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SUMMARY
A total of 60 pigs made up of 30 Large White x Landrace pigs (LW x L.D)
and 30 indigenous Nigorian pigs were allocated to flve Eroups of 12 pigs each,
such that llhl!rﬂ wire § bnrrows and 3 gilts of esch breed within the group. These
were individually fed one of & dietary protéin levels (12%, 14%, 16%, 18% and 20%
ﬂl:- ﬂﬁ"nﬂm initial waight of 8 kg to o torminal weight of approxima
S .;_'1.-' g t; I S LU . = :
uﬁ‘m‘_ it which weight all pigs were slaughtered for carcuss appraisal,
\"mtﬁhﬂmnm significantly improved both vate and efficlency of
m%ﬂmﬁs, being best on the 20% protein dlet.  For the IND pigs,

best rate of gain was obthined on the lowest protein lavel, while at levels of protei

above 18%, an dhvious decline in rate of #ain resulting from further Inoreases in
protein levels were ohzetved, Feed efficlency in the IND pigs was improved when
protein lovels in dieté were Inereniéd from 12% to either 14% or 16%. This impro

yement was more obvious at lower welght class intervals, than when pigs were
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reared to heavy weights. Carcass traits were tmproved in both breeds ss protein
levels wore increased, the Improvements being more marked for the LW x LD
pigs. There were highly significant breed differences for growth, feed efficlancy
and all carcass measurements: Significant breed x ration interaction was obtained
for growth rate, feed efficiency and most ¢arcass traits, exeept percentages hone,
akin and shoulder, carcass length und dressing percentage. The results indicate
obvious differences in protein and amino acid requirements for growth and best
earcass quality, which are discussed In relation to inherently different capacitios

for proteinacecus and fatty tissue prowth.

INTRODUCTION

Twa previous reports (Fetuga, Babatunde and Oyenuga, 1976 and Fetuga el,
AL, 1576b}, have dealt with the performance and physical carcass traits in the
hﬁmn pigs respectively. The indications were that these pigs performed much
better under intensive munagement conditions, though their carcass characteristios
were poor when judged by current British and American Standards. Two earlier
reports, Tlori (1874) and Bressani (1974), had also indicated much lower protein
requirements of the indigenous pigs relative to the imported European breeds,
Thesc studies were espentially concerned with growth rate and efficiency of feed

utilisation of these pigs over falrly wide welght class intervals, The report by

Fetuga et al. 1978a, had suggested that the indigenous pigs matured earlier and had



183

Protein Levels for Imported and Indigenous Pigs.

& lower potential for lean tissue growth compared to the imported Furopean pigs,
Buch earlier matyring bresds would tend to have the rate of fat deposiiion over-
taking lean tissue deposition at an earlier stape than latter maturing breeds., The
net effect of this may be that the protein needs may be initislly high but decline
much earlier than in breeds maturing latter. It is quite possible therefore that over
the welght range reported by Hor (1974) and Bressani (1974), seVeral changes in
the mitrient requlrements of the indigenous pigs may oceur over several short
weight class intervals. Such changes are lkely to occur much earlier in the indi-
penous compared to their European counterpart, Moreover, while additional protein
may not benefieislly influence growth rate of the indigenous pigs, it may result in
improved caroass quality. Several reports, (Cooke, Lodge snd Lewis, 1972; Ohea
and Leveille, 1969 and Fetuga et al, 1975a & b} have shown this to be true in the
case of European breeds of pige. It was envisaged that this may well apply in the
case of the indigenous pigs of Nigeria,

The purpose of the present study was therefore to assess on & comparative
basls, the response of both exotie and indigenous pige to protein increments In diets
of fairly constant digestible energy concentration, over several well defined weight
:lags intervals, It was also intended to assess the effoct of protein in excess of
hose suggested to be adequate for the optimum growth of the indigenous pigs on

heir carcass characteristics.
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MATERIALS AND METHODS

Animals,

A total of 60 Large White x Landrace plgs and Indigenous Migerian pigs
weaned at B weeks and welghing initially between 8 and 9 kg were assigned fo
& proupo of 12 pige cach on the basla of breed, sex, average nitial welght wnd
litter origin, such that the average group weights were similar. Within groups
care was taken to ensure ¢losely similar mesn initial weights between breeds.
There were in each group 6 Large White x Landrace pige®(LW x LD and 6 Indipe-
nous Nigerian pigs (IND), The indigenous pigs uzed had been selectad for growth
rate over a three year period.

