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ABSTRACT

An improved method called diet dilution technique was used (in place of the orthodox
method) to design treatment diefs to measure the crude protein (CP) requirement of the
growing Isa Brown cockerels during 9 to 13 weeks of age. A 280g/kg CP summit diet was
serially diluted with an isoenergetic 25.6g/kg CP dilution mixture to produce treatment
diets containing 120, 140, 160, 180 and 200g/kg CP on as-fed basis with 2600 kcal/kg
metabolisable energy content in diets A,B,C,D and E respectively. The diets were fed ad
libitumn to a total of 75 birds.

Mean daily weight gain and feed conversion ratio (FCR) were improved signiticantly
(P<0.05) as dietary CP content increased up to the level of 180g/kg CP diet beyond which
there was no significant improvement. This diet (D) supported daily growth rate of about
20g/bird/day and FCR of 4.41. Feed cost per unit of gain on 180 and 200g/kg CP diets were
the same {ca 10 kobo) and lower than on the rest diets, with the highest feed cost (ca 17
kobo) per unit of gain recorded for diet A. Conclusively, 180g/kg CP diet would satisfy
the protein requirement of the growing cockerels for optimal growth rate and FCK and at
minimal cost of feeding per unit of gain.

Key words:  Cockerel, feed cost, protein requirement, summit diet, diet
dilution technique, performance characteristics.

DESCRIPTION OF PROBLEM

The method commonly used in protein requirement studies to design
experimental diets is to adjust the proportion of the energy or protein
concentrates or both in order to produce graded levels of dietary pretein for
determining ‘"requirement’ (1,2,3). This approach does not #lfow for
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computing the cost of feed or nutrient under test without bias in view of
different proportions of, the concentrates used in the treatment diets.
Furthermore, this procedure may also introduce different proportions of the
essential amino acids due to the proportions of the concentrates used thereby
altering not only the amino acid balance but also the energy content of some of
the treatment diets.

A method has since been described which eliminates the shortcomings
inherent in the orthodox method. It is called "diet dilution technique” (4,5).
Although the method was originally developed and applied to determine the
methionine requirement of laying pullets, it has since been applied to measure
the amino acid requirements of different classes of poultry birds (5,6,7). In its
application for determining.amino acid requirement of birds, it entails the
serial dilution of a high-protein "summit" diet with a protein-free or low-
protein dilution mixture of similar energy, vitamin and mineral (supple-
mental) contents to produce a series of diets containing increased concen-
tration of the test amino acid. The test amino acid is made first - limiting in the
summit diet by keeping it usually at a relatively lower level of 145 to 150% of
its required value while those in greater excess may be at 185 to 200% of the
assumed or recommended requirement value. It is pertinent to mention that
the treatment diets resulting from the serial dilution of the summit diet have
varying protein contents with constant amino acid balance, a feature which the
present study utilises for designing treatment diets of varying crude protein
levels to determine "requirement". '

Despite the preference for tougher table meat which is provided by intensively
managed culled layers and culled scavenging birds notably cocks and hens in
some quarters in Nigeria (8,9), commerical cock/cockerel production and their
nutrition have been neglected until recently (10). The present study was,
therefore, carried out to modify and apply diet dilution technique to measure
the crude protein requirement of growing cockerels during 9 to 13 weeks of
age.

MATERIALS AND METHODS

Treatment Diets: A 280g/kg crude protein (CP) summit diet (SD) in greater
excess of the recommended requirement of the growing chickens (2,8,11) and a
low-protein (25.6g/kg CP) dilution mixture (DM) were formulated according
to the principles of diet dilution technique. Both the SD and DM (Table 1)
contained same contents of metabolisable energy (ME), supplemental vitamins
and mineral elements. As a modification of an aspect of the technique, Pearson
Square Method (9) was used to serially dilute SD with DM (on the basis of
their calculated CP and ME contents) to .produce five treatment diets
containing 120, 140, 160, 180 and 200g/kg graded levels of CP in diet, A,B,C,D
and E respectively (Table 2). The treatment diets were also similar in some
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calculated proximate fractions while crude fibre varied slightly but was within
the range required for normal functioning of the alimentary tract in the class of
birds used (11).

Table 1: Composition of Summit Diet and Dilution Mixture(g/kg)

Feed Ingredient N/kg Summit  Dilution
diet Mixture
Maize (9% protein) 25.00 310 -
Lafun (2% protein) 26.00 - 620
Groundnut cake (45% protein) 26.00 290 -
Palm Kernel cake (18% protein) 4.00 120 -
?Rice offal (4% protein) 3.00 120 330
Blood meal (80% protein) 18.50 70 -
Fish meal (65% protein) 130.00 60 -
Palm oil 55.00 - 20
Bone meal 14.00 15 15
Opyster shell 5.00 10 10
3Premix 360.00 25 25
Salt 14.00 25 25
Total - 1000 1000
N/kg 26.42 19.05
Calculated fractions:
Crude protein(g/kg) 280.00 25.60
Crude fibre (g/kg) 68.20 112.80
Ether extract (g/kg) 49.50 50.25
Metabolisable energy Kcal/kg) 2609.24 2606.00
Determined fractions:
Crude protein (g/kg) 279.50 24.86
Crude fibre (g/kg0 70.45 114.35
Ether extract (g/kg) 50.65 49.20
Moisture (g/kg) 103.50 97.50

'5ee (20) for production technology
3See (12) for composition.

