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SUMMARY 
 

 The objective of this study is to improve productive performance for Sudani duck by crossing its females with 
Muscovy males. At 32 wks of age, the Muscovy males (M) were mated with Sudani (S) females. Body weight was 
recorded according to the marketing age of each strain and the cross, body weight gain; growth rate and feed 
conversion ratio were weekly calculated. Body measurements were measured from the second week of age. The 
obtained results showed that the Muscovy and hybrids (MS cross) had significantly the heaviest body weight 
compared to Sudani ones. A similar trend was found for in the MS cross at all ages when compared to Sudani or 
Muscovy duck. Concerning feed conversion ratio (4-6 wks), the results showed that there was no significant 
difference among strains. However, the hybrids (MS cross) had the worst feed conversion ratio compared to 
their parents from 2-4, 6-8 and 2-8 weeks of age. The MS cross had significantly higher body measurements at 
2, 4, 6, 8 and 10 weeks of age compared to their parents. In conclusion, the hybrids (MS cross) recorded the 
best value (positive heterosis) for body weight at all ages With respect to growth rate, the heterosis had positive 
effect at all ages except from 4-5 and 9-10 weeks of age. 
 
Keywords: Growth parameters, Body measurements, Sudani, Muscovy duck, MS Cross, Heterosis 
 

INTRODUCTION 
 

       Duck is a major producer of protein of high 
quality for human nutrition in the form of meat, 
because of their high nutritive value especially their 
contents of essential amino acids. The demand on 
animal protein is rising worldwide, however the 
supply is not sufficient to cover the demand (Mossad, 
2006). Many duck breeds are known for fast growth 
and heavy body weight during the shortest possible 
period of time. The crossbred between the Muscovy 
drakes (Cairina moschata) and the Pekin ducks 
(Anas platyrhynchos) is the mule ducks (Anas 
sterilis) has been popular for many years ago and are 
used for meat and liver production (Akinlade and 
Sonaiya, 1994; Adenowo et al., 1999 and Adeyeye et 
al., 2012). Sudani ducks are considered a local breed 
and more favorable to the Egyptian consumer and 
more heat tolerant as compared to Muscovy duck 
(foreign breed). Phenotypic comparison based on 
morphological characters can provide to some extent 
a reasonable representation of genetic differentiation 
among populations (El-Soukkary et al., 2005 and 
Galal et al., 2011). This genetic variation in the duck 
populations is essential for the development of 

appropriate breeding goals and programmers for each 
agro-ecological zone (Bulgarella et al., 2007). This 
experiment was designed to evaluate some growth 
parameters among Muscovy, Sudani and their cross. 
 

MATERIALS AND METHODS 
 

 This experiment was carried out at a private farm 
in Fayoum Governorate. A total number of 275 (150 
Sudani and 125 Muscovy) one day old un-sexed 
ducks were used. They were reared under similar 
environmental, managerial and hygienic conditions 
from one day old to the end of the experiment. The 
feed and water were offered ad libtium. They were 
fed a diet containing 22 % protein (P) and 2900 Kcal 
for Sudani, Muscovy and the cross (0-4 wk), 20 % P 
and 2900 Kcal for Sudani, Muscovy and their cross 
(four wks – marketing age). The high and low 
ambient temperatures and relative humidity were 
recorded during the experimental period (Figure 1). 
At 32 wk of age, 7 Muscovy males (M) were allowed 
for natural mating with 28 Sudani (S) female (Each 
male is mated with four females). The total number 
offspring produced from this mating were 115 
ducklings.   

 

 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Ambient temperature (°c) and humidity (%) recorded during the experimental period 
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Measurements and observations: 
Body weight: 

All ducks were weighed at marketing age 10, 12, 
14 for the hybrids (MS cross), Muscovy and Sudani 
ducks, respectively.  
 

Growth rate: 
 The growth rate was calculated as the following 
equation (Brody, 1945): 
                                         W2 – W1   
  Growth rate (GR) =   ـــــــــــــــــــــــــــــــــــــــــــ x100 
                                            0.5 (W2 + W1)                  
Where: W1 = initial weight, W2 = second weight.  
 

