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Abstract: In a 2x3 factorial arrangement, the effects of dietary protein and lysine levels on performance and
carcass characteristics of Ross male broiler chickens from 1 to 3 weeks and 4 to 6 weeks of age were
tested. Dietary treatments consisted of three levels of L-lysine.HCl in starter and grower period (0.0, 1.5 and
3.0 g/kg) and two levels of protein (208.4, 178.4 in starter and 181.2, 161.2 g/kg in grower period) with 12.12
MJ AME/kg diet. Reducing dietary protein decreased weight gain in starter, grower and total period up to 6.0,
4.6 and 5.6% respectively (P<0.05). It also decreased feed consumption in starter period (P<0.05).
Decreasing dietary protein had no significant effect on gain to feed ratio and breast meat yield, but increased
abdominal fat percentage significantly (P<0.05). Increasing dietary lysine increased feed consumption in
starter and weight gain, feed to gain ratic in grower and total period of the experiment (P<0.05). It also
increased breast meat yield and percentage (P<0.05). N excretion reduced significantly by decreasing dietary
protein (P<0.05). Dietary treatments had no significant effect on mortality.
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Introduction

There has been great interest in reducing N
concentration in poultry litter in recent year. Lowering
crude protein is effective in decreasing N excretion in
poultry production (Ferguscn ef al, 1998; Blair ef al.,
1999). Jacob ef al. (1994) found that N excretion in litter
could be lowered up to 210g/kg by reducing dietary CP
by 25g/kg diet. Excess dietary protein also increases
heat production and water consumption which
increases moisture content of litter (Kleiber, 1961;
Tasaka and Kushima, 1979; Alleman and Leclercq,
1997). In some previous studies feeding low protein
diets to broilers decreased growth performance
(Ferguson et al, 1998; Jacob et al, 1994; Jensen,
1991). It is showed that reducing CP diets by 2% in
starter period did not affect Body Weight Gain (BWG)
(Parr and Summer, 1991; Moran and Stilborn, 1996). It
has been suggested that Amino acid requirements in
broiler increases linearly with dietary CP (Garu, 1984;
Boomgaardt and Baker, 1973; Morris et al., 1987; Morris
and Abbeb, 1990; Morris et al., 1992). The mechanism
of this action is unknown, but the Amino acid imbalance
may be the most important facter for Amino acid needs
(Morris et al., 1999).

Lysine (Lys) is accepted as the second limiting Amino
acid based on corn and soybean meal, therefore it will
be possible to supplement poultry diet with crystalline
Lys to reduce CP content of the diet. The NRC (1994)
recommended that broilers receive 11.0, 10.0and 85 g
Lys/kg of dietat O to 3, 3 to 6 and 6 to 8 weeks of age
respectively. Lys needed for optimizing breast meat yield
may be higher than the amount needed for optimal BWG
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and feed efficiency (Jackson et af., 1989; Hickling ef af.,
1990; Moran and Bilgili, 1990; Acar et al., 1991; Gorman
and Balnave, 1995). Holsheimer and Ruesink (1998)
showed that breast meat yield was increased in male
broilers fed diet containing increasing Lys from 1-14
days of age, however the performance of broilers did not
affected by dietary Lys from 15 to 49 days of age. It is
well known that protein and Lys and its interaction is
considered as an important factor which affects
performance and carcass quality of growing chicks and
so, dietary requirement of protein is actually a
requirement for the Lys contained in the protein.
Therefore the objective of this study was to evaluate the
Lys and protein levels effects on performance and
carcass characteristics with recommended level protein
and another diet lower in protein than the recommended
level, without changing the Methionine+Cystine and
Threonine requirements recommended by NRC (1994).

Materials and Methods

An experiment with Ross 308 male broilers was
conducted from 1 to 6 weeks of age. At day 1, 240 male
chicks were placed in 24 floor pens (10 chicks per pen
and 0.1m’ floor spacefchicks). Feed and water were
provided ad-fibitum. Treatment diets consisted of three
levels of L- Lys.HClI in starter and grower pericd (0.0, 1.5
and 3.0 g/kg diet) and two levels of protein (208.4, 178.4
in starter and 181.2, 161.2 in grower period) with 4
replicatesftreatment and 12.12 MJ AME/kg diet. The
compositions of starter and grower diets are shown in
Table 1. Calculated protein and Lys content of the
experimental diets are shown in Table 2. Treatments
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Table 1: Basal diets composition and analysis (g/kg diet)

Ingredient Starter Grower

Control Low Control Low
Corn 580.2 655.2 663.2 7137
Soybean meal 365.0 285.0 286.8 232.8
Sunflower oil 14.0 7.4 6.0 0.00
Di-calcium phosphate' 15.0 12.7 10.6 111
Limestone 13.8 14.4 7.8 14.5
DL-Methionine 1.5 21 0.4 0.9
L-Threcnine 0.00 1.2 0.00 0.6
Premix’ 50 50 50 50
Salt 3.0 3.0 3.0 3.0
Sand + + + +
Total 100 100 100 100
Nutrient analysis
CP (calculated) 208.4 178.4 181.2 161.2
CP (analyzed)) 210.8 184.0 183.1 164.5
AME MJ/kg 12.12 12.12 12.12 12.12
Ca 8.1 8.1 8.1 8.1
Available P 41 41 41 41
Lys (calculated) 10.0 84 8.2 7.2
Lys (analyzed) 9.6 8.0 8.1 6.9
Met+Cys (calculated) 8.1 8.1 6.5 6.5
Met+Cys (analyzed) 7.5 7.4 6.1 6.2
Thr (calculated) 7.2 7.2 6.7 6.7
Thr (analyzed) 7.1 7.0 6.9 6.6