Birds and their management: From a flock of one hundred 9 weeks-old Isa Brown
cockerels previously managed on deep litter, 75 birds were selected. After
weighing individually, the birds were allotted into 15 groups of 5 birds each
and of uniform initial mean body weight. The treatment diets were randomly
applied to the groups and each diet was fed ad libitum to three replicates. The
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tousing, feeding and watering of experirental birds used in the previous
work [12] were followed presently.

Table 2: Composition of Treatment Diets Produced From Summit
Diet and Dilution Mixture by Pearson Square Method (g/kg)
Treatment Dietary Level Proportion (g/kg)
Diet Code ‘
CP(g/kg)  ME(keal/Kg) 15D DM 2N/kg diet
A 120 2607.11 371.00 629.00 21.78
B 140 2607.34 449.70 550.30 22.36
C 160 2607.58 528.30 471.70 22.94
D 180 . 2607.82 606.90 393.10 23.52
E 200 2608.05 685.50 314.50 24.10

1See Table 1 for composition.
2Computed from Table 1

Measurements: Live body weight and feed intake of the replicates per treatment
diet were measured on weekly basis from which the mean weight gains, feed
intake and feed conversion ratio (FCR) on weekly basis and entire four-week
period of study were subsequently computed for the respective treatment
diets.

Feed Cost Analysis: The cost of the treatment diets was computed using the
current market prices of the feedstuffs at the time of experiment and the
calculated cost of SD and DM used to produce the treatment diets (Table 1&2).

Chemical and Statistical Analyses: Samples of SD and DM were analysed for their
proximate fractions (Table 1) according to the standard methods of AOAC
(13). Live performance data were subjected to analysis of variance and
Duncan's Multiple Range Test was also used to compare the treatment means
(14).

RESULTS AND DISCUSSION

The effects of dietary treatments on weekly -basis and for the entire 4-week
period of the experiment are summarized in Tables 3 and 4 respectively. Birds
recejving diets D and E consistently had similar (P>0.05) growth rates which
were also better (P<0.05) than those of birds on diets A and B during 9 to 13
weeks of age. Mean daily weight gain of the birds for the entire period of
study revealed that increasing dietary crude protein content caused significant
(P<0.05) improvement in this parameter up to 18% CP level beyond which
there was no significant improvement.




(G0°0>d) yuedyridis =

(G0°0 &) yueoyriBiS 10N = SN

:SMO[JO] Se payedIpur seniiqeqoid

Jo s[oA3] o e 1ayy1p sydusadans [edHUSPIUN YIIM SSOUR [TYMm JR[IUIS a1e sydrrosiadns ou o [edonuspt SuLiedq SUBSIA poge
Afoanoadsal opel UOISIDAUO0D Pady aSelaae pue axeul pad) Afrep a3eraae ‘ured W Sem AJrep aderaae 0} 13J9Y ¢yt

67

500 V& Ay atl's 6% pLS9 (9Be Jo sxyeem ¢1-71) “ADAV
870 €'Y a268'F qIS¥ 512G P19 (aBejo sxjeam ZI-11) YDAV
10 a0 0¥ ®0€T aS¥V 68 (3e jo sypam 11-01) ADAV
£5°0 226'E RS0 2 €19 8Y'8 168 (s8ejo 9aM 01-6) “ADAVe
LT THI0L =80T 9766 8TS6 66'¥8 (a8e jo syp@am ¢1-¢1)P P11q/3 ‘1AAV
SN68'8T 68'88 8206 cr06 TH98 7862 (a8e jo syam TI-TT)P P1q/3 ‘1IAV
980  a09°4L az8'9. CH08 a6€9L -804 (a8e jo syvem T1-01)P P19 /3 ‘1IAV
SN06C 1LSL 66'6.L YL SY1L €¥'69 (a8e Jo 5399Mm QT-6 )P P19 /3 ‘TIAVz
.88°0 e1LTT *9G°€T atv'6l  al9Ll 68T (28e jo syeam €T-Z1)P P19 /3 ‘OAV
0TT TP6T  aelS8L w6661 LI'ST  CH1L (28e jo sxpzam ZI-1T)P P1G/3 ‘DAV
LLO TTT @l06l  «99'8L qb0'LL 5168 (a8 jo syppam TT-0T)P P11q/8 ‘OQV
0T'1 e/G6T  qulS8L aS8TL TP’ aS8'L (a8e yo s¥p9am (1-6 )P PHIq/3 ‘OAV:
SNO000T 00029 00629  00°0£9 00°0€9 00°0£9 (pnq/8) }yBrem Apoq ueswr renmy
INAST q a D q v
$391(] Jusuneal], \ sIpjourere ] sdUeULIONDF

"33V 30 S99 £ 03 6 SuLIn( I e 0092 Jo A312uq Pl e U301
apnID) Jo S[PAYT JUIRIJI(] P24 S[219X20)) Y3 JO SOUSHBLIRY) 3DUBULIOID] JAI] Apoom ‘g 3qel



68
There was no significant effect of treatment on feed intake during the first and
third weeks of the study whereas there was a significant effect (P<0.05) during the
second and fourth weeks. The lowest feed intake was recorded for birds on diet A
during 10-11 and 12-13 weeks of age respectively. However, feed intake for the
entire study period showed that intake of diet A was lower (P<0.05) than intake of
diets C and D but similar (P>0.05) to intake of diets B and E.

