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ABSTRACT

This experiment was performed to asses response of muscovy ducklings (0-
13 weeks of age) to low protein diets supplemented with lysine and methionine. The
corn — soybean meal based experimmental diets contained two levels of crude protein
were supplemented with lysine and methionine .The influnce of supplemental amino
acids was studied within each protein level.

The results showed that Muscovy ducklings received low proten(20%) diet
with high lysine {1.20%} and 0.83% methionine+ cystine, had significantly (P< 0.05)
the highest value of average live body weight (876.60 g) during the starting period (0-
4 w.k). However, during the finishing and the total period ducklings fed on diet
contained high protein diet with low lysine and low methionine+cystine, had a highly
significant (P < 0.01} increase in body weigiit, weight gain and improved the feed
conversion values. Higher percentage of feather, giblets were recorded in group fed
on a diet contained low protein with low lysine and high methionine+cysting%.
However, higher percentage of carcass (72.41) was recorded for group fed high
pratein with low lysine and high methionine+cystine%. The lowest feed cost/kg. gain
was (62.50%) recorded by group fed high protein with low lysine and low
methionine+cystine levels. It could be recommended in the diet 22% protein, 1.10%
lysine and 0.83% methionine+cystine during the starting period (0-5 wk.) foilowed by
diet contained 18% protein, 0.80% lysine and 0.70% methionine+cystine, during the
firrshing period {5-13 wk.) of age.
Keywaords: Duckiings, protein, lysine and methionine.

INTRDUCTION

The protein cost is considered mainly the most expensive item in
ducks production. Animal protein sources expensive as compared to plant
protein sources, but; plant protein are nutritionally imbalanced, therefore
some of essential amino acids should be supplemented. Methionine and
lysine are generally the first and second limiting amino acids in corn-soybean
diets (D'Mello, 1994) and protein requirement may be reduced in com-
soybean meal-type diels by supplementation with methionine and lysine
(Waibel et al, 1995). So, using the optimum level of crude protein and
supplementing corn soybean diets with the essentiali amino acids would
cause an increase in the net profit.

The present work aimed to study the response of muscovy ducklings
10 low protein diets supplemented with tysine and methionine.
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MATERIALS AND METHODS

The experimental work of the present study was carried out at Ras
Suder Research Station (Desert Research Center) in southern Sinai
Govemorate. The field work started on 3™ September 2003 and terminated
13 weeks fater.

Three hundred and twenty Muscovy ducks of genctype ST,. were
randomly divided into eight experimental groups, equal in number (40 each).
Each group was allocated to replicates (20 each), in a factorial desigen 2 x 2x
2, which contained two dietary protein levels; P1 (22 and 18%), P2 (20 and
16%) during the starting and finishing period, respectively. Within each
protein level; ducklings were divided into two sub-groups that fed on diets
contained two lysine levels, Lys1 (1.20 and 1.05%) or Lys2 (1.10 and 0.90%)
during the starting and finishing pericd, respectively. Within each lysine
groups; ducklings were divided into two sub-group which contained two levels
of total sulfur amino acids, TSAA.1 (0.93 and 0.80%), or TSAA..2 {0.83 and
0.70%) during the starting and finishing period, respectively. The xperimental
design of the experiment are presented in table 1, while the composition of
the experimental diets during the starting and finishing periods are presented
in table 2.

Table (1): Experimental design :
E Finisher

Trgz:)r::nt Prcz/tein Lysine Methioni::e+cystine Protein % Lysine Methionine
% % +cystine%

1 7 1. 20 _[ 093 .80

2 L 22 —I: 0.83 g 1.05 70

3 1.10 {093 18 —l: .80

4 - 0.83 0.90 .70

5 7 1.20 _[0.93 .80

B8 20 { 0.83 . 1.05 70

7 J 1.10 0.93 ) 16 { .80

8 0.83 ° 0.0 70

Feed and water were offered ad libitum during the whole
experimental pericd. Individual bird weights and feed consumption were
recorded at different intervals. Feed conversion was calculated as g feed/g
gain. At the end of the experimental period, 8 ducks (4 males and 4 females)
were randomly from each group, fasted for 12 hours, then slaughtered to
estimate the dressing weight percentage as well as the other carcass traits
relatively to the live body weight.

