlor to this had no . effect on enzyme levels

s )

Locor act1v1ty. Blalr ﬂ1961) also found that at € to 7 Heeks of

_A?ge there was little’ dlfference 1n energy dlgestlblllty

regardless of'the age at veanlng.

Intggactlon of D1et g_g'i g t—veanlng S o y

The dlgestlblllty of energy, proteln and ether extract b

,1fof both diets lncreased from ueek 1 to week 2 to wveek 3 as
shown 'in Table 33» Increa51ng dagestiblllty wlth increasing

age has been shown by Lloyd et al.(1957), Combs et al.

(1963), Problsh et al. (1970) and Leibbrandt et al (1975b).

All second veek” values vere 51gn1flcantly greater than those

observed in the. flrst week of the dlgestion trlal (P<0 05). ;

It can be concluded from the data pfbsented in Table 33 that
a hlgher level of adaptatlon to the dlets occurs'between
week 1 and week 2 than between veek 2 and veek 3. The only
SLgnlflcant diff:rence between week 2 and veek. 3 was for the
’dlgestlbility qf energy on the HD dlet. This difference is
likely due to the fact that 22 5% of the kcals in the HD
vndlet are derived from added fat vhile only 7. 3% of the kcals
1n the ND dlet are derlved fron added fat. By week 2
__digestibillty of ether extract on the ND diet had reached a
jffnaxlnpn, howeyer, for. the HD diet ether extract.

; dlgestlbillty 1ncreased by 6- 2% fron week 2 to week 3. The

;;dlfference in dlgestihillty of energy for the HD diet t],m

.....
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TABLE. 33: . EFFJ?I' OF DIET AND WEEK POST WEANING ON DIGESTIBILITY

. ¥

__Weeks Post-weaning i o,

Coplet i 23 s

Digestibilityl(®): T o u
® .

o
[=2
&

Energy: . : ND . 76.9%. . Bo.9® s23® v
,e7f3¥,_.,_ o R e e P PR 872
WD . 76.1%  80.7° st

'éignific‘an‘ce L T NS NSNS

o

 Crude Protein: . - ND . 7128  80.4>  79.4° |

o

o WD 72,82 e2lo
 Significance - - NS NS NS
) . ‘T:u‘%""; v. - . o “;:‘ : . . - )

R

, Ethér Extraét SN a2t g seld

e we ad wd
',.:'S'ignifican'cé; SR e e e

e

“ .

1Means wi thm rows wi th the same superscr1pt are not-si gm ﬁcant]y
L «different. (P>ﬂ 05) : .

(P<005) L
edon)y SRR



:fdlet had a 51gn1f1cantly greater dlgestlblllty of ether

.f,extract due to the hlgher.level of fat lnmluSLOn as

l

. (‘ »
R L N %7

. " TN . wo
Voo . - /’ '5‘ . M
'

‘f; There vas no dlfference 1n dlgestiblllty of the 2 dletssyg“

A".Jf

mwlthlnfﬁeeks for energj and proteln. Proteln dlgestlbllrty,

;551gn1f1cant (P<O 0$) for energy- and protern, but not ‘for b

'-ether extract between Heek 2 and week 3.‘The dlgestibility g

ffﬁhowemer, vas con51stently hlgher for the HD dlet, leadlng to _

5‘the;overall srgnlflcaﬂtudrfference;mentloned‘earller,;:.

vyt :
. o

-

'lInter-ct g_ ongg'“l f Intake _gd Week Post —weanlgg

‘0

The 1nteract10n effects of level of 1ntake and veek

post weanlng are shovn 1n Table 3#. Restrlcted fed p1gs had

.hlgher dlgestlblllties every week than d1d the ad llbltun?"

)

u"ffﬂ_fed plgs, th the dlfferences were not 51gn1f1Cant.

A /- :'

'Dlgestlblllty coeff1c1ents of the ad 11h1tun fed plgs, -

*fh'increased each week These 1ncreases ln dlgestrbllity were .

- -«‘ P

AL

_of energy, crude proteln and ether extract for the

7restr;cted fed plgs also increased s1gnif1cant1y from veek 1r‘

'dlgestiblllty values 1n veek 2 for

'These data would suggest that for pigs fed at a restrlcted

P

- to week 2. In week 1 and week 2 the restrlcted fed pigs had
*”hlgher digestiblllty values than t e ad llbltun fed plgs. Inv

},,week 3} however, the dlfferences we e very snall. The

he restrlcted fed plgs

vere nearly identical to the val S obtalned in veek 3. ‘»'

1eve1.€ 11m1t to their ahllity to ‘1gest energy, proteln and

ok

. 7.%reater ether extract dlgestlhlllty.,ﬁlthln each week the HDF"~[,ff%



V5‘]Means w1th1n rdWs w1th the same SUPEPSCPIPt are “°': T—T~

a

D1gest1q!11ty (%)
i Si.' e L,?

o S

,ﬂ:4 E§§E9¥$ f?1 ?V*“VfiTAd L1b1tum 75 5

R

| Significance NS

* Crude-Protein:

Vi

v

S1gn1f1cance '{ '7fﬁ;,fff,N$f,3:;a;j

?:;xRestr1cted 54,5a

: T A I
T . ] T ST i
L .

