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Abstract: This experiment was conducted to study the effect of low crude protein diet (CP)
levels and amino acids (AA) (methionine and lysine) supplementation on performance of
local laying hens from 32 to 44 weeks of age. Matrouh hens of 32 weeks old were divided
equally into five treatment groups. Each group contained five replicates with three Hens
per each. Five test diet series were used: One, 16% CP diet plus additional (methionine
amino acid Jgeneral control; Two, 14% CP diet; Three, 14% CP diet plus additional amino
acids (methionine and lysine) identical to diet one; Four: 12% CP diet and Five ,12% CP
diet plus additional amino acids (methionine and lysine) identical to diet one.

Final body weight and body weight change were not significantly influenced by either
crude protein (CP) levels or A4 supplementation. The highest egg production, egg weight
and egg mass values were for 16% CP (63.37%, 44.95g and 28.46 g/ hen/ day),
respectively. Hens fed 14% CP diet supplemented with A4 had recorded the lowest feed
consumption (70.65 g/day). The best significant (P<0.01) values for feed conversion ratio
were forl6% CP diet (2.62 g feed/ g egg) and 14% CP diet supplemented with AA (2.62 g
feed/ g egg).

The best value of egg shape index had been obtained by feeding 12 % CP diet with A4
supplementation (80.24%). The best (P<0.05) yolk wt. values were for 14 % CP and 14% CP
supplemented with AA (39.30 and 39.21%), respectively. Moreover, the best (P<0.05) yolk
index value was for 14 % CP diet supplemented with AA (44.15). Hens fed 12 % CP diet with
supplemented with AA recorded the highest (P<0.05) haugh unit (90.15).

The best economical efficiency and relative economical efficiency values had been
recorded for hens fed 14 % CP dier supplemented with AA(0.81 and 117.39%), followed by
hens fed 16% CP diet ( 0.69 and 100%), respectively.

It could be concluded that equal egg production and egg quality of Matrouh laying
hens could be obtained with a 14% low-CP diet plus methionine and lysine
supplementation to the same identical level of high crude protein diet (16%). Moreover,
hens fed 14% low-CP diet plus methionine and lysine supplementation recorded the best
economical efficiency and relative economical efficiency.

INTRODUCTION

Using |0w-pr0[ein diets has a great than 70% of the total production costs. In

effect on reducing the rate of nitrogen  addition, poultry can only utilize about 40%
emission into the environment. Also, it  ©of the dietary protein. Therefore, it scems

reduces feed cost which represents inore logic to decrease the level of protein in the
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dict (Lopez and Leeson, 1995). Thereby,
low-protein diets are a way to reduce
nitrogen excretion (Blair ef al., 1999; Saitoh,
2001and Ayasan ef al., 2009).

Methionine and lysine are generally
the first and the next limiting amino acids
in com-soybean diets for laying hens.
Moreover, methionine is considered the
first limiting amino acid in low protein
com-soybean meal diet for laying hens.
There is still controversy about this subject
in the literature (Abdel-Maksoud et al,
2010). Many studies have reported that the
efficiency of protein utilization is increased
by supplementation of methionine and
lysine (Schutte ef al., 1994 and Novak et
al., 2004). Moreover, Keshavarz and
Austic (2004) indicated that supplementing
the negative control (13%CP) with
methionine, lysine and tryptophan resulted
in laying hen performance comparable to
that obtained with the positive control
(16%CP). A similar responses in egg
production and egg mass had been obtained
when low-protein diets (15 or 13%) were
supplemented with Lys, Met, Trp, Arg,
Thr,Val, and lle compared with high-