Statistical analysis was camed out according to Snedecor and Cochoran
(1982). The statistical rmodel which used in the analysis was:

Yk = U+ P+ L+ M+ PL; + PMy + LM + PLMj + e
Where:

Ykt = An observation,

U = the overall mean,

P, = the protein level in the diets {i=1 and 2),
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Table (2): Composition and chemical analysis of the experimental diets (0- 13 weeks oid)

Ingredients %

Sté?‘te; {0- 5 weeks)

Finisher (5- 13 weeks)

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Yellow corn 58.71 58.81 57.5057.50 63.00 63.00 63.00 63.00 [69.14 68.24 69.20 69.30 72.00 72.10 72.10 72.20
Soy bean meal (44%)  35.50 35.50 30.34 30.44 31.60 31.80 31.70 31.80 |26.80 26.80 26.80 26.80 20.72 20.72 20.72 20.72
Corn gluten (60%) 200 200 500 500 - - - - - - - - - - - -
Wheat bran - - 340 340 140 130 140 140 | - - - - 300 300 300 3.00
Di-calcium phosphate 190 190 180 180 190 190 1680 190 |2060 200 200 200 200 200 200 200
Limestone 110 110 120 120 110 110 110 110 | 120 120 120 120 120 120 120 1.20
Sodium chlorid 0.30 030 030 030 030 030 030 030 |030 030 030 030 030 030 030 030
Vit. & Min premix* 030 030 0.30 030 030 030 030 030 {030 030 030 030 0306 030 030 0.30
Di- Methionine 0.19 009 0.16 006 028 018 028 018 [020 010 020 010 026 0.16 026 0.16
lysine - - - - 012 012 002 002 |006 006 - - 022 022 012 0.12
Total 100 100 100 100 100 100 100 100 | 100 100 100 100 100 100 100 100
Chemical omposition™
Crude protein (%) 22 22 22 22 20 20 20 20 |18 18 18 18 186 16 16 16
Kcal {ME)/ kg feed 2840 2840 2830 2836 2838 2847 2835 2838 {2920 2920 2020 2920 2020 2920 2920 2920
Calorie/protein (ratio) 129 120 129 129 142 142 142 142 [ 162 162 162 162 182 182 182 182
Lysine 120 120 110 110 120 120 110 140 |1.00 100 094 0984 101 1.01 0.90 0.90
Methionine+cystin% 093 083 093 083 093 083 0053 083 |080 070 0.80 0.70 0.80 070 0.80 0.70
Calcium % 11 1t 099 094 094 094 {098 098 098 098 087 087 097 097
Total phosphorag;. 074 074 074 074 074 076 076 076 |074 074 074 074 075 075 0.75 0.75

* Vitamin gnd i n\erals premix 0.30 of the diet supplies the following per kg of the diets: vit.A 1200 U, vit. D. 2500 U, vit. E. 10 mg, vit K. 3mg, vit
B1. 1mg, it By, 4mg panlolhemc acitt, 10bmg, folic acid 1mg , niacine 40mg, vit, Bs 3mg, vit B:; 20mcg, Mn. 62 mg, fe 44mg, Zn. §6my, cu §my

and se 100rmg,-
- Caiculaled accerdmg to. NRC (1994)

§00Z 4aquiadag ‘(zi) 0¢ “Alun eanosuey ‘195 2UBY 1
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L = the lysine level in the diets (j = 1 and 2),

My = the methionine level in the diets (K = 1 and 2),

PL = the interaction between protein level and lysine level (ij=1.2,....4),
PMy = the interaction between protein level and methionine leve!

(ik=1,2....,4) LMy, = the interaction between lysine level and methionine level.
PLMy = the interaction between protein, lysine level and methionine level
(k=1.2...4),
1 = Random error.

Duncan's new multiple range test (Duncan, 1955) was used to
detected the significance between means.

RESULTS AND DISCUSSION

Live Body Weight {BW)

The effects of dietary treatments on body welght are illustrated in
Table 3. At 3 weeks of age, Ducklings fed diets contained P2 {20%) with
Lys.2 (1.10%) and TSAA.1 (0.93%) had significantly (F<0.05) the heaviest
body weight (522.10 g). At 4 weeks of age, ducklings fed diet P2 (20%), Lys.1
(1.20%) and TSAA.2 (0.83%) had significantly {P<0.05) the heaviest body
weight (876.60g); however, at 9 and 13 weeks of age; ducklings fed on diet
contained P1 (18%), L2 (0.90%) and TSAAZ2 {0.70%) had significantly (F <
0.01) the heaviest body weight meanwhile; the lowest body weight was
recorded by group fed on diet obtained P1 (18%) , lys1 { 1.05%) and
TSAA1{0.80%). This may due to that free amino acid supplements are
absorbed more rapidly than protein-bound amino acids resulting in an
imbalanced supply of amino acids. imbalanced diets depressed feed intake
followed by a retardation of growth. Simitar results were obtained by Wang et
al. (2004) who found that methionine supplementation of diets meat ducks.
significantly improved body weight at 21 days of age. Also, Leclercq and De.
Carville (1989) observed that live body weight of male muscovy ducklings
from 8 to 12 weeks of age improved as the protein level increased from 15 to
17%.

