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Abstract: A study was conducted to assess the effect of selection for breast muscle thickness in Pekin

ducks on reproduction of F1 and growth performance of the resulting progeny. At 7 and 23 wk of age,

the line selected for body weight had higher body weights than the line selected for higher breast muscle

thickness which was in turn heavier than the control line. The line selected for breast muscle thickness

had greater total breast and breast muscle thickness than both body weight and control lines at 7 wk of

age. At 23 wk, all the three lines had similar total breast and breast muscle thickness. At 7 and 23 wk,

males were heavier and had higher breast measurement than females. The body weight line breeders laid

eggs heavier than those of breast muscle line and control, while there was no difference between breast

muscle line and control. The body weight line showed lower percent fertility and percent hatching of

fertile eggs compared to breast muscle line and control, while there was no difference between breast

muscle line and control. The F2 ducklings showed similar differences in body weight and breast

measurements as those observed in the parents at 7 wk of age. These data demonstrate that selection for

body weight, but not for breast muscle thickness, had a negative effect on the reproductive performance

and that the selection in the parents is reflected in the progeny.
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INTRODUCTION

Reducing fatness in farm animals by selective

breeding has been most successful with species

characterized with subcutaneous fat whereby physical

measurements on live animals can be assessed. Duck

fat distribution represents a problem in this poultry

species because it is mainly subcutaneously deposited

and cannot be removed during processing. However,

reducing body fat content in other animals resulted in

poor reproductive performance . In poultry, selection[1 ,2]

for maximum weight gain has led to increased body

fatness that negatively correlates with body protein, and

body protein positively correlates with egg production

. Selection for growth rate reduces egg production[3]

and hatchability in Pekin and Khali Campbell ducks[4 ] 

. Increased egg production in the turkeys selected for[5]

increased egg production was associated with decreased

egg weight and mature body weight, but the selection

had no effect on fertility or hatchability . Selection[6 ]

for egg production but not for body weight resulted in

an increase in breast muscle with skin and bone in

turkeys . Lean chickens selected for low abdominal[7]

fat laid less but bigger eggs than the fat line .  By[8]

the third generation, lean chickens laid more and

heavier eggs with better hatchability than fat chickens

while there was no difference between the two line for

the second generation .[9]

While improving carcass quality of meat type

ducks is an objective and a necessity, the effect of

selection for breast muscle thickness using the

ultrasound on reproduction of the breeders and the

continuity of response of the progeny in term of breast

muscle thickness is unknown.

The aim of this study is to assess the effect of

selection for breast muscle thickness in Pekin ducks on

reproduction and growth performance of the resulting

progeny.

MATERIALS AND METHODS

Experimental Animals and Diets: The F1 duckling

selected for control (C), body weight (BW), and breast

muscle thickness (MT) were identified by line (C, BW,

MT) with wing bands at day of hatching. At 47 d of

age, 120 females and 25 males per line were selected

for the same criteria and randomly assigned to floor

pens with 30 females and 5 males per pen (0.186 m /2 

Corresponding Author: Antoine Farhat, Department of Nursing & Health Sciences Notre Dame University,PO BOX 72 Zouk
Mikayel Zouk Mosbeh, Lebanon

123



Res. J. Agric. & Biol. Sci., 5(2): 123-126, 2009

bird) and 4 pens per line. At 7 and 23 wk of age, the

breeders were weighed and their total breast and breast

muscle thickness were measured with an ultrasound

scanner. The selected breeders were fed a conventional

breeder diet up to 23 wk of age. The feeding program

was restricted in term of feed quantity to ensure an

appropriate breeding weight before reaching laying

period. The proximate analysis of the diet is presented

in Table 1. The eggs were collected, dated, marked by

line and pen, individually weighed, and incubated. Four

hatches of F2 ducklings were identified with wing

bands at hatching and raised on floor. At 47 d of age,

the ducklings were weighed and their total breast and

breast muscle thickness were measured with an

ultrasound scanner.

Ultrasound Measurements: Breast muscle thickness

measurements were taken at 6 and 7 wk of age. The

birds were lying on their backs on a board restrained

by holding them at the neck and heel using velcro

tape. A multipurpose ultrasound gel was used as a

contact agent on the full feathered breasts. The

ultrasound system used was an ECHO 1000 portable

real-time ultrasound scanner, equipped with a 7.5 MHz

linear array probe. The measurements were taken on a

frozen image where the distance between 2 points

(mm) was calculated using a built-in calliper.

Statistical Analysis: Statistical analysis of the data was

performed using the general linear models (GLM)

procedures of the SAS library . The breeders’ data[10]

for body weight and ultrasound measurements were

analyzed as a factorial design with three line and two

sexes. The data for the reproductive performance were

analyzed as a completely randomized design. The data

for the body weight and ultrasound measurements of

the F2 progeny were analyzed as a randomized

complete block design where each hatch was

considered a block.

RESULTS AND DISCUSSION

The effects of line and sex on body weight, total

breast, and breast muscle thickness of the Pekin

breeders at 7 and 23 wk of age are presented in Table

2. There was no interaction between line and sex for

any of the parameters. There was a significant (P <

0.05) difference in body weights among the three lines

with weight 3.49, 3.13, and 2.89 kg for BW, MT and

C, respectively. That order of difference was not the

same for total breast and breast muscle thickness where

MT had significantly (P < 0.05) higher measurement

than C and BW indicating that the heavier ducks do

not necessarily possess more breast muscle. This

observation agrees with reports in turkeys where the

selection for body weight did not result in an increase

in breast muscle with skin and bone . The same birds[7]

were weighed and measured at 23 wk of age, and the

data show similar differences in body weights among

the lines but no significant (P > 0.05) differences in

total breast and breast muscle thickness (Table 2). This

loss of significan between wk 7 and wk 23 can be

explained by the MT birds being most affected by the

restricted feeding that may have slowed their breast

muscle growth. Sex had an effect at both 7 and 23 wk

where males were significantly heavier and had higher

breast measurement than females (Table 2). The lack

of a significance interaction indicated that the MT

males or females possessed higher breast muscle

thickness than BW and C males and females.

