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A NUMBER of 95 White Plymouth Rock (WPR) and 108
WPR x Fayoumi (F) were involved. They were divided inio
two treatments for each breed, studying the effect of adding
Dl-methionine and L-lysine to a relatively low protein-energy
Tation [17.51% crude protein (CP) and 2172 Keal metabolizable
energy (ME) per kg diet] for the control. An amount of 0.3
for both synthetic amine acids was added to fhe conirol diet
which was claimed to contain 2 percentage of 4.559 DI
methionine and 0.66% i-lysine,
The results are concluded as follows -

1. The average livesweight for supplemented ration was
significantly higher than those for control, recerding a per-
centage increase of 8.5% for WPR and 199 for WPR x ¥
at ¥ weeks old.

2. Amino acid supplementation appearved to reduce wari-
ability of final liveweight for chicks and slightly improved
feed consumption and feed efficiency,

3. The improvement for ME efficiency was slightly higher
than for crude protein efficiency,

4. The met retorm per chick (difference belween welling
price of liveweight pain and feed cost) with supplemented
ration was higher than the unsupplemented one.

In Egypt, poultry-keepers face a serious shortage in animal pro-
tein sources essential for formulating poultry rations particularly
with intensive systems. Supplementation of essential amino acids
particularly Dl-methionine and L-lysine is adopted to raise the pro-
tein quality and to improve the utilization of ibe feed.
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Teckel and Watts (1856) found that the effect of adding Di-
methionine and dried whey to cottonseed meal rations might have
a growth stimulaling effect, depending upon the nature of pro-
tein furniched by the cottonseed meal. Featherston and Stephenson
(1860) found that methionine produced a significant or a highly
iifieant inerease in growth, the utilization of feed was also sig-
wcantly more efficient. Comby and Nicholson (1983) also report-
et that o high sulfur aminc acld level was needed for growth
during the starting and finishing periods.

ik

In a review of the amino zeids requirement, Crau ef al. (1948)
renorted Lhat the lysine requirement for chicks was 0.96% of the
diet. Sesame meal was used as the source of protein in the experi-
mental diet, since, except for lysine, it is adequate in all essential
amino acid, Milligan et @l. (1951) showed evidently that Leghorn
or Rhode Island Red chicks, fed a dist containing cottonseed meal
ag a source of supplementing protein, required 1% of lysine in
the diet having 21.1% crude protein during the first 6 weeks of
age, However, Hdwards ef al. (1956) proved that lysine require-
ment for chicks was markedly related to the rate of growth. They
concluded that in the slow growth, the requiremeni appeared to
be 0.99% of the diet, while for more rapid growth the requirement
appeared to he approximately 1.1% of the diet,

The aim of this study was to investigate the effect of adding
Dl-methionine and L-lysine to a relatively low energy-protein ra-
tiong on growing chicks.

Material and MetHods

A number of 65 White Plymouth Rock (WPR) and 108 cross-
bred of WPR X Fayoumi () were involved in this experiment.
They were fed for the first week of age a commerciznl ration
containing 209 crude proiein. The distribution of chicks was in-
itiated af one week old. They were divided into two treatments
{Tr.) showing, the effect of Dl-methionine and L-lysine to a re-
latively low protein-cnergy ration (17.54% and 2172 keal meta-
bilizable energy (MI) per kg diet for Tr. 1 as shown in Table 1).
The level of amino acids was raised from 0.329% Dl-methicnine and
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0.66% L-lysine in the control (calculated) to become 0.629% and

96% respectively after supplementation.

TABLE 1 Percentage composition and proximste analysis of
Experimental control ration (Ration 1).

Ingredient s % ngredient %
YTellow corn 25 Limp ctone 1.5
Rice braa (exiracted) 52 Sodium chloridae 0.3
Wheat hran 20 Mineral aixture® .5
Corn gluten feed 5 Vita .nsqm e
Decs covipn seed meal 8 Manganese Sulphate pepems 150
Sasame szed neal 3  Aming acid supplement for
¥Fish meal 2.5 Zatieon %,_m’l’reatment__a_g
Blood meal 1 DPlemethionine 0.3
Bene meal i Lb-lysina a3
Proximate analysis
Meisture % .48 Crude protein (Hx6.25) 17:54
Ash % 10.54 TEther extract 343
H=free extract % 52.15 Kgal HE/Kz- 2172
Calculated amino acid content™
Contral ration {ir. 1) Suppleuented ratien (Tr. 2}