Body Weight Gain

Ducklings fed on diet contained P1(20%) with Lys2 (1.10%) and
TSAA.1 {0.93%) had significantly (P < 0.01) the highest weight gain (473 .42
g) during the period 0-3 weeks of age. However, there were na significant
differences between treatments during the periods 0-4 and 0-5 weeks of age.
During the per.ods; 5-9 and 9-13 weeks of age; ducklings received P1 (18%)
with Lys; (0.90%) and TSAAZ (0.70%) showed a significant (F< 0.01)
increase in weight gain, being (839.1g). Ducklings fed on P1 with Lys, and
TSAA; during the whaole experiment had significantly (P < 0.01) the highest
value of weight gain, followed by group fed p;, Lys, and TsAAZ while the
fowest value of weight gain was recorded by group fed diet contained pq, Lys
; and TSAA, (Table 4),
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:Effects of protein, lysine and TSAA. levels on average body weight (§t SE) of ducklings

Table (3
ge P1 P2 ]
(weeks) Lys1 Lys2 Lys1 Lys2

TSAA1 | TSAA2 TSAA1 | TSAA2 TSAA1 | TSAA2 TSAA1 | TSAA?
i 491+ 0.7 493+ 07 48 710.8 48.0t 0.6 496109 48.9+ 0.7 48705 47,9205
3 4332+ 187 4706+ 169° 427.9:191° 4955+ 14.1° | 479,90+ 16.3% 500.4t 16.4° 522.11 13.9* 496.6¢ 128°
4 788 0£29.8% 811.5+316% 7834+382% B8357:212b° | 781.4:232° B76.6:251° 862.6+225% 7992423 7%
5 11425+ 33.9 11209+ 396 1152.6£53.0 12737+ 320 | 118532 30.7 1214.6+308 1147.6231.4 1174.0:34.8
9 2826.5¢76.2° 2861.9+93.0% 2960.4:100.8 3371.0+ 08.8° {3053.1+97.1%° 3106.2:96.6° 2849.8:95 1% 3091.0:+86.9°
13 3501.2¢77.79  3550.0:04 0Y 3683.9+ 100.1° 4185 1+ 91.0° |3740.8+01.5"% 3862.6+98.1" 3530.4+96.9° 3857.5+87.3°

a b means in the same row with different superscripts differ significantly at (p<0.05)

Tabie (4):Effect of protein, lysine and TSAA levels on weight

gain (X * SE)

of ducklings

Age

P1

P2

(weeks)

Lys1

Lys2

Ly

s1

Lys2

TSAA2 TSAA1

TSAA1 |

| TsAA2

TSAA1

[ TSAAZ

TSAAT |

TSAA2

379.1+ 18.3°
7389+ 292 7622+ 310 715.0+ 362
1093.4+ 33.4 10724+ 393 1103.4¢ 52.2

384.0+ 1817 4213+ 16.2°

447 5+ 135°
464 8 £ 37.1
12278+ 318

4300+ 155
7315+ 226
1135.4 + 30.9

4514+ 158"
827.7+244
1165.7 £30.8

4732+ 13.4°
813.9+220
10.98.9+ 31.4

2096.6+ 90.7°
830.1 + 20.8°
46121 §1.9°

1684.0+ 60.8° 1728.1+ 68.8° 18078+ 716™
6747+ 10.0° 7022+ 11.9% 723.5+14.7°
34556+ 78.29 3509.6+ 93.7 36350+ 995°

1867.8 + 83.0° 1891.9+ 81.4° 1702.1¢ 97.3°
746 6+ 233" 755.9+ 18.7° 680.6+ 17.6%

3740.9 + 91.2% 3813.7 £ 98.1° 3481.7+ 97.0°

4487+ 12.3°
799.2+237
1162.1¢ 34.8

1917 1t 81.5°

766.5¢ 19.7°
3809.6+87.2°

. b means in the same row with different superscripts differ significantly (P< 0.01).