Housing and Managomaent,

All pigs were housed in concrete floored pens equipped with Individusl fecding
units., Thay were assigned individual numbers which tallled with the numbers
asslgned to the individual feeding units, feed buckets and troughs. The pigs were
fed thrice daily all the feed they would consume In 13 hours each time, in individual
feeding stalls. At the end of a;a:;h feeding period, plgs were led out into playing and
aleeping pens where they had access to water ad-lbllum. No bedding materials
wera provided in the sleeping pens.

Deworming was done & week before the pigs were placed on the test dieta

and about 6 weeks afler the commencement of the experiment with an ascaricidal

drug [cupane),
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Individual welght changes for the plgs were recorded weekly, while weekly
leed consumption was ealoulafed from the differences between the amounts of feed
offered and refused. When plgs attained or exoeeded 68 kg at the weekly weighing,
witer but no further feed was given and the onimals were slaughtered about 18 hrs
afterwards for carcass evaluation. The careass treatment, disseetion and measure-
ment procedures were as earlier desoribed (Fotuga ot al. 1976).

The study involved & comparison of live diets formulated to give o single
digeatible energy value of approximately 3800 keal/kg and erude protein levels of
120, 14%, 16%, 18% and 20%. The aotual values on unalysis differed slightly from

the oaloulsted values (Table 1). The dictary ingredient composition as well as the

svels of some nutrients appear in table 1, In balancing the diets, an
w@wfumm:mmmly the same ratios of the main protein
conpentrate, .ﬁﬂimnﬂ. blood meal and groundnut eake, thus maintaining at approxi-
mately the same proportions; the amino acids contributed from plant and animal
mources, even though the absolute quantities varied. The cnaleulated essential amino
acid composaition of the experimental diets is presented in table 2, Except for lyaine
tryptophan and methiopine + ¢ystine, most diets appeared to contain adequate or

more than adequate quantities of other essential amino acids.
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Table 1. Composition of Experimental Diets (% of alr-dry diota)
Diets (% of protein levals)
Ingredionts
13 14 16 iR 20
Yellow matze B.80  78.26 74.64 70.20 &6 75
Groundnut cglee 5. 20 8. 840 11.20 14. 00 16, 50
Fish mea] 1.10 2.64 3. 60 .00 4. 8@
Blood meal 1,65 &i210) 2. 80 3. 50 4. 00
Rice-bhran 2.-51) = al 2. 60 2. 50 20l
Vit-Min-Premix + {1, 50 .50 0, 50 0, 5l A
Oyster shell 0, 75 0. 75 0. 75 0. 75 0, 75
Bone meal 1.50 1. 50 1,50 1. 54 1. 50
Palm ol 2. 50 2. 50 2. 60 2,50 2,50
Salt (Nacl) 3, 50 -5l . 5D . 50 ., 50
ino ++ + + | + - -+
Tote] 100 1ao 1on 100 100
Analysed erude protefn (% DM) 12,48 14,19 14,29 14, 38 21, 06
Analysed caleium (% D) 0. 86 0. 84 0. 96 0. 98 1,02
Analysed Phosphorous (% DM) 0, 59 0.68 0,72 0,71 0. 74
al d B e i ;
Analysed gross ene By (K gﬁlﬂfdﬁﬁs. 0 4880  461.0 459.0 484, g
Caleulsated digestible
encrgy (Keals/100gfeed) 285.1  386.2 379.4 38l.% 36B. 6

+ A Plizer Livestock feed product, the com
detail in a previoys publication (Fetuga et