Dlemetnionine % 0.32 0.52
Lecystine % 0.23 0.23
llysine % 0.66 0.95
" Commercial source
"™ One kg. vitamin mixture 4+Dy per ton feod (emch gran of this

aixture contained 5000 I.0. vit. & and 1000 I.U. vit. D3z)

One kg« vitamin B mixture per ton fead (eash kp of this mixturs

contained §.82 g» riboflavin, 8114 g. pantotkenic acid, 52.2

niacin and 2293 g. zholine chlorigde.
v

4mino aclds were calculated usins dala presented by Titus

(1s61),

The chicks were distributed into four tiars of electrie-com-
mercial type battery, starting from the heavier to lighter birds

the weight of chicks was graded and ranged within about
Until equal numbers and similar liveweights were allocated
replicates for each treatment.
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The chicks were reared in the electric battery until 7 weeks
cld, Feed and water were supplied ad. libitum. Individual chick
weight and feed consumption for each treatment (or two repli-
cates each) were weekly recorded until the end of the experiment.
The efficiency of utilized feed was expressed as the amount of
gain per unit of feed intake or per Megacalories (Mecal-1000 Keal
metabolizable energy intake).

Eye-drops and intramuscle Newcastle vaccines were used at
hatching and 6 weeks of age respectively. Mortality was recorded
whenever occurred.

Chemical analysis were carried out according to A.0.A.C.
1665, ME was determined using the adiabatic bomb calorimeter as
described by Abou-Raya et l. (1971). Statistical analysis was
carried out according to Snedecor (1959).

Results and Discussion

The effect of supplementing some esgential amino acids, i.e.
Dl-methionine and L-lysine te low protein-energy ration on growth,
including liveweight gain as well ag the efficiency of utilization
for feed, ME and CP was investigated during the early stage of
rapid growth up to 7 weeks.

Growth

Table 2 shows the initial chick liveweight (= standard error)
at one week old which was similar for each breed, showing 59.6
-= 103 and 60.2 = 107 g with WPR and 50.4 =+ 0.76 and 50.7
-+ 0.69 g with WPR X F. for Tr. 1 and 2 respectively. For both
breeds, the final average liveweight for supplemented ration (Tr.
2), surpassed that of the conirel (Tr. 1) throughout the experi-
ments riod [The average liveweight at 7 weeks old was 4833 =
9.9 and 5244 + 8.8 with WPR and 4380 + 88 and 521.4 -+ 8.0 with
WPR X F for Tr. 1 and 2 respectively. The average liveweight
with supplemented ration was 835 and 12.0% higher than that of
the contrel with WPER and erogscs regpectively, The effect of sup-
plementation was greater with crosses than with the pure breed.

Egypt. J. Anim. Frod. 21, No. 1 (1881}
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This was also proved by the fact that without supplementation
the average liveweight of WPR was significantly higher (10.3%)
than that of the crosses, whereas after supplementation results
with WPR were not significantly different (0.57% higher) from
that of the crosses. Testing the significance of differences for final
liveweights between treatments, indicated a highly significant
difference for both breeds (t = 295 with WPR and 7.06 with
Crosses).

TABLID 2. Hifeet of supplemenation with Dl-methionine and I-lysine on
the zrowth of WPRE and WPEXF chicks from 1 to 7 weeks
(Control Ration) Fr, 1 and supplementing ration 2 (Tr. 2),

tge in weeks W-P.R. WPR x F
Tr. 1 Tre 2 Tr. 1 Tres 2
Livewaight ( g )
1 59.6 60.2 S0a4 50.7
4 1.03 * 1.07 * .78 * 0.69
2 93kt 984 BG4 95.2
3 149.7 169.5 145.6 1675
& 222.5 251.1 209.8 248.2
5 317-1 338.8 236.6 340.L
& 398-4 422.7 372.7 430.8
7 483%.3 5244 433.0 5214
*:9.9 * 9-8 + 8.6 ) + 8.0
Variability:
Initiml 12.1 12.1 11.3 9.8
Final 14.2 12.5 14.3 16.9
NMumber of chicks:
Initial 49 44 56 52
Final 48 45 53 50
Mortality % 2.0 2.2 Sedr 3.8

It could be concluded that supplementing the low protein-
cnergy diet with Dl-methionine and L-lysine, showed a significant
improvement in liveweight particularly with crosses. Moreover, the
liveweight at 7 weeks of old after supplementation (tr. 2) was very
much the same as that obtained by Selim (1871) and Selim ef al.
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{1971) with the same breeds, using both higher crude protein and
metabolizable energy level (20.96% CP and 2502 kecal ME/kg)
keeping the same C/P ratio. It appeared therefore, that supple-
menting such essential amino agids in the ration, would render
the protein and energy more utilizable,

Mortality rate was very low, averaging 2.1% with WPR and
4.6% with WPR >* F. This indieated no effect of the treatment
on mortality.