MATERIALS AND METHODS

The present study was carried out at
Siwa Oasis Research Station belonging to
Desert Research Center (DRC), Egypt. A
total of 75 Matrouh laying hens, 32 weeks
of age were divided equally into five
treatment groups. Each group contains five
replicates with three hens each. Five test
diet series were used: One, 16% CP diet
plus additional (methionine amino acid);
Two, 14% CP diet; Three, 14% CP diet
plus additional amino acids (methionine
and lysine) identical to diet one; Four: 12%
CP diet and Five, 12% CP diet plus
additional amino (methionine and lysine)
identical to diet one. Diets were formulated
to contain 16, 14, or 12% crude protein and
to meet or exceed minimum amino acid
standards suggested by NRC (1994) as
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protein ( 17.6 or 15.5%) diets ( Harms and
Russel], 1993). Other studies, Leesen and
Caston (1996) reported that egg weight
and egg mass was lower with diets
containing 14.4% protein compared with
16.8% protein, although both diets had
equal levels of Met and Lys. Moreover,
Summers ef al., (1991) reported that hens
fed a 10% protein diet supplemented with
lysine,  arginine, methionine, and
tryptophan produced 11% lower egg mass
than those fed 17% protein diet.
Furthermore, performance of laying hens
fed a 13 or 14% protein diet supplemented
with adequate essential amino acids was
not as satisfactory as the performance of a
control group fed a [6% protein diet
(Jensen et al., 1990). In addition, Zou and
Wu (2005) indicated that increasing dietary
protein intake from 15.3 to 16.3 g/hen per
day increased egg production.

The present research work was
carried out to study the effect of using low
crude protein (CP) diets with amino acids
(AA) supplementation on productive
performance of local laying hens.

shown in Table (1). Hens were housed in
wire cages of triple deck batteries. Feed
and water were provided ad libitum. Body
weights were recorded at the beginning of
the experimental (32 week of age) and
monthly till the end of the experiment (44
week of age). Body weight changes were
calculated as the difference between the
initial and final body weights. Egg weight
and egg number were recorded daily to
calculate the egg mass (g/hen/day). Feed
consumption was recorded biweekly, while
feed conversion ratios (g feed /g eggs) were
calculated as the amount of feed consumed
divided by egg mass.

At the end of the experiment, egg
quality parameters were measured using 25
eggs (5 eggs /each treatment group). These
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measurements involved yolk, albumen and
shefl weight percentage. Egg shell
thickness was measured in pm using a
micrometer. Egg shape index was
computed as the ratio of egg width to the
length (Awosanya ef al., 1998). Yolk index
was calculated according to Funk et al.,
(1958), as yolk height divided by yolk
diameter. Haugh unit was calculated
according to Eisen et al., (1962) using the
calculation chart for rapid conversion of
egg weight and albumen height.

Economical efficiency of egg
production was calculated from the input-
output analysis which was calculated

RESULTS AND DISCUSSION

Results in (Table 2) showed that final
body weight and body weight change were
not significantly affected by either crude
protein (CP} levels or AA supplementation.
Egg production was significantly (P<0.01)
affected by the treatments. The highest egg
production values were for 16% CP
(63.37%) followed by 14% CP supplemented
with AA (61.68%) during the whole
experimental period (32-44 weeks). There
were significant effect on egg weight due to
either crude protein levels or AA
supplementation during different interval
periods and total experimental period. The
highest values for egg weight were forl6%
CP (44.95g) followed by 14 % CP (44.04g)
and 14% CP supplemented with AA (43.94g)
during the whole experimental period. Egg
mass values were significantly (P<0.05)
influenced by either crude protein levels or
AA supplementation during the total
experimental period. The highest values for
egg mass was forl6% CP followed by 14%
CP supplemented with AA (28.46 and 27.13
g/ hen /day), respectively, while, the lowest
value of egg mass had been recorded for 12%
CP (19.74 g/ hen /day).

The effect of protein on body
weight changes was in agreement with that
of Keshavarz and Nakajima (1995),
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according to the price of the experimental
diets and egg production during the year of
2009.The values of economical efficiency
were calculated as the net revenue per unit
of total costs.

Statistical analysis:

Data were analyzed by the
Computer Program, SAS (2003), using the
General Linear Modei (GLM) procedure.
All the data were subjected to one way
analysis of variance model. The significant
differences among treatments means were
separated by Duncan’s Multiple Range-Test
(Duncan, 1955).