++ Additional Zine was provided in the diet as
maize to provide 100 ppm additional zine in all diets,

of an equivalent wedight of

Position of which has been deseribed in
-al, 1875),
Zine oxide Included at the expenae
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Table 2. Caleulated ™ amino acid composition of experimental diet as
Percentages of final diet (on air dry basis)

Essential amino (Diets (% protein levels)

B 12 14 16 18 20
Lysine 0. Ga 0. 70 0. 81 0,95 1. 07
Methionine 0,14 0. 19 0.21 0, 24 0. 28
Methlonine + Cysline 0,30 0. 38 0.42 0.48 0. 52
Histldine 0. 41 (1, 89 0. 73 0, 78 0. 85
Iso-leucine 0. 49 0. 62 0. 65 0. 758 0.79
Leuelne 1.55 1.75 1,88 2. 03 2,17
Phenylalanine 0. 58 0, 84 0.98 1,08 1,18
Arginine 0. 94 1.14 1.32 1.51 1,72
Threonine 0. 62 0. 68 0.73 0. 81 0, 87
Tryptophan 0.12 0,15 (16 0,18 0. 20
Valine 6. 73 0. 89 1. 00 1.12 1.22

+  The essential amino acid values presented were caloulated on the basis of
the ingredient amino acid composition reported by Fetuga, Babatunde and

Oyenuga (1973).
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Btatisticnl analysis,

All data were subjected to multiway analysis of voriance and where slgnificant
differcnces and inleractions were indicated, trestment means were compared using

the Duncan's multiple range test (Siecl and Torrie, 1860).

REBULTS

Averags Daily Gaing

Reosults of average daily gains for indigenons (IND. ) and Large White x Land-
race (LW x LD) pigs reared on diets of varying proteln uglaeentrnﬁ.cm over different
welght clase intervals between weaning and 68 kg Hveweight are present in table 3.
For gll of the weight ranges smdied, there were significant main treatment {protein
level) effects. Except for the weight range of 9 to 22, 7 kg, whers the performance
of the two breeds were not significantly different, the IW x LD pigs grew at a highly
significantly (P 0.01) faster rate than the Indigenous pigs (IND). There were highly
significant breed x ration interaction [or all the weight ranges. For the LW x LD
pigs, inoreasing protein lavels in the diet resulted in increasing rate of liveweighl
gains up to the 20% protein level, which was the highest level leated in the present
study. TFor the local pigs, however, thers were no significant differences in growth
rate due Lo lncreases in dictury protein lavele, Best rate of guin for these pigs

appeared to be on the two lowest protein levels. There was a noticeable, though

non-significant tendency for growth rate in the indigenous pigs (o decling as the
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protein levels were increased beyond 14%, the depression being most marked on

the 209 protein diets.
Feed Intake.

The average daily feed intake for indigenous and LW x LD pigs for different
weight ranges are summarised in table 4. Increasing protein levels did not consi

tently influence feed intake in both the IND. and LW x LD pigs. No significant
interaction wes obtained for breed x ration. There was no clear cut difference in
the feed consumption of both breeds, although the IND. pigs consumed more feed
than the LW x LD on the 12% protein diets.

Feed Conversion Efficiency,

Table 5 summarises the feed conversion efficiency (FCE) for different walgl
ranges between ¥ and 68 kg Uveweight, for both LW x LD and IND. pigs. For all
the weight ranges studied, there were highly significant differences due o '“5
i:lrulu. Highly significant breed differences were also obtained in the responses |
to protein levels, Highly significan! Breed x Raton interaction was obtained for g
the weight ranges except in the interval from 9 to 22. 7 kg. For the LW x LD
Increasing proteln levels resulted in improvements in the FCE being best at the 3
protein level for the range 9-22. 7 kg liveweight, The FCE at the 200 protein le
In this weight class was significantly better than for the 18% level which was in

betler than for the 16, 14 and 12% protein diets. Exactly similar trends were
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noticeable for the 9 to 34 kg and 9 to 45. 5 kg liveweight ranges. When the LW x LD
plgs were reared to heavier weights (56. 8 and 68.2 kg), even though increasing

the protein levels improved FCE, significantly, the improvement for pigs on the
20% protein diets over those of pigs on the 18% protein diets were not significant,
For the indigenous plgs, increasing the protein level from 12 to 14% resulted in
significant improvements in FCE for the weight rangea from 9 kg to 22.7, 34. 1

and 45. 5 kg. liveweight respectively. No further improvements were obtained
beyond thie evel. When the indigenous plgs were reared up to 56. 8 or 68.2 kg
liveweight, there were no improvements in feed efficiency as protein levels incres-

sed. Instead, there was a tendency towards a worsening efficiency with increasing

protein levels.