The variability of liveweight (Table 2), indicated slightly low-
er variability for both breeds and treatments for the initial live-
weight than for the final one. However, slight higher variability
of the final liveweight was observed for the unsupplemented than
for the supplemented ration. It seemed that raising the level of
both amine acids gave more uniformed liveweights. This was also
reported by Hammond and Bird (1942), who found that unbalanced
rations of amino acids inereased the variability in growth of chicks.

Figures 1 and 2 show the relationship between liveweight (Y)
and age (T) in weeks. The following regressions were found to be
highly significant for both treatments and breeds.

Breed Regressaion Standard&ieviation g
equations of regresaion coecff. calo.
WER %:l = T1.16T « 46.3 4.290 17.06
¥, = 78.95T = 49.4 3.860 20.45
WPR = F Ql m 6T, 13T = 41,3 3.225 20.82
A
Yz = B0.78T ~ 58,0 3.507 23.03

Although the regression coefficient of T (weekly rate of
growth) for Tr. 2 with WPR was 7.9% higher than that with con-
trol, the difference was not statistically significant (t = 1.002).
With crosses, the growth rate for Tr. 2 was 20.3% higher than that
for control, the difference being significant (t = 28.58). Although
the difference between average liveweight for Tr. 1 and 2 with
WPR at 7 weeks old was significant, the difference between the
weekly rates of growth was insignificant.

Egypt. J. Anim, Prod. 21, No. 1 (1981)
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It was also noticeable that the rate of growth for supplement-
ed ration was similar for WPR and the crosses, the difference
between the two regression coefficients being statistically insigni-
ficant (t = 0.5).

It was obvious frem the growth data, as indieated above, that
adding 0.3% Dl-methinine and 0.3% L-lysine to a low protein-
energy diet (Ration 1, Table 1, having 0.55% total sulfur amino
acids, d.e. 0.32% Dl-methionine together with 0.239% Cystine and
1.669, L-lysine of the diet) improved growth than the unsupple-
mented one. The level of total Dl-methionine (0.629%) or total
sulfur amino acids of 0.85% and L-lysine 0.96% of the ration for
Tr. 2 were within the range of the recommended requirements as
reported by Milligan ef al. (1951), Almiquist (1952), N.R.C. (1960),
Nelson ef al. (1960), Combs and Nicholson (1963}, and Shank ef el
(1968). Present results agreed with the findings of Stephenson
1954, who showced that when the protein level was reduced from
21 to 16%, the addition of Dl-methionine and IL-lysine promoted
growth. Askelson and Balloum (1965) also claimed that chick per-
formance was improved, however, by supplementing a series of
diets having a range of 18 to 229, erude protein with the deficient
essential amino acids. Bishop (1968) found that when rearing
chicks (from 0-28 days old) on diets varied from 0.63 to 0.83% to-
tal sulfur amino acids, the average body weight was closely cor-
related to the amount of the total sulfur amino acids consumed.
Moreover, with L-lysine, Darwish (1969) fed three groups of White
Leghorn chicks on a basal diet heving 16.76% crude protein and
0.63% L-lysine or when supplemented with 0.263 and 0.563% Ly-
sine, he found that liveweight gains were higher for groups given
the higher supplemental Iysine level. The present study indicated
that supplementation of specific essential amino acids of relatively
low crude protein and low energy diets (17.549, and 2172 Keal ME
respectively), would enable to improve growth as well as rations
high in crude protein and energy (20.96% CP and 2502 Kecal ME)
used by Selim ef of. (1871). Foermulating such supplemented low
energy protein diets, would have the privilege to reduce the most
cxpensive ingredients such as animal protein sources.

Feed consumption

It could ke seen from Table 3 that the average feed consump-

tion, ME and CP intakes increased with supplemented diets (Tr.

Egypt. J. Anim, Prod, 21, No, 1 (1981)
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2). The relative intake of ME and CP was practically parallel to
that of feed consumption. The increased consumption was accom-
panied by higher liveweights of birds with the supplemented ration
than with the unsupplemented one. Moreover, the respective in-
takes with crosses and pure breed were practically similar to each
treatment.