Grobas et al,(1999), and Sohail et al,
(2003), who reported no significant effect
of reducing dietary protein levels on body
weight. However, Yakout (2010) reported
that dietary CP levels significant effect (P <
0.001) body weight. Zou and Wu (2005)
reported that reducing dietary protein
intake from 16.3 to 15.3 g/ hen per day
reduced egg production by 3.2%, while,
Keshavarz (1995) indicated that egg
production was only decreased by 1.9%
with dietary protein intake reduction from
21.4 to 17.4 g/hen per day. On the other
hand, Keshavarz and Jackson (1992)
reported that egg production and egg
weight for the period of the experiment (22
to 66 wk) were not significantly different
when hens were fed a sequence of 14-13-
12% protein supplemented with several
essential amino acids for the age periods of
22 to 34, 34 to 50, and 50 to 66 wk,
respectively, as compared with the control
groups, which were fed a sequence of 18-
16-15% protein for the same periods.
Sullivan (1989) reported that 16% protein
diet supplemented with 0.6% sulphur
amino acids was adequate for higher egg
mass. In the present study, reducing CP
level from 16 to 12% decreased egg
production. This may be attributed to three



A. Abd El-Maksoud, er a/.

reasons; the ratio between methionine and
lysine to total essential amino acids, the
ratio of total essential amino acids
supplementation, differences in amino
acids requirements by different strains.
Moreover, Calderon and Jensen (1990)
and Jensen et al, (1990) reported that
performance of laying hens fed a 13 or
14% protein diet supplemented with
adequate essential amino acids was not as
satisfactory as the performance of a control
group fed a 16% protein diet. The lowest
egg mass obtained using 12% CP diet may
be attributed to an inadequate level of total
nitrogen (Leeson and Caston, 1996).

Feed consumption and feed
conversion ratios had significantly (P<0.01)
influenced by either crude protein levels or

AA supplementation during the total
experimental period. The lowest feed
consumption was for 14% CP diet

supplemented with AA (70.65g/day). The
best significant (P<0.01) values for feed
conversion ratio were for 16% CP diet (2.62
g feed/ g egg) and 14% CP diet
supplemented with AA (2.62 g feed / g egg).
The improvement in feed conversion ratio for
hens fed 16 % CP diet or 14 % CP diet with
methionine and lysine supplementation are
due to that such diets showed the highest egg
mass and the lowest feed consumption (Table
2). These results are in agreement with data
reported by Novak ef al, (2007), Novak et
al., (2008) and Yakout (2010). Pour—Reza
(1998) reported that hens consuming 520 mg
- lysine per day at both 13 and 14% CP had
better feed conversion ratio. Also, Rys ef al.,
(1983) found that the intake of feed /kg eggs
increased with decreasing crude protein.
Balnave and Robinson (2000) reported that
increasing the dietary lysine concentration
significantly reduced feed intake.

Results in (Table 3) revealed that
shell weight, egg shell thickness and albumin
weight did not significantly (P=-0.03) affected
by either crude protein levels or AA
supplementation. Shape index (%) were
significantly aftected by either crude protein

levels or AA supplementation, the best value
was for 12 % CP diet with AA
supplementation (80.24%). The best (P<0.05)
yolk wt. values were in 14 % CP diet and
14% CP diet supplemented with AA (39.30
and 39.21%). The best (P<0.05) yolk index
values were for 14 % CP diet supplemented
with AA (44.15) followed by 12% CP diet
supplemented with AA (43.99) and then by
14% CP diet (42.93). Hens fed diets 12 %CP
diet with AA supplementation had recorded
the best significant (P<0.05) haugh unit
(90.15) compared with the other groups. In
this connection, Novak ef «l., (2004) reponed
that egg shell weight% was not atlected by
either lysine or TSAA intuke. Shafer ef al.,
(1996) reported no effects of TSAA level on
shell weight or percentage of shell by
increasing the TSAA intake from 624 to 822
mg/hen/day. Moreover, Scheideler and
Elliot (1998) and Novak er al, (2004)
reported no effect of increasing dietary
TSAA from 520 to 800 mg/hen/day on
percentage albumen or yolk.

Results in (Table 4) showed that ,
the best values for economical efficiency
and relative economical efficiency were
recorded by hens fed 14 % CP diet
supplemented with AA, being (0.81 and
117.39%), respectively, followed by those
fed 16% CP diet (0.69 and 100%),
respectively . Moreover, hens fed 12% CP
diet supplemented with AA had recorded
better values than those having 14% CP.
However, the 12 % CP diet gave the
corresponding lowest values.