Feed consumption and feed conversion ratio: 
Feed consumption and feed conversion ratio were 

weekly calculated for birds representing all duck 
strains from day-old to marketing age. Ten birds 
from each strain were randomly chosen and divided 
into 5 replicates, each replicate containing two ducks 
(as an experimental unit). Feed consumption was 
weekly measured and for the whole experimental 
period. Feed conversion rate (FCR) was measured as 
follows: 
Feed conversion ratio = F.C. /wt 
Feed consumption (F.C.) = feed consumed during 
one week 
Weight gain (wt) = weight gain in grams within one 
week 
 

Body Measurements: 
 These measurements included shank length (SL) 
from the top of the hock joint to the foot pad and keel 
length (KL) the keel bone length supporting the 
breast fillet were measured with a digital caliper, 
breast circumference (BC) taken under the wings at 
the edge of the sternum and body length (BL) 
longitudinal body beginning from beak to termination 
bird foot were measured by measuring tape. 
 

Heterosis: 
The crossbred effect (Hybrid vigor) or heterosis 

(expressed as a percent) was calculated as follows: 
 

          Mean cross breed (XC)–Mean pure breed (XP) 

Heterosis %=                                                         X100 
                                 Mean pure breed (XP) 
 

Statistical analysis:  
Data were subjected to an one -way analyses of 
variance with cross effect using the General Linear 
Model (GLM) procedure of SAS User's Guide 
(2001). 
 
RESULTS AND DISCUSSION 
 
Body weight and Body weight gain: 

Body weight and body weight gain of Sudani, 
Muscovy and their cross are presented in Tables 1 
and 2. The results showed that the MS cross had 
significantly the lowest body weight compared to 
their parents at one day old. Such result may be 
attributed to the small hatching eggs produced by 
Sudani ducks. The body weight of a newly-hatched 
bird may be also considerably affected by the 
genotype of parents (Wittmann, 1997). In the first 
week of age, Muscovy and MS cross had 
significantly the heaviest body weight compared to 
Sudani duck. A similar trend was found for in the MS 
cross at all ages when compared to Sudani or 
Muscovy duck. Pingel and Jeroch (1972) reported 
that body weight of crossbred between Muscovy and 
Pekin ducks at eight weeks of age was  higher than 
those of the parents pure breeds. Concerning body 
weight gain the MS cross had a significantly the 
heaviest body weight gain at all ages compared to 
Muscovy and Sudani one, except at 5-6 weeks of age. 
Muscovy ducks had significantly higher body weight 
gain compared to either Sudani or MS cross. The 
body gain of hybrid (MS cross) during 10 weeks was 
exceeded their parental strain by about 12.7 and 42.2 
% for Muscovy and Sudani ducks, respectively. 

 
Table 1. Body weight of parent’s ducks and MS cross (Means±SE) at marketing age 
Age 
(Week) 

Strain MS cross Level of significant 

Muscovy  Sudani    

0 51.73a   ±1.51 44.30b ±0.36 39.63 c ±1.59 0.0001 
1 87.29a   ±2.15 71.07 b ±0.99 89.00a  ±5.05 0.0001 
2 173.85 b ±4.52 140.92c ±2.57 198.79a ±14.67 0.0001 
3 314.71 b ±9.55 291.34 b 6.28 402.79a ±22.67 0.0001 
4 583.12 b 15.31 535.10b±11.06 689.58a±32.50 0.0001 
5 975.47a 33.99 807.67b 16.69 1002.86a 2.10 0.0001 
6 1072.96 b 2.44 961.66 b 25.18 1227.00a 3.29 0.0001 
7 1378.57 b 32.43 1191.18 c 33.17 1575.56a ±67.04 0.0001 
8 1693.10 b 47.08 1491.21 b 43.00 1873.94a±120.09 0.0002 
9 2033.08a ±60.77 1648.54a 52.57 2242.47a 120.09 0.0001 

10 2359.12b ±92.01 1884.13c 65.15 2668.16a 172.89 0.0001 
a, b and c Means within the same row with different letters are significantly different. 
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Table 2. Body weight gain of parent’s ducks and MS cross (Means ± SE) at marketing age 
Age (Week) Strain MS cross Level of significant 