'Dicalcium Phosphate 210 g Ca and 160 g P/kg. “Supplied per kilogram of diet: 6050 pg vitamin A (retinyl acetate +
retinyl palmitate), 55 ug vitamin D, 22.05 pg vitamin E (dI-a-topheryl acetate), 2.0 mg K, 5 mg By, 6.0 mg vitamin B,
60 mg vitamin B,, 4 mg vitamin By, 0.02 mg vitamin B,,, 10.0 mg pantothenic acid, 6.0 mg folic acid, 0.15 mg biotin,
0.625 mg ethoxyquin, Supplied per kilogram of feed: 500 mg CaCO,, 80 mg Fe, 80 mg Zn, 80 mg Mn, 10 mg Cu, 0.8

mg |, 0.3 mg Se

Table 2: Calculated crude protein (CP) and Lys content
of experimental diets (gfkg diet)

Diet CcP Lys
In diet additionL- Lys.HCI

Starter

1 208.4 10.0 0.0
2 208.4 11.2 1.5
3 208.4 12.4 3.0
4 178.4 8.4 0.0
5 178.4 9.6 1.5
6 178.4 10.8 3.0
Grower

1 181.2 82 0.0
2 181.2 9.4 1.5
3 181.2 10.6 3.0
4 161.2 7.2 0.0
5 161.2 8.4 1.5
6 161.2 9.6 3.0

were derived by adding L-Lys.HCI (780 g L-Lys/kg) in
basal diet. Prior to the experiment samples of
ingredients (corn, soybean meal) were analyzed for
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protein and Amino acid. Crude protein was calculated by
Kejeldal method. Amino acid concentration was
determined following acid hydrolysis, Met and Cys
following performic acid oxidation using a high
performance cation exchange column (AOAC, 1980).

Weight gain, feed consumption and feed efficiency
(adjusted for mortality) were measured on a pen basis
from 1 to 42 day period weekly. Mortality was recorded
throughout the experiment. At 42 days of age 4 birds in
each treatment (Close to pen means BW with no visible
abnormalities) were killed by cervical dislocation for
carcass characteristics. Prior to killing the birds, feed
and water were withdrawn for 10 and 4 hr, respectively.
For N excretion a balance trial was done. At 7 days of
age a total of 74 male broiler chickens with similar pen
weight distributed among 24 wire battery cages (3 in
each pen) and fed the experimental diets for 10 days.
Feed consumption and feces excretion were recorded
from 18-21 days of age. Excreta were collected on
polyethylene sheets placed under wire battery floor for 3
days. Samples were collected and then stored at -3 °C
until analyzing for nitrogen content. The factorial
arrangement of 6 treatments consisting of two levels of
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Table 3: Main effects of dietary crude protein (CP) and Lys levels on broiler performance

Diet Weight Gain (g) Feed consumption (g) Gain: feed (kg/kg)
0-3 3-6 0-6 0-3 3-6 0-6 0-3 3-6 0-6
weeks weeks  weeks weeks weeks weeks weeks weeks weeks
CP level
Control 463° 1292° 1755 7927 2730 3522 0.585 0.473 0.498
Low 435" 1232° 1657" 751° 2670 3421 0.579 0.462 0.484
Lys.HCI (g/kg)
0.0 438 1203° 1631° 738" 2711 3449 0.594 0.444"  0.473"
1.5 450 1285° 17357 781%® 2674 3455 0578 0.481° 0.502%*
3.0 458 1299% 17577 797° 2714 3511 0.574 0.479* 0.499°
Statistics
Root MSE 225.71 0.0712 0.089 453 45 0.100 0.140 2257 0.026 0.026
CcP 0.0074* 0.056 0.038 0.044 0.163 0.105 0.007 0.327 0.420
Lys 0.245 0.0302 0.0274 0.048 0.68 0677 0.245 0.021 0.067
CP*Lys 0.015 0574 0.712 0.389 0.086 0.179 0.323 0.86 0.775

Means in columns with different superscripts are significantly different (P<0.05). *Probability of significance.