The groes carcass composition of both the LW x LD and IND. pigs, slaughterec
at & predetermined slaughter weight of approximately 68 kg is presented in table 6.
Percentage lean mesai was significantly increased while percentage fat in dressed
carcass decreased as protein levels were increased, the most lean and least fat
being obtained on the 20% protein diets. The values were not however significantly
higher than the lower values obtained on the 18 and 18% protein diets. There was

a highly significant Breed x Ration interaction for percentages lean and fat in dresse
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carcass., Percentage bone and skin were nol significantly Influenced by main
treatment (protein levels)., However, there were significant breed differences

for these parameters. The LW x LD pigs had very highly significantly higher
proportion of lean and lower proportion of fat compared to the IND. pigs. They
had a higher percentage bone but lowsr percentage skin compared to the indigenous
breeds. Of particulnr interest is the fact that even for the indigenous pigs ingrea-
ding protein levels resulted in a steady increase in the carcass lean percentage
and decrease in the carcass fat content,

Carcass Measurements.

Results for some carcass measurements of LW x LD and IND. pigs fed diets
of varying protein concentration are summarised In table 7, Carcass length and
dressing percentages were not significantly influenced by protein levels although
there was a slight tendeney for length to Inerease sand dressing percentages to
decrease with inoreases in protein levels. Increasing protein levels significantly
Inereased loin-eye area in both breeds, there being a highly significant breed x
ration interaction for this parameter. Mean backfat thickness was also significantly
(P 0. 05) reduced as protein levels were Increased, the reduction being more
marked in the LW'x LD than in the IND. plgs. There were highly signifieant

(P 0.01) breed differences for length, mean backfat thickness and loin-eye muscle
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area, and significant (P 0. 05) breed difference for dressing percentage. The LW
% LD plgs were longer, had less backfat, more muscling in the loin-eye and a
lower drgssing percentage compared to the indigenous pigs.

Carcass cuts as perce of Carcass t.

Results of carcass outs as percentages of dressed carcass weight are pre-
sented in table 8. Highly significant (P 0.01), main treatment effects (protein
levels) were obtained for percentages ham and fat trim and significant (P 0. 05)
main treatment effect for percentages loin, four lean cuts and fat cuts. Percen-
tage shoulder cut was not significantly affected by protein levels. Significant breed
% ration interaction was obtained for percentages ham, lein, fat trim and four lean
cuts, but not for shoulder and fat cuts. Highly significant (P 0.01) breed difference:
wers obtained for all of these parameters, The generally chserved trend was that of
an increase in proportions of ham, loin, four lean cuts and a decrease in proportion
of fat cuts and fat trim as the protein levels were increased. These trends were

more marked for the LW x LD pigs than for the IND. pigs.

DISCUSSION
Overall, the LW x LD pigs were superior to the indigenous pigs when all
performance characteristics were considered which is in line with several earlier

ohservations on the comparative performance of the indigenous and imported
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Europesan breads of pigs (Hill, 1956; Cameron and Gordon, 1969 and Fetuga et al,
1976a)., The corcass traits also indicated & superiority of the imported European
pigs over the Indigenous breed Irrespective of the protein levels fed and confirm

the earlier report by Fetuga et al. 1976b regarding the relative carcass merits In
LW x LD pigs and confirmed some earlier finding of the protein requirements for
these pigs in the tropical environment. The general trend is in eonsonance with
some earlier reports for Puropean pige (Babatunde, Olomu and Oyenuga, 187%;
Femga et al. 1976a & b and Cooke, et al., 1972). The indigenous pigs responded
differently, their growth rate not being significantly influenced by protein levels.