Muscovy  Sudani   
0 - 1 35.68b   ±1.11 26.72c ±0.67 49.73 a  2.53 0.0001 
1 - 2 68.07 b  ±2.63 68.63b ±1.62 102.39a 5.83 0.0001 
2 - 3 151.54 b ±5.84 144.54 b ±3.57 207.03a 5.32 0.0001 
3- 4 223.01 b ±6.26 239.85 b ±5.16 286.14a±7.34 0.0001 
4- 5 328.29 a 20.43 274.60 b ±5.56 369.34a ±3.95 0.0001 
5 - 6 250.20a 17.36 152.59 c 10.70 219.23b±7.81 0.0001 
6- 7 241.07 b ±8.80 173.55 c 13.29 351.11a  ±11.43 0.0001 
7 - 8 396.51 a±13.11 253.83 b ±9.62 301.12a     ±47.27 0.0001 
8 - 9 342.04a   ±26.10 159.85b ±20.75 368.33ba    ±10.30 0.0001 

9 - 10 329.42b   ±17.01 235.92b  ±20.88 427.19a    ±39.89 0.0001 
0 -10 2330.76b  84.22 1848.26c ±95.37 2628.43a    ±117.58 0.0001 

a, b and c Means within the same row with different letters are significantly different. 
 

Growth rate: 
 The growth rate of Sudani, Muscovy and their 
cross are presented in Table (3) and Figure (2). 
Generally, the MS cross had significantly higher 
growth rate from 0 - 5 wk of age compared to their 
parents. While, from 3 to 4 weeks of age, Sudani 
strain had significantly higher growth rate compared 
to Muscovy and MS cross. From to 7 weeks of age, 
the Muscovy recorded significantly the highest 
growth rate compared to MS cross one. However, the 
Sudani duck recorded the lowest value. From 9 to 10 
weeks of age, Muscovy duck had significantly higher 
growth rate compared to Sudani and MS cross. The 
growth rate was affected by genetic, environment and 
interaction between them (Kor et al., 2006). Body 
growth in livestock may be evaluated with body 

components such as live weight and body 
measurements (Wolanski et al., 2006; Saatci and 
Tilki, 2007). A crossbreeding could lead to 
production of birds that will be better in growth rate, 
efficiency of feed conversion and reproductive traits 
without sacrificing adaptation to the local 
environment, thereby resulting in reduced cost of 
production (Adebambo et al., 2011). The outcome of 
crossbreeding is due to the phenomenon of heterosis, 
which is expressed in the performance of the hybrids. 
Since heterosis is almost exclusively the aggregate of 
all single locus dominance effects, and as these are 
usually positive or beneficial, heterosis can be 
expected to be usually in the favorable direction 
(Kitalyi, 1998 and Khawaja et al., 2012). 
                 

 

Table 3. A Growth rate of parent’s ducks and MS cross (Means ± SE) at marketing age 
Age   (Week) Strains MS  cross Level of significant 

Muscovy  Sudani    
0 - 1 wk 50.59 b     ±0.58 45.33b ±0.77 76.96a ±1.31 0.0001 
1-2 wk 53.86c      ±1.16 63.74b ±0.54 71.81a ±1.33 0.0001 
2-3 wk 62.81b      ±0.75 65.27 b ±0.325 69.49a ±1.35 0.05 
3-4 wk 47.14b      ±0.35 57.90a ±0.27 52.93b ±0.81 0.0001 
4-5 wk 41.15b      ±0.72 41.09 b ±0.20 46.25a ±1.66 0.05 
5-6 wk 25.11a      ±2.66 11.26c ±0.90 19.65b  ±0.47 0.0001 
6-7 wk 20.23a      ±0.46 14.79b ±0.418 17.09b ±1.01 0.0001 
7-8 wk 17.99       ±0.60 15.43  ±0.81 16.30  ±1.95 NS 
8-9wk 12.06  b    ±0.76 19.49 a ±0.77 17.93a ±1.00 0.0001 
9-10wk 36.20 a     ±0.57 19.17b ±0.88 13.54c ±0.92 0.0001 
a, b and c Means within the same row with different letters are significantly different, NS = Non-significant. 

 

 
 

Fig. 2: Growth rate of Sudani, Muscovy ducks and their cross from 0-10wk 
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Feed consumption and feed conversion ratio: 
The feed consumption and feed conversion ratio 

of MS cross and their parents are presented in Table 
(4). With respect to feed consumption, MS cross had 
consumed significantly more feed at all ages 
compared to their parents. Concerning to body 
weight gain, the present results indicated that the MS 
cross had significantly heavier body weight gain at 6-
8 weeks of age compared to their parents. The 
opposite trend was noticed from 8-10 and 2-10 weeks 

of age. Concerning feed conversion ratio (4-6 wks), 
the result indicted that there was no significant 
difference among ducks.  Retailleau, (1999) reported 
that the feed conversion ratio was 2.5 and 2.9 for 
Pekin and Muscovy duck males measured between 0 
and 49 days of age and between 0 and 84 days of age 
respectively. Mule ducks had intermediate feed 
efficiency when compared to their parents (Guy et 
al., 1999; Baeza, et al., 2005).   
 