TABLEB3. Effect of Dl-mathionine and L-lvsine supplementation
on efficiency of feed, (P and ME utilization iogether
with economic efficiency and ne: return during the
growth period from 1 to 7 weeks old.

Items L WPR x E —
Tr.l Tr.2 Tr-1 Tr.2
Finel livewaight; g 483.3  S2h.4 438.0 52144
Total gain. g £33.7  464.2 388.7 470.7
Efficiency ol Jeed utilization:
Daily feed coensumption 36.7 375 36.2 38.1
Gain/unit feed, kg 0.275  0.291 0.255 0.204
feed/unit gain, Ko 3.636 1.436 3.921 3.401
' feed cost/kg gain, nils 86.9  100.3 93.7 99.4
Efficiency of ME utilization:
Daily ME intake, Kcal 79.8 82.4 78.9 83.3
Gain/Mcal ME g 126.4  134.0 117.5  135-6
Gain/unit 5V, Kg 0.529  0.561 0.492 0.567
S§V/unit gain (growth measure).
Kg 1.890  1.783 2.032 1.783
Efficiency of CP utilizatien:
Daily CP intake, Z 6ot 6.35 6-35 691
Gain/unit CP intake, ks 1.566  1.624 1-456 1.616
Economlc efficiency:
Units money out Put/unit in put 4.315 3.739 4.002 3.776
Fet return \
Selling price/bird, mills 163 174 146 177
Faed cost/bird, mills 35 &7 36 47
Money return/oird. : 125 127 110 130

Feed efficiency

The feed efficiency (units gain/unit feed) with supplemented
ration (Table 3) was higher for both WPR and the cross breed,

Egypt. J. Anim, Prod. 21, No. 1 (1981)
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the difference was relatively higher with crosses. Supplemented
ration produced practically similar feed efficiency values of 0.297
for WPR and 0.294 for WPR X F. But with unsupplemented ration,
the efficiency values for pure breed were 0.275 against 0.255 for
the crossbhreed. Similar results were obtained by Bishop (1868) who
found that efficiency of feed utilization was improved by raising
the level of total sulfur amino acids from 0.63 to 0.839,. Darwish
(1969) reported also that efficiency of feed conversion was better
with birds given higher lysine level than lower one.

With WPR (Table 3), the values of ME efficiency were 126.4
and 134.0 g liveweight gain per Mcal ME for Tr. 1 and 2 respec-
tively. The corresponding values for WPR X F were 117.5 and
135.6 g. It was obvious (Table 3) that the supplemented diet produc-
cd higher ME efficieney than the unsupplemented one for both
breeds; differences were estimated to be about 6.09, with WPE
and 15.4% with crosses. Supplemented ration practically showed
similar efficiency for both breeds. '

Results for protein efficiency (Table 3) were in general fol-
lowing the same trend to those for feed and ME efficiencies. But
differences were less with CP efficiency owing to the slight increase
of amino acid nitrogen for Tr. 2. Treatment 2 produced about 3.7
and 10.99%, higher efficiency for supplemented ration than control
far WPR and erosses respectively.

The overall results regarding cfficiency of utilizing feed, ME,
and CP were in favour of supplemented rations producing similar
efficiency values for both pure and cross breeds.

FEronomic efficiency

This ig defined as money output against money input, 4.6, the
units of money returned as output in the preduct per unit money
input for ingtanee in feed used to produce it. Assuming the price
ner kg, liveweight of birds to be 275 mils (official and cbligatory
prices) and that the caleulated price per kg ration (present prices)
to be 28.9 mils for control and 28.2 wnils for supplemerted rations,
the data of economic efficiency were shown in Table 3. I ig indicat-
ad that economic efficiency was in favour of the conirol ration.
But when calculating the net return per chick (difference between
the selling price of gain and its feed cost/bird). The results (Tabkle
3) indicated clearly, that the net return per chick with supplement-

Eaypl. J, Anim. Prod. 21, No. 1 (1881
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ed ration was higher than the unsupplemented one. The difference
was markedly higher for crosses (about 18.74%) than for pure
reed (1.929%). In practical feeding, one would prefer the ration pro-
ducing higher net return per bird than that showing higher eco-
nomie efficiency because the former is expressive to the real pro-
duction. Therefore, it would be recommended to use net return
measurement to justify profitable rations rather than the use of
economic efficlency figure which seems misleading.
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