In fact at high protein levels in the diet, growth rate tended to be depressed. This
observation is in keeping with reports by Ilori (1874) and Bressani (1974}, The
tendency for the growth rate of the indigenous pigs to decrease at high protein levels
may be related to the positive effects of high protein and amino acid levels on muscle
development and Its negative effect on fat growth. An sarlier report (Fetuga ol al,,
1876a) had shown muscle development to proceed at a slowsr rate In the indigenous
plg, compared to LW x LD pigs, while the proportion of fat to lean being deposited
inereased rapidly with increasing liveweight. Becsuse of the lower potential for
growth in these pigs, dietary requirements appear to have been met at lower levels

than for the exotic pigs. At higher levels of inclusion, large excesses of amino
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acids are provided which not only encourage near maximum lean tissue deposition
but also depress fatty tissue development. Reports by Cooke et al. 1972 had
shown that protein levels in excess of requirements for optimum growth and feed
gfficiency depressed growth in LW x LD pigs. This they attribuied to a reduttion
in the rate of fat growth with no effect on lean growth. O'hea and Leville (1963),
had also suggested that protein per se is involved in the reduction of fatiness at high
protein levels. They linked this effect to & reduction in the activity of certain key
enzymes that are associated with tissue fatty acid synthesis. Assumling that these
apply in the case of the indigenous pig, the lowered rate of growth is to be expected
since it has bean already established (Fetuga ei. al. 1976a}, that at all stages of
growth, the entire components of tissue growth is made up of a greater proportion
of fat.

The indigenous pig grew at a Iaster rate, consumed more feed and utilised

feed more sfficiently than the LW x LD pigs at the 129 protein diet, beyond this
level the LW % LD plgs were superior with respect to rate and efficiency of galn.
It was obaerved that at lower weight classes, there were improvements in the feed
conversion efficiency when protein levels were raised from 12 to 14% and 16%. HNo
further improvements were obtained at higher protein levels and the improvements
were less obvious when pigs were reared to heavy weights. These improvements

may be related to better utilisation of the 14 and 16% protein diets for muscle
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synthesis at these lower welght clagses since the indigenous pigs could be classifiec
ag an early maturing breed in which predominance of fatty tiseue synthesis commen
ces at an earlier stage than in the later maturing breeds (Fetuga et. al, , 1976).

Even though growth rates of the local pigs were not improved by increasing
distary protein levels, in almost all cases, carcass lean content as indicated by
the several parameters measured increased, while fat content decreased, This
Improvement In carcass quality with increasing proteln levels was far less marked
than observed for the LW x LD pigs, indicating higher protein and amino acid
requirements for carcass musecling than required for growth in the loeal pigs. The
protein effect on carcass leaness is related to the effects of excess levels of protein
on fat deposition enunciated earlier in this paper.

The results of the present study confirm the lower protein requirements of
the indigenous pigs relative to the imported Europesn pigs for growth and for best
carcass quality. The differential protein and therefore amino acid levels required
is essentially related to breed differences in the capacity for muscle development.
All animals have & potential for muscle development which is determined at concep-
tion, and a rapid and effective rate of muscle synthesis requires the provision in
the diet of the essential conatituents for muscle protein synthesis, The higher

requirements of the LW x LD pig is therefore essentially related to the greater



202
rate of 1ean tissue growth which must be supported by higher gquantities of amino

aoids, Even among European pigs, Bayley and Summers (1968), had reported strain
differences in the response of plgs to protein feeding and had attributed this to
inherently difforent potentials for muscle development. Despite improvements in
the carcass of the Indigenous pig with increases in dietary protein levels, ot none

of these protein levels were the carcasses comparable to those of the LW x LD pigs.
it ia therefore doubtful, with the existing demand situation for greater proportion

of lean in plg carcasses and the availshility of better muscled breeds, whether it

is economically desirable to feed high protein diets in an attempt to improve carcags
guality considering the fact that the growth rate and feed conversion efficiency at

these levels are far inferior to those for the imported European strains and breeds

of pigs.
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