 
Table 4. Feed consumption and feed conversion ratio of Muscovy Sudani ducks and MS cross 
(Means±SE) at marketing age 

Strains MS cross  
Period (Week) Muscovy   Sudani    Level of Significant 

Feed Consumption (g) 
2-4 1036.00 b±76.33 909.80b±82.08 1290.00a±36.41 0.0001 
4-6 2002.40 b±110.86 1506.20c±131.61 1980.00a±58.06 0.0002 
6-8 2224.75b±18.85 1679.20b±89.71 2826.20a±12.10 0.0001 

8-10 2489.34 a ±77.06 1986.5 b±57.44 2521.21 a ±96.71 0.0008 
2-10 7744.63 b±79.56 6081.57 c±159.11 8618.40 a ±101.34 0.0001 

Body weight gain (g) 
2-4 482.80±42.88 401.20 ±30.64 472.00±24.59 N.S 
4-6 604.4±31.73 620.80±56.87 675.20±37.74 N.S 
6-8 726.20ab±87.99 506.40b±35.82 720.40a±21.41 0.009 

 
8-10 857.5 a ±83.49 816 ab ±76.84 618.20 b±21.70 0.05 
2-10 2731.96 a ±53.8 2106.76 c±59.63 2485.8 b±61.17 0.0001 

Feed Conversion Ratio 
2-4 2.16b±0.10 2.28b±0.16 2.85a±0.16 0.05 
4-6 3.32±0.13 2.50±0.28 2.91±0.24 N.S 
6-8 2.84ab±0.15 3.35b±0.17 3.85a±0.09 0.05 

8-10 2.98 b±0.28 2.55 b±0.31 4.00 a ±0.17 0.003 
2-10 2.84 b±0.03 2.9 b±0.13 3.48 a ±0.09 0.001 

a, b and c Means within the same row with different letters are significantly different,  NS = Non-significant 

 
Body measurements: 
 The shank length, keel length, body 
circumference and body length of MS cross and their 
parents are presented in Table (5). The MS cross 
recorded high value for shank length at 2, 4 and 6 
weeks of age compared to their parents. There was no 
significant difference between Sudani and Muscovy 
duck and their cross for shank length measured at 8 
and 10 wks. Concerning keel length, body 
circumference and body length, it can notice that the 
MS cross had significantly higher body 
measurements at 2, 4, 6, 8 and 10 weeks of age 
compared to Sudani and Muscovy ducks.  
 
 
 
 
 

Heterosis: 
Heterosis is a genotypic result of specific 

combining ability of crossbred strains of fowls. It is 
usually presented as the domination of the average 
performance of the first generation hybrids over the 
average performance of their parents.  Effect of 
heterosis on body weight and growth rate of MS 
cross is summarized in Table (6). The present results 
showed negative heterosis at one day old of body 
weight; however, there was positive heterosis at all 
ages except at marketing age there was negative 
value only for MS cross. With respect to growth rate, 
the heterosis had a   positive effect at all ages except 
from 4-5 and 9-10 weeks of age. 
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Table 5. Body measurements of Muscovy Sudani ducks and MS cross (Means ± SE)  at marketing age 
(offspring flock) 

Shank Length (ShL) (cm)  
Strains 2wk 4wk 6wk 8wk 10 wk 

Muscovy 2.13 b±0.04 4.65 b±0.07 6.09 b±0.14 6.49±0.19 7.36±0.31 
Sudani 3.32 b±0.04  

 c
5.44 c±0.11 6.60±0.15 6.66±0.22 

MS 3.54a±0.07 5.75a±0.15 6.96a±0.21 7.11±0.30 7.26±0.28 
Level of Significant 0.0001 0.0001 0.0001 NS NS 

Keel Length  (KL)(cm)  
Strains 2wk 4wk 6wk 8wk 10 wk 

Muscovy 1.61 b±0.06 4.66 b±0.13 7.39 a±0.20 8.90b±0.32 11.46±0.33 
Sudani 3.36 a±0.04 3.75 c±0.12 6.16b±0.13 8.45 b±0.21 10.26±0.44 