The reproductive performance of the F1 breeders

from 23 to 31 wk of age is presented in Table 3.

There was no significant (P > 0.05) difference among

lines in feed consumption and egg number per duck.

The BW breeders laid eggs significantly (P<0.05)

heavier than those of C, while there was no difference

between MT and C. These results agree with reports on

eggs laid by chickens  and turkeys  selected for[11] [12]

heavy body weight. The BW eggs included a high

percentage of double yolk eggs that were culled from

incubation. Chickens selected for heavy body weight

laid a higher percentage of abnormal eggs . In[13]

addition, BW showed significantly (P<0.05) lower

percent fertility and percent hatching of fertile eggs

compared to C and MT, while there was no difference

between MT and C. Similarly, previous results have

been reported on the reduced hatchability in Pekin

ducks selected for body weight , Khali Campbell[4]

ducks  and broiler breeders . These data indicate[5] [1 5 ]

that the selection for breast muscle thickness had no

effect on reproduction, but selection by body weight

reduced reproductive performance.

The F2 ducklings showed similar differences in

body weight and breast measurements as those

observed  in  the parents (Table 4). Clayton and

Powell  reported heritability values of 0.76 and 0.65[14]

for live body weight and breast muscle % in Pekin

ducks. The BW birds were heavier (P<0.05) than C

and MT, while the MT ducklings had higher (P<0.05)

total breast and breast muscle thickness indicating the

response of the progeny to the selection. 

These data support the feasibility of applying

ultrasound scanning to measure breast muscle thickness

of live Pekin ducks at market age. They also

demonstrate that only selection for body weight had a

negative effect on the reproductive performance and

that the selection in the parents based on this trait is

reflected in the progeny. The results contribute to the

knowledge on improving carcass quality in meat type

Pekin ducks.
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Table 1: Proximate analysis of the breeder diet.

Component* DM  EE CP ADF (%) ASH Ca P GE (kcal/g)

Value 89.99 5.64 20.48 9.77 3.20 2.60 0.56 4.219

* DM: dry matter; EE: ether extract; CP: crude protein; ADF: acid detergent fibre; Ca: calcium; P: phosphorus; GE: gross energy.

Table 2: Effect of line  and sex on body weight, total beast (Total) and breast muscle (M uscle) thickness of Pekin breeders at 7 and 23 wk1

of age (n=435).s

7 wk of age 23 wk of age

---------------------------------------------------------- ------------------------------------------------------------

Line Sex Body Wt kg Total mm M uscle mm Body Wt kg Total mm M uscle mm

C M 3.06 11.59 9.21 3.65 17.34 12.75

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C F 2.72 10.90 8.41 3.09 15.54 11.33

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

BW M 3.70 12.05 9.41 4.54 18.00 13.68

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

BW F 3.29 11.44 8.83 3.85 16.44 12.59

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M T M 3.32 13.43 11.01 3.91 18.33 13.85

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M T F 2.93 12.67 10.27 3.32 16.12 12.22

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SEM 0.07 0.21 0.21 0.11 0.34 0.30

           Probabilities

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Line 0.0001 0.0001 0.0001 0.0003 0.4841 0.2189

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sex 0.0001 0.0116 0.0100 0.0003 0.0062 0.0204

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Line*Sex 0.8196 0.9709 0.9261 0.9093 0.9036 0.9162

          M ain Effects

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Line C 2.89 11.24 8.81 3.37 16.44 12.04c  b  b  c

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

BW 3.49 11.74 9.12 4.20 17.22 13.13a b b a

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M T 3.13 13.05 10.64 3.62 17.23  13.04 b a a b

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sex M 3.36 12.35  9.87 4.03 17.89 13.43a a a a a a

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

F 2.98 11.67  9.17 3.42 16.03 12.05b b b b b b

 M eans within columns with no common superscripts differ significantly (P < 0.05).ab

C: control; BW: line selected for heavy body weight; M T: line selected for greater breast muscle thickness.1 

Table 3: Effect of line  on weight gain, feed consumption, egg number, egg mass, % fertility, and % hatching of fertile eggs of breeder ducks1

from 23 to 31 wk of age.

Line Weight gain kg FC kg Egg Number g Egg mass g Fertility % Hatchability %

C 0.213 12.78 38.02 83.67 65 68b a a

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

BW 0.108 12.63 37.06 93.81 37 52a b b

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M T 0.178 12.86 41.66 85.98 61 64b a a

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SEM 0.03 0.28 1.03 1.47 2.05 2.19

 M eans within columns with no common superscripts differ significantly (P < 0.05).ab

C: control; BW: line selected for heavy body weight; M T: line selected for greater breast muscle thickness.1 

Table 4: M ean body weight and breast measurements at 47 days of age of F2 progeny of control and selected parents.

Line n Body weight kg Total breast thickness mm Breast muscle thickness mm1

C 446 3.17 11.41 8.04C b b

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

BW 99 3.66 11.46 8.14a b b

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M T 419 3.31 12.61 9.28b a a

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SEM 0.01 0.05 0.05

 M eans with different superscripts in the same column differ significantly (P<0.05).ab

C: control; BW: line selected for heavy body weight; M T: line selected for greater breast muscle thickness.1 
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