::ngf',”*j;Restr1cted '77 5 Q‘H

fﬁj;ifAd L1b1tum 7bﬂ§§},f5
| ﬁ'*ftRestr1cted ;i]72;§§';;;

.-;Efﬁeffsgteact:,jﬁlz,Ad Libitun :345;73

82.3 _:.._-;_,. ) 83.3 _ ‘j, . g RS

“ b T ‘.'4_..."“‘!
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. . ") Gt T Ty

.'aeether'ent act vas reached in Hhe_second ueek of the trlal.’é Jgﬁit g

The lmpllcatldns age that 'ltn ad lihltun feedlng more tditﬁt*fi?
if,,nutrlents are avaxlable 1n the dlgestlve tract for bacte:lalfffdfﬁjf[
”53f;gr°'th than wlth restrlcted feedlng and that Wlth reStrlctedleer_Jt;:d

nuefdfeedlng the p1g 1s required to dlgest feed to 1ts ﬂaxlmum:fr,,
t,iablllty thus reduc1ng the llkellhood of bacterlal dlarrhea_?{;, r |
..jﬁpalner and Hulland (1965) restrlcted thevfeed lntake of ::1S;f:;{?.ﬁ

"weaned PlgS to 50%.of’adﬂ1;b1tum 1ntake and found a d?

'd;qulgnlflcant rednctlon”in total and percent hemolytlc E._coll”fﬁrfffjﬁf

= f

71_Q*and reduced nunber of p1g days of dlarrhea from 4 for the f"{rﬁj;‘.‘

:ldad llblt“m fed group to 10 for the restrlcted fed group. iy of)

”
\ S
A )
kP s
Y ~
W

'1aare shown 1n Table 35. There was.darlif:f

S E T J_.'. g 7 e
'uthat severity; ay be a hetter neasure of scouring than

'; ‘bflncidence._The”signiflcant negatlve correlation for veek 1
}; ilndlcates that a low level of dlgestlblllty is- SIQBifiCantly TﬁW"'

Ec*”frelated to'a hlgh level of scourlng. Scourlng Plgs haVe beenfffqlgﬁi“

‘fshown to have a 5 to 7% lover digestlbilxty than normal pigs°§f39~:’

”1dfor ener9Y a}d protein (Lloyd et ar:‘1957)a Bowever in- this gTLf'“'

L8

'7xper1nent;only v1sna11y nornal, 1ntact feces vere collectedﬁaf'“
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result B! scou 1ngQ lranbavela et al. Q1975) and Aumaltrei?ffff

(1957) opserved that a lower dlgeStibilltY nay be associated

Tfulth a hlgher 1nc1dence of scouring.‘In veek 2 and week 3

| i5féﬁthe'scouring was lesS 1nf1nenced bY deEStibilltYp 81nce‘5?5”75

'5ﬁfffdigest1b111ty values

ire nuch highe: and the scourlng was S

o

'f{~1ower than 1n ueek 1. 5couring after the flrst week vas ”V;f L

‘ffflikely related more to nutrient 1ntake, as descrlbed 1n

"%ﬁ;Experiments I and IIfwthan to dlgestlbllity.‘af
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o,

S | - N -A. . e - . . . . : .

There was no drfference 1n dlgestiblfty between 3— and

u—veek—veaned pigs for eneggy, proteln or ether extract. The. L

=

HD dlet had a sxgnificantly greater digestibility for ,fﬂi};\

I
it

proteln and ether extract bnt was not different fron the ND;/r

| diet 1n digestihility bf energy. BeStricting feed 1ntake‘

7, 1

. significantly 1ncreased the digeséih;lity of ration-

nutrients.:There vas no dlfference between diets 1n response'_r

ﬁ ;

’Li to. restriction but the u week-weaned plgs increased their

dlgestlbillty when feed 1ntake was restricted vhile the

v\‘

3-week—weaned pigs did not. Digestibility of all nntrients

1ncreased 51gn1ficantly fron veek 1 to week 3.-The greatest L

&

lg~1mprovement occurred for ether extract. Pigs had 51milar

digestibilities at the same chronological age regardless of o

the age at veanlng. By veek 3 there was no difference 1n
digestibility between ad libixum and restricted feed1ng.-= Ce
Poor digestibllity 1n the first Veek post-veaning probably

predisposes plglets to scouring.

S IR



R *fseverity of scours. In general the 1nc1dence and severity of

t’i'tpost—weaning scours can be reduced by restricting

cmlnnu. sumnx 3
v“_,The experiments presented hereln have examined the effects h(;'
'wfaof weaning age, diet complex1ty,_nutrient den51ty of the

T

1fd1et, nutrlent 1ntake, volume of feed consumed and

}digestibility of the starter diet upon the 1nc1dence and 'ifg

CL .

R

,.‘

B :post-weaning feed intake.‘The total nutrient 1ntake 1s more

R
1mportant 1n predisp051ng pigs to scours than 1s volume of '

-hifeed consumed. A slmple dlet prodﬂces less scourlng than a

‘~t‘sem1 complex diet and a normal den51ty diet produces less

o scouring than a hlgh den51ty diet..Greater performance, R

”ﬂtﬂ,wintake. The poor dlgestibllltY that °°°“rred 'hen pigs 'ere

_,f‘

however, was achieved during the post-weanlng period by

', feeding a semi—complex or. high densxty diet, but there vas »ﬁ”t
ino difference 1n subseguent performance to 90 kg 1ivewe1ght.
::Plgs weaned at u weeks of age tended to be more susceptible

Syto scours than dld pigs weaned at 3 weeks of age when they

were treated 51m11ar1y, due to a greater relative nutrient
i.

:’%“first.veaned onto a solid diet, at a stage when the i

T@gfprohably facilltated the onset of scouring.

'lkdigestive enzyme complement was not fully developed, most.v .

Lsupport er the:iff

<hypothesis that digestiwe enzyme 1nsufficiency is likely
;respon51hle for scouring in early-veaned pigs is provided by

'igfthese experiments. jif~
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