- 8002 Jaquiadad ‘(z1) 0¢ “nun eiosuew 195 by
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Similar results were obtained by Lai-Mingkueipolasek ef al. (2003} who
found that the highest weight gain of Peking ducks was obtained when they fed
on low protein diets suppiemented with lysine and methionine during the pericd
from 0 to 3 weeks of age. Also, Leeson ef al (1982) reported that 18% curde
protein during the finishing period was adequate for maximum weight gain of
ducks.

Feed Conversion ratio {g feed/g gain)

Statistical analysis showed that feed conversion of ducklings was
significantly (P < 0.01) better (1.34) when the diet contained P2 (20%) with
Lys2 (1.10) and TSAA1 (0.93%) during the period 0-3 weeks of age.
However, feed conversion of ducklings fed on diets contained P1 with Lys2
and TSAA2 was significantly (P< 0.01) the best (3.13) as compared to the
other treatments during the whole experimental period (0-13 wk.) as shown in
Tabie 5. Similar resuits were obtained by leclercqg and De-carville (1989) who
found an improvement in feed conversion of male Muscovy ducklings fed on
a diet contained 17% as compared to those fed on 13% crude protein during
the finishing period. lbrahim (2004) showed that feed conversicn of Muscovy
ducklings was improved when diet contained low methionine (0.60%) level as
compared with high methionine level (0.70%) during the finishing period.

Protein efficiency ratio (PER)

Data reflecting the average PER values are shown in Table (8). The
PER values of ducklings was increased (2.13) significantly (P < 0.05) when
ducklings fed on a diet contained P2 with Lys2 and TSAA2 during the period
form 0 to 4 weeks of age. However, TSAA1 (0.93%) had improved
significantly (p< 0.01) the PER of ducklings during the period 0 to 5 weeks of
age. During the periods 5-9, 9-13 and 0-13 weeks of age, ducklings fed on
diets contained P2 (16%) with Lys2 and TSAAZ2 had significantly (P< 0.01)
the highest PER as compared to the other treatments group, it may reflect the
. effects of amino acids imbalancas which reduced the efficiency of protein
utilization, (D'Mello. 1994).Similar resuits were obtained by Sonbol, et al.,
{2001). Who reported that ducklings fed lower protein diets during the starting
and finishing pericds had significantly higher PER.

Sonbol and Habeeb (1991) showed that PER was impoved when
broiler diet supplemented with 0.10% mehionine.

Carcass traits

Results in Table 7 showed that higher significant (P< 0.05) blood
percentage was recorded for ducklings that fed on a diet contained P2 with
Lys1 and TSAAZ .The highest significant {p< 0.01) 1eather and giblets
percentage was recorded for ducklings fed on a diet contained P2 with Lys2
and TSAA1. However, ducklings fed on diets contained P1 with Lys2 and
TSAA1 had significantly (p< 0.05) the highest carcass percentage being
72.41. Similar results were obtained by Dean (1977) who reported that
adding methionine to a corn-soya based diet, impoved feathering of pekin
ducks during the finishing period. Mazanowski et al. (1991). showed that
increasing the protein level form 13 to 16% improved the carcass guality of
ducks.
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Table (5):Effects of protein, lysine and TSAA levels on feed conversion (_>\ 1 SE) of ducklings

Age _ I D . o Pz
(weeks) Lys1 lLys2 . o Lyst Lys2
TSAA1 TSAA2 TSAA1 TSAA2 TSAAT  TSAA A2 TSAA1 TSAAZ

0-3 1a3+004“ 1.84+ 004 182+006° 175:002° | 1700 001" 1581012° 134+ 0.01° .51+ 0.04°
0-4 128t 0.01Y 142+ 001° 136+004° 125: 001" ] 1561 002% 149:008" 126+0.02° 1.1810.04°
0-5 224+002° 2761003 262+£012° 2122003° | 248:002° 2491001 2221001 228+ 0.03°
59 482+ 015" 410+0.01° 385+004° 323+001 | 347:011% 363+t0M" 425+223° 3.40+014%
9-13 6.30+006° 579+0.02° 533x001° 440+003° | 4652002 506:0 10 598+016" 472+0.05
0-13 420+ 007° 407+005° 377x001° 313:001 | 342:005°  3.56:001° 395+015° 3.34%007°

a, b means in the same row with different superscripls differ significantly (P< 0.01),
Table (6}:Effects of protein, lysine and TSAA levels on protein efficiency ratio { X £ SE) of ducklings

