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ABSTRACT

Seventy-two Pekin ducklings aged 56 days were divided into two giWes (36
males and 36 females). Birds from each sex were divided into two expenmental diets
{Force feeding and ad-libtum (commercial diet)} for 21days.Birds from each
experimental diet were divided into three groups according to their body weight
(heavy, medium and light). This work aimed to study the effect of sex, short time of
force feeding and body weighl on some productive and metabolic responses of Pekin
ducks. Resuits obtained showed that:

Males were higher in their body weight and improved feed efficiency than
females. Force-feeding significantly increased body weight and weight gain. Heavy
weight ducks were superior in their body weight and weight gain.

Females significantly had the higher absolute and relative weights of
abdominal fat (33.5 gm and 3.35 % Vs32.1 gm and 3.21%, respectively). Force-
feeding increased absolute and proportional weights of liver, carcass traits abdominal
fat. Birds of heavy group were superior in absolute weights of liver, carcass trails and
abdominal fat.

Females had higher serum total protein, albumin and globulin than males.
Force-feeding increased serum total protein3.56 gm/dl}, globulin (2.08 gm/d) and
serum cholesterol (281.0 mg/dl) than feeding ad-lib. (3.40,1.89 gm/dl and 261.7 mg/dl,
respectively). However, ad-lib. feeding significantly increased AJG ratio. Heavy body
weight ducklings had significantly the highest averages of serum tota! protein,
albumin, globulin and cholesterol.

Tissues creatinine significantly increased in males (0.781 mg/g) than Females
(0.735 mg/q), while, serum creatinine was significantly higher in females (0.499 mg/dl)
than males (0.314mg/dl). Force-feeding recorded significantly the higher averages of
serum and tissues creatinine. Birds of heavy group had significantly the highest
averages of serum uric acid and tlissues creatinine. However, serum creatinine
recorded significantly its highest value in medium bady weight birds.

Females had significantly higher serum GOT and alkaline phosphatase than
males. Force-feeding increased significantly serum GOT and GPT transaminases
Serum GOT and GPT transaminases increased in medium body weight duckiings.
On the other hand, heavy body weight duckiings recorded the highest average of
serum alkaling phosphatase.

INTRODUCTION

Egyptian human have know waterfowl produclion thouthands of years
age, as duck productlion ranked second after chicken's production for the
majority of human. Ducks meat is of high quality regarding the palatability,
especially after force- feeding. Ducks have higher production ability modest,
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easily management and higher resistance to diseases when with the
production of the other animals as examples. There is a quite huge deficiency
in the Egyptian citizen share regarding duck and geese meat, even if we
discarded young children and infants who do not consume meat (1.12 kg,
duck and 0.57 kg geese/person/year) EL-Sayed (1990).

Fattening the waterfowls by manual cramming was a common force
feeding procedure in the countryside of the ancient Egyptian and still applied
up till now (Yamani, 1990).

Force-feeding with excessive amount of food for 10-14 days during the
finishing period is one of the fattening methods used commercially (Wang et
al, 1981). However, (Yamani ef al., 1973; Marai and Yamani, 1974 and Zhou
et al., 1990) reported that, the cramming period used ranged between 11 to
42 days.

Waterfowl species genetically differ in growth rates and in the degree to
which males grow faster than females. White Pekins typically exhibit early
growth with only a slight difference in size between sexes (Swatland, 1980
and Pingel 1990).

Kamar and Yamani (1980) showed that, Pekin males were heavier than
females during all ages except the first three months of age. However (Singh
et al., 1976 and Isshak et al., 1986) indicated that males Pekin ducklings had
heavier body weight than femalies ones at 10 weeks of age.

In immature Pekin ducks, heavy birds significantly higher than light
birds in body weight in live body weight, thyroxin, cortisol, albumin and
albumin /globulin ratio. While, light ducks were significantly higher than heavy
birds in serum cholesterol and inorganic phosphorus (EL-Sayiad et al., 1988).

Niespodziewanski, 1971 and Zhou et al,( 1990) reported that, force-
feeding increased all the blood levels of cholesterol, esters and total protein.
However it reduced the degree of esterifications. They concluded that males
had more blocd cholesterol than females. Nir (1972) and EL-Gendi {1994}
also indicated that, force-feeding increased plasma total lipids, cholesterol
and triglycerides. Giutamic oxaloacetic transaminase and glutamic pyruvic
transaminases have remarkable action in catabolicreaction of amino acid
(West et al., 1968) they are widely distributed in various body tissues and are
normally present in the blood serum in different concentration. Their level in
blood serum is used to detect liver and heart function.

This work was aimed to study and evaluate the productive and
physiological responses of Pekin ducks to sex, body weight and short term
force-feeding. ™

MATERIALS AND METHODS

This study was carried out at the Pouliry Research farm belonging to
Department of Animal Production. Faculty of Agriculture, Zagazig University,
Benha branch.

A total number of 600 day old White Pekin ducklings were used in this
study .The birds were reared in a floor brooder and supplied with fresh water
and fed ad-libtum, a starter diet containing 22% crude protein and 2871 Kcal
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ME/Kg up to the 21* days. Grower diet containing 16% crude protein and
2900 kcal ME/kg was then applied from three to eight weeks of age. The
temperature around the ducklings were 32° ¢ for the first week then reduced
gradually by 4° ¢ weekly tili reached 24° ¢. Ducklings were provided with
continuous light from hatching up to 2 weeks old. After two weeks of age, the
ducks were reared under the natural daylight and temperature.

Experimental ducklings included 36 males and 36 females.each of
males and females were divided into two groups according to feeding system
(force-feeding and Ad-liblum). Each group was classified into three
subgroups according to their body weight as heavy, medium and light each of
6 ducklings {means * standard deviation).

Birds fed ad-libtum were fed the previously mentioned grower diet,
white birds that force fed were afford diet consisted of 50% yellw com,
49.5% Faba Bean and 0.5% salt. Cramming was done twice daily at 9.00 AM
and 3.30 PM feed was dipped in water then the birds handily force fed till
their esophagi were filled. The actually feed consumed by the birds was
recorded.

AL 77" days old 5 birds from each treatment were randomly selected,
weighed and slaughtered. Feathers were manually removed. Carcass were
eviscerated and weighed. The abdominal and liver were immediately and
individually weighed. The weight of abdominal fat and liver were expressed
as a percentage of live weight.

Blaod sample from each duck was taken during slaugnter. Serum total
protein, albumin, cholesterol, alkaline phosphates, transaminase: glutamic
oxaloacetic transaminase (GOT) and glutamic pyruvic transaminase (GPT),
uric acid.urea and creatinine were colorimetrically estimated using
commercial kits (Purcnased from Bio-Merievx { Morcyl Etiols Mierets Rains,
France) . The globulin values were obtained by subtracting the values of
atbumin from total protein correspending values. Uric acid and creatinine also
were determined in muscular tissue according to Allon {(1980).

Data were statistically analyzed according to (SPSS, 1997);
percentage data were transformed to arcsine before analyses. The following
model was used :

Xig =HHo+ P+ YoraB+oYu+ BYy+ afYy + e
Where:
Xga = Observation p = Overalimean o = the effect of sex §;= the effect of
feeding system Y, = the effect of body weight o= interaction between sex
and feeding system aYy = interaction between sex and body weight
BY=interaction between feeding system and body weight aBY,,= interaction
between sex and feeding system and bedy weight gy = Random error.

RESULTS AND DISCUSSION

1- body welight, weight gain and feed efficiency;

Means values for body weight, weight gain and feed efficiency are
shown in (table, 1). Male Pekin gucks were incfeased in final body weight and
improved feed efficiency than females. While female ducks significantly
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increased weight gain than males. These resuits agree with the findings of
Isshak et al, (1986), Hanafi et al, (1991) and EL-Gendi (1994). They
reported that, male Pekin ducks were significantly