MS 3.36a±0.05 6.29a±0.23 7.29a±0.29 10.56a±0.22 10.79±0.33 
Level of Significant 0.0001 0.0001 0.0001 0.0001 NS 

Body circumference (BC) (cm)  
Strains 2wk 4wk 6wk 8wk 10 wk 

Muscovy 
 

12.88 b±0.15 21.52 b±0.30 27.33 b±0.41 33.43 b±0.45 38.62b±0.50 

Sudani 11.80 b±0.16 17.95 c±0.23 25.38 c±0.48 30.10 c±0.60 34.44c±0.81 
MS 21.22a±0.47 30.89a±1.23 35.88a±1.19 43.25a±1.66 45.00a±1.19 

Level of Significant 0.0001 0.0001 0.0001 0.0001 0.0001 
Body Length (BL) (cm)  

Strains 2wk 4wk 6wk 8wk 10 wk 
Muscovy 28.55 b±0.42 48.10 b±0.50 57.60 b±0.89 65.10 b±0.13 75.11a±0.66 
Sudani 26.51 c±0.22 42.03 c±0.45 56.78 b±0.67 64.83 b±0.95 67.48b±1.75 

      
MS 39.65a±0.41 53.90a±0.66 67.10a±0.86 74.50a±2.48 78.13a±3.17 

Level of Significant 0.0001 0.0001 0.0001 0.0007 0.0005 
a, b and c Means within the same row with different letters are significantly different. 
NS = Non-significant 
 

Table 6. Effect of heterosis (%) on body weight and growth rate for MS cross 
MS cross 

Age wk Body Weight (g) Age (wk) Growth rate 
0 -32.84 0-1 43.93 

1wk 7.57 1-2 8.86 
2wk 28.60 2-3 8.77 
3wk 15.12 3-4 1.62 
4wk 15.85 4-5 -29.84 
5wk 7.62 5-6 4.45 
6wk 8.49 6-7 46.55 

7WK 6.30 7-8 24.70 
8WK 10.33 8-9 13.66 
9wk 21.82 9-10 -51.00 

10 wk 25.76 
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  النمو مقاییستأثیر الخلط بین البط المسكوفي والیط السوداني (المسكوفي المصري) علي بعض 

 

  براھیم العطارإحمد حاتم أ ،أحمد جالل السید ،عامر مكرم علي
 

  مصر ،القاھرة ،جامعة عین شمس ،كلیة الزراعة ،قسم إنتاج الدواجن
 

أسبوع تم تلقیح  ٣٢سوداني عن طریق خلط اناثھ مع ذكور البط المسكوفي. عند عمر الھدف من ھذه الدراسة تحسین األداء االنتاجي للبط ال  
ذكور البط المسكوفي مع إناث البط السوداني. تم تسجیل وزن الجسم أسبوعیا حتي عمر التسویق الخاص بكل ساللة وبالھجین. كما تم حساب 

یا. تم قیاس مقایسس الجسم من األسبوع الثاني. أشارت النتائج الي ان ساللة البط الزیادة الوزنیة وسرعة النمو ومعامل التحویل الغذائي أسبوع
مار عند المسكوفي والھجین كانوا أعلي لوزن الجسم بفارق معنوي عند عمر أسبوع مقارنة بساللة البط السوداني. نفس النتائج للھجین في باقي االع

أسابیع لم یكن ھناك فروق معنویة بین السالالت  ٦- ٤وبالنسبة لمعامل التحویل الغذائي عند عمر  المقارنة بساللة البط السوداني أو البط المسكوفي.
أعلي معنویا  )MS( أسابیع مقارنة باالبوین. كان الھجین ٨-٢و ٨- ٦،  ٤- ٢والھجین. بینما سجل الھجین معامل تحویل غذائي أسوأ عند عمر 

مقارنة باألبوین. وفي النھایة نلخص ان الھجین سجل قیم موجبة عالیة لقوة الھجین بالنسبة لوزن  أسابیع ١٠و ٨، ٦، ٤، ٢لمقاییس الجسم عند عمر 
  أسابیع من العمر.     ١٠- ٩و  ٥- ٤الجسم في كل األعمار وأیضا سجل قیم موجبة لسرعة النمو في كل األعمار ما عدا عند عمر 

  
 

 