P1 P2
ff:eks) Lys1 Lys2 iyst Lys2
, TSAA1  TSAA2 TSAA1  TSAA2 TSAA1 TSAA2 TSAA1 TSAA2
0-3 125+6.05 125:£005 1.25:0.05 130001 | 140001 1.57+0.09 1.47+0.38 1.6640.03
0-4 178+0.01° 1 61+ 0019 168+ 006" 1.83+001°|161£002° 168:000¢ 199+ 0.03° 2.13+0.06
0-5 2.03:0.01% 065:0.02° 1.74:0.08° 215:0.03° | 2.02¢0.01*  201£0.01¢ 2.25£0.01° 2.19+0 03"
5.9 1.1610.04° 1.36+0.01% 1.45:0.02° 1,73:0.01" [ 1.80£0.06™  1.73:0,01" 1.48+0.08° 1.85+0.08°
9-13 0.88+0.01° 0.9710.01“ 1.05£0.01° 1.27+0.01" | 1.34:0.01°  1.24:003" 1.05£0.03° 1.33+0.02°
0-13 1.25:0.02° 131:0.02' 1.4120.01° 1.70:001" | 1.73:003°  1.6710.01° 1,520 05 1.7910.03°

a ,h means in the same row wilh different superscripts differ significantly (p<0 01)

§00Z Yaquiasaq ‘(Z1) ot “Aun einosuepy ‘125 2uby T
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Table (7):Effect of protein, Lysine and TSAA levels on some carcass traits (ii SE) of ducklings at 13 weeks of age

Carcass
traits

P1
Lys1
TSAA1

Lys2

TSAAZ TSAA1 TSAA2

P2
Lys1
TSAA1

Lys2

TSAA2 TSAA1 TSAA2

Preslaughter
weight {g)
Blood %

Feather %
Giblets %
Liver %

Carcass %

3500.0 £ 318.93478.8 + 355.9 3620.0+ 362.0 3292.5¢ 198.9

524+ 110° 483+089° 281+002° 524+020°

580+0.78° 488:047° 514+001" 3.88+ 005

2741 0.10° 3.39+0.007° 275+002° 3.93x0.14°

1.90+ 0.09 201011 241+ 0.01 240020

69.72+ 1.08° 70.23% 1.62% 7241+ 0.14° 6500t 1.20'

3452.5+ 268.6 3747.5 £ 390.8 3416.3+ 319.93648.8¢ 490.6

665t 0.26° 698+070° 659+0.85° 638+014°

568+064° 357+016% 691+072* 3.07+0.05°

366+0.04° 351+014% 397+031* 312:021°

2.55+0.13 207032 219+031 205:005

6853+ 0.91" 6680+ 1.85° 71.64+ 168%°69 18+ 2.08

a, b means in the same row with dilferent superscripts differ significantly (P< 0.01).
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Feed cost

It could be concluded from Table (8) that highest feed cost "LE"/ kg
gain during the experimental period was recorded by group fed P1 with Lys1
and TSAA1, while, the lowest feed cost/kg gain was recorded by group fed
P1 with Lys2 and TSAAZ2. Similar resulls were obtained by Torkia (2002)
who reported that feed cost significantly increased in hens fed a diet
contained high protein tevel with higher lysine and methioine supplementation
as compared to hens feed a diet contained high protein level with the lowest
level of methioine and lysine. Rukmangadhan, et al. (1990) found that for
optimal costs of Khalki Campbell ducks; diets must containe 22 and 18%
crude protein in the starting and finishing period, respectively.

Table(8):Effects of protein lysine and TSAA. levels on feed cost/ kg gain

%Treatments group Feed cost /kg. gain %

l

1 1.37 100

2 1.22 88.86
3 1.08 77.8%
4 0.85 62.50
S 0.95 69.86
g i 1.03 75.52
7 ; 1.15 84 31
8 i 0.88 64 87

Conclusion

It could be concluded that;, feeding Muscouy duckiings on diet
contained low protein level (20%) supplemented with 0.10 % of methionine
was sufficient to obtaine maximurme growth during the period 0-4 weeks of
age .At the5" week of age feeding Muscouy ducklings on diet contained 22%
protein, 1.10% lysine and 0.83% TSAA. followed by 18% protein, 0.90%
lysine and 0.70 TSAA. during the finishing pericd (5-13 wk.), improved body
weight, weight gain and feed efficiency.
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