In conclusion, it could be
suggested that equal egg production
and egg quality could be obtained with
a 14% low-CP diet with methionine
and lysine supplementation to the same
identical level of high protein diet
(16%) CP. Moreover. hens fed 14%
low-CP diet plus methionine and lysine
supplementation recorded the  bust
economical etticiency and relative
economical efficivnuy.
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Table 1: Composition and calculated analysis of the experimental basal diets.

Ingredients% 1 3 Treatsments 4 J 3 L
Yellow Corn 59.87 63.60 63.60 66.40 | 6650
Soybean meai , 44% 19.00 16.43 16.43 1030 | 1030
Corn Gluten meal , 60% 2.16 0.00 0.00 0.00 T 0.0 1
Wheat bran 7.74 8.76 8.73 12.06 11.75
Limestone 8.91 8.91 8.80 8.94 8.84
Dicalcium phosphate L.75 1.75 1.75 1.75 1.75
Salt (NaCh 0.25 0.25 0.25 0.25 0.25
Vit&min premix* 0.30 0.30 0.30 0.30 0.30

L — Lysine HCI 0.00 0.00 0.08 0.00 0.22
DL-Methionine 0.02 0.00 0.06 0.00 0.09
Total 100 100 100 100 100
Calculated analysis ]
ME, Kcallkg 2610 2610 2610 2616 | 2610 i
CP% 16.00 14.00 14.00 12.00 1200 |
CF% 3.53 .51 3.51 3.51 3.48
EE% 2.7 2,81 2.81 2.97 2.96
Ca% 3.56 3.59 3.55 3.59 356 -
Total P% 0.72 0.72 0.72 0.72 0.7 |
Available P 0.45 0.45 0.45 0.44 044
Methionine + Cystine% 0.56 0.49 0.49 0.44 0.44
Methionine 0.30 0.24 0.30 0.21 030
Lysine% 0.74 0.66 0.74 0.52 074 |

* Vit. and Min. Premix per Kg of diet: 12000 1U. Vit. A, 2000 1U. Vit. D3, 10 mg ViL. E. 4 mg Niboflavin,
10mg Pantothenic acid, 0.01 mg Vit. B12. 500 mg Choline chioride, 2 mg Vit. K. I my. Vii. BI, 1.5 mg ViL
B6 «1mg Folic acid, 30 mg Niacin, 0.05 mg Biotin, 10 mg Cu, 1 mg 1, 30 mg Fe, 35 mg Mn, 53 mg Zn und
0.1 mg Se.
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Table 2: Egg production and feed utilization as aftected by CP level and AA

supplementation.

Paramee e 16% 14% 14%+AA 12% 12%+AA | Sig.
Initial body wt., g | 1374%23.13 1374+21.96 1354+22.56 1376+25.63 136922563 | NS
Final body wi., g 1616+53.52 1544+42.08 16145336 14904624 15092385 | NS

Body weight Changes]  242+50.53 169£42.85 261£63.05 11454.64 141£43.08 NS
Egg production %

32-36 week 67.04°+5.54 | 54.17%:121 | 63.93°32.08 | 47.80:1.81 | 59.34™x1.86 | **
36-40 71.28%+6.17 §8.40°+1.68 | 68.45+1.38 | 50.34°:0.99 | 58.55%:1.09 | **
40-44 51.79+2.30 47.32+1.71 52.68+3,96 44.651.04 50.89+3.05 | NS
32-44 63.37"+1.64 | 53.30"+0.71 | 61.68*=1.83 | 47.59% 2040 | 56.26°+0.57 | **

Egg wi. (g)

32-36 week 44.79" 2086 | 42.50"°£1.77 | 42.38""21.03 | 36.23°+0.38 30.52°:0.94 | **
36-40 4395088 | 45.70"20.41 41.2040.65 | 45.48°+0.30 | 42.50%1.09 *
40-44 46.10" +0.81 | 43.93%:1.59 | 48.25°20.48 | 42.78%+1.62 | 40.85%1.61 *
32-44 44.95'+0.58 44042080 | 43.94°20.57 | 41.49":0.59 | 40,96":1.12 *

Egg mass (g/hen/ day)