As for weight gain, feed conversion ratio (FCR) was also improved (P<0.05) with
increasing dietary CP concentration up to 18% CP level.

Feed cost analysis (Table 4) showed a gradual increase in the cost per gramme of
the diets as dietary CP level increased. However, feed cost per unit weight gain
(kobo) decreased towards diet E. It was lower on diets D and E (about 10 kobo)
than on diet A (about 17 kobo).

As stated in several reports (8,11,15) protein is an essential nutrient in poultry
diets. This is also confirmed presently by significant improvement in the
performance parameters measured as dietary protein increased up to the level
‘which satisfied requirement (Table 3 & 4). From the results of the present study,
the protein requirement of the growing cockerels during 9 to 13 weeks of age
would be satisfied with 180g crude protein/kg diet in contrast to 200g CP/kg diet
recommended for broiler finishers by several authors (10,11,16).

Table 4: Live Performance Characteristics of Cockerels Fed Treatment
Diets and Bioceconomics of Production During 9 to 13 Weeks of
Age
Performance Parameters Treatment Diets
A B C D E +SEM
1ADG, (g/bd) 10.16¢ 1457 1773 1994 20,640 036
2ADFI(g/bd) 51176 79.23%  8535% 87.85:  82.67% 850
3FCR 7.644 6.04¢ 5.02b 4.41a 4.274 0.05
4Cost per g diet (kobo) 218 224 2.29 2.35 241 -
SFeed cost per g. weight gain (kobo) 16.66 13.53 11.50 -~ 10.36 10.29 -

12&3See footnote to Table 3 for full meaning.

abcdMeans bearing idenical superscripts are similar (P>0.05) while those with unidentical
superscripts differ (P<0.05).

4Computed from Table 2, 100 Kobo = N1

Obtained as prduct of FCR and cost per gramme diet.

It is interesting to note that the mean daily weight gain on diet D is superior to the
values given for cockerels and pullets (8) of similar age as those used presently.
However, their FCR are comparable with those observed herein, especially for
diets C,D, and E.

Birds fed diet A could not eat as much as the birds on other diets on account of the
effect of the relationship between energy and protein (15) otherwise known as
energy: protein ratio (E:P). The E:P was wider in diet A (217:1) and it became
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narrower in favour of better performance in the birds as dietary CP level
increased. This coupled with similarity in the energy content of the treatment
diets, explains why feed intake tended to be uniform at higher dietary CP levels.
This disparate E:P phenomenon in the treatment diets might have been
responsible for the poorer (P<0.05) weight gain and FCR on diets whose CP
contents were below the requirement level in this study which is in line with an
earlier observation (1). However, this effect (E:P) was not noticed in the feed intake
during the first and third weeks of the study and no explanation (other than
chance) can be given for it.

The higher feed cost per unit of weight gain at the lower dietary protein levels is
an indication of poorer efficiency of utilisation of these diets. This result suggests
that protein malnutrition would increase cost of feeding per unit of weight gain
without corresponding increase in the output (weight gain) of the malnourished
animal. This result agrees with the finding in an earlier study (17).

As noted earlier in this report, published information in the local literature on the
protein requirement of the growing cockerels is limited. However, the present
recommendation (180g C.P/kg diet) agrees with the 18% dietary crude protein
quoted elesewhere (18) and disagrees with 16% CP (8,10) for the tropics and the
temperate regions (11,15). The lower nutrient requirements of birds under
temperate condition may be explained largely on account of higher feed con-
sumption of the birds (11,15,18). On the other hand, the disparity in the
recommended protein requirement values for the tropics may be attributable to
differences in animal and dietary factdrs such as gender and energy content
among others. On the strength of the findings in this study, method of desgning
experimental diets used for measuring "requirement" may also be implicated for
the disparate recommendations of the authors both in the temperate and tropical
regions.

CONCLUSIONS AND APPLICATIONS

L In this study, weight gain and FCR were optimised at minimal cost of
feeding in the birds that were fed with 18% crude protein diet D beyond
which there was no significant benefit for increasing dietary CP level.

2. Adoption of any dietary protein level lower than the present recommen-
dation (usually for the grower pullets in which slower rather than faster
growth rate is desired to delay sexual maturity) for the grower cockerels is
fraught with management error. This is because the cockerels eat more and
grow bigger that the pullets under the same dietary and management
regiments (8,15).

3. Itis also evident that using broiler finisher diet which usually contains 20%
crude protein (as diet E) to feed grower cockerels may not be profitable
and is also a waste of the expensive protein fraction of the diet.
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