Table 4: Effects of dietary crude protein (CP) and Lys levels on male broiler carcass, breast meat yield, thigh meat,

abdominal fat percentage and N excretion

Treatment Carcass/ Breast Breast meat/ Thigh/ Abdominal N excretion
Body weight meat Carcass Carcass fat/carcass {g/bird/day)
{g/kg) yield(g) (g/kg) (g/kg) (g/kg)

CP level

Control 642 37 382.92° 313.6 296.5 16.4° 0.868°

Low 626.6" 357.08" 320.1 291.2 22.2° 0.758"

Lys.HCI (g/kg)

0.0 641.1 320.63° 298.5° 283.4° 22.0 0.861

1.5 636.8 410.00° 329.0° 293.8% 20.3 0.768

3.0 6256 379.83" 323.1° 304.5° 15.6 0.808

Statistics

CP 0.025* 0.042 0.312 0.025 0.040 0.0002

Lys 0.154 0.001 0.002 0.004 0.095 0.059

CP*Lys 0.797 0.002 0.018 0.469 0.071 0.441

Means in columns with different superscripts are significantly different (P<0.05). *Probability of significance.

CP and three levels of Lys with CRD design were
analyzed using the General Linear Models procedure of
SAS (SAS Institute, 1999). When differences among
means were found, means were separated using
Duncan's new multiple range test (Steel and Torrie,
1980).

Results

The results of broiler performance and carcass
characteristics are given in Table 3 and 4. Reducing
dietary protein decreased weight gain in starter, grower
and total period of the experiment up to 6.0, 4.6 and
4.6% respectively (P<0.05). Lowering dietary protein also
decreased feed consumption in starter period (P<0.05),
but it had no significant effect on gain to feed ratio in all
phases of the experiment. Decreasing dietary protein
increased abdominal fat significantly (P<0.05).
Increasing Lys level in the diet increased weight gain
and gain to feed ratio in grower and total period of the
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experiment (P<0.05). It also increased feed
consumption in starter period of the experiment. A
positive response in breast meat vield was achieved by
increasing Lys level in the diet (P<0.05). The values of
dietary Lys (11.2 and 12.4 in starter and 9.4, 10.6 g/kg in
grower period) are higher than those of cited in the NRC
(1994) based on 12.12MJ AME/kg diet. The resulis
confirmed the previous studies which demonstrated that
Lys requirement for growing chicks is higher than that of
which NRC {(1994) recommendation which s
supplemented on the diet for maximal growth. It is also
confirmed that increasing dietary Lys level increases
breast meat yield.

It is concluded that reducing dietary protein with adding
15 g L-Lys.HCl/kg diet in starter and grower period
(based on 12.12MJ AME/kg diet) could be suitable for
improving body weight gain, feed efficiency, and breast
meat yield for Ross broiler chickens under the
conditions of this study.
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Discussion

The results in Table 3 indicate that the NRC requirement
for Lys is probably too low for the period of 3 to 6 week of
age both in term of weight gain and gain to feed ratio. It
is apparent from this data that protein and Lys levels and
their interactions had no significant effect on feed
consumption in grower and total period of the
experiment, showing that dietary treatment had not
adverse effect on this trait. It was shown that feed
consumption tended to increase slightly, as the protein
and Lys level increased. It was clear from the data that
birds utilized feed more efficiently in grower period.
Dietary protein did not significantly affect the yield of
breast meat and thigh meat (P>0.05). There was a
significant reduction in abdominal fat percentage for the
higher protein diet (control). It might be a close
relationship between fat percentage and the energy
protein ratio. The smaller the ratio, the less fat will be
deposited. Decreasing dietary protein increased the
caloric protein ratio, resulting in excessive energy intake
as relative to protein intake, thus resulted in higher
carcass fat content, as similarly observed with other
studies (Farrel, 1974, Bartov ef af., 1974, Lesson ef a/.,
1988; Yashamita ef af, 1975). Although there was a
trend for a reduction in fat pad percentage due to
increase Lys level, the effect was not significant.
Lowering the dietary protein level did not affect protein
and fat content of breast meat. Increasing Lys level in
diet increased breast meat percentage significantly, as
shown in other researches (Bilgili ef a/.,1992; Gorman
and Balnave, 1995; Han and Baker, 1994; Kidd ef af.,
1998). The concentration of dietary Lys can significantly
influence breast meat yield for several reasons: it
contains a high concentration of Lys (Table 4); Breast
meat represents a large portion of carcass meat. Breast
muscle development is also affected by sex, age, breed
and genetics (Moran and Bilgili, 1990; Acar ef al, 1991;
Bilgili et af, 1992; Gorman and Balnave, 1995; Han and
Baker, 1991). Their studies have also shown that an
additional Lys increase breast meat accretion. Dietary
Lys had not significant effect on mortality. The results are
in agreement with pervious studies (Kerr ef af, 1999;
Kidd et al.,, 1998; Han and Baker, 1994). N excretion was
reduced significantly by decreasing dietary protein level
(0.868 versus 0.758 g/birdfday). This finding is in
agreement with other studies (Jacob ef al., 1994; Blair ef
al., 1999; Ferguson ef a/., 1998). An attempt to reduce
the protein level of the diet would help to decrease diet
cost (depend on grain and oilseed meal cost). The
results of the present study showed that protein level
could be reduced approximately 30 in starter and 20 g/kg
diet in grower period based on 12.12MJ AME/kg diet
without adverse effect on gain to feed ratio. In this case
additional amino acids would be added to the diet. By
decreasing protein level in broiler diet N excretion will be
reduced significantly (P<0.05).
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