32-36 week 29984237 | 23.05%:1.29 | 27.23"137 | 17.31%%0.64 23.42°:0.56 | **
36-40 31.33* 42,78 | 26.69™£0.75 | 28.18* £0.47 | 22.88°2035 | 24.87% 20,59 | **
40-44 23.91£1.39 20.80+1.10 25.44+2.01 19.09:0.80 20.92:2.02 NS
32.44 28.46"+0.54 | 23.49%0.74 | 27.13%1.10 19.74°10.23 23.06"£0.82 *

Feed consumption

{g/ hen fday) ‘

32-36 week 71.60+1.51 78.60+3.76 71.9545.51 81.80+£2.02 77.10£2.72 | NS
36-40 73.45%2,08 | 77.80":2.65 | 72.90%:4.88 85.60"£1.25 74.45%1.14 *
40-44 78.18%£2.24 | 8358 +2.00 | 67.05%3.87 | B87.68" £0.88 | BU68™ 3.9 | **
32-44 74.40%£0,63 | 7998 £1.77 | 70.65°£3.92 | 85.03°x1.21 77.38%+1.09 o

Feed conversion(g

feed/g egg)

32-36 week 2.43+0,16 3.46"£0.32 2.67"£0.21 4.74*£0.17 3.30%£0.18 w
36-40 2.40°40.20 2.92%+0.1% 2.59%£0.18 | 3.74°20.05: 2.99"20.04 *n
40-44 3.31%10.23 405" £0.21 2.71°+0.34 4.61* 019 3.96 "*+0.41
3244 2.62° 005 3420 20,14 2.62°:0.21 4.31* 003 337%+0.16 | *

a, b ...= Means in the same row in each classification bearing different letters differ significantly (P<0.05)

NS = not significant

*= {P<0.05)

**=pP<0.01)
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Table 3: Egg quality as affected by CP level and AA supplementation .

Treatments

Parameter 16% 14% 14%+AA 12% 12%+AA | Sig.
Ege wt. (g) | 44.31"+0.92 | 44.41"20.93 | 39.71°%+1.45 | 43.30"+0.68 | 44.08"=0.81 | *
Shell wt.% | 10.87+0.50 11.95:1.11 | 12.48+0.67 12.48+0.27 11.21:0.48 | NS
Shape index | 79.02"°+1.10 [ 76.88"°+0.80 | 76.37°+0.45 | 74.80°+0.79 | 80.24°+1.88 | *

Shell
thickness 0.44440.02 0.434+0.01 | 0.456+0,01 | ~0.464+0.02 0.440+0.01 | NS
_(mm)

M::‘:'/':“ 53.8240,87 | 5094240 | 51.05:0.85 | 51.98:0.49 | 55.54%1.27 | NS
Yolk wt.% | 37.09"+1.80 | 39.30°:L.21 | 39.21%+1.67 | 33.50°+0.50 | 36.19*°x1.57 | *
Yolk index | 40.05™ £2.33 | 42.93" 0,99 [ 44.15% 1.21 | 38.23%20.72 [ 43.99° 042 | *
Haugh unit | 83.05°+2.67 | 86.41™+1.57 | 89.94*+0.99 | 88.07"+0.74 | 90.15"1.21 | *

a, b ...= Means in the same row in each classification bearing different letters differ significantly (P<0.05)
NS = not significanl *= (<0.05)

Table 4: Input and output analysis and economical efficiency of different treatments during
the whole experimental period.

Items Treatments
16% 14% | 14%+AA | 12% | 12%+AA
Price/kg feed (L.E.) 1.695 | 1.565 1.588 1.450 1.507
Total feed intake /hen (kg) | 6.250 | 6.718 5.935 7.143 6.499
Total feed cost / hen (L.E.) 10,59 | 10.51 9.42 10.35 9.79
Epg mass, Kg/hen 2.39 1.97 2.28 1.66 1.94
Total revenue 17.93 | 14.78 17.10 12.45 14.55
Net revenue/hen (L.E.) 7.34 4.27 7.68 2.10 4.76
Economical efficiency (E.E.) | 0.69 040 0.81 0.20 0.48
Relative EE (%) 100 57.97 117.3% 28.98 69.56

-Price of 1.0Kg Egg was 7.50 LE. Al the time of the experimental period. -Net revenue per unit of total feed
cost, -Relative economical efficiency% of the control, assuming that relative EE of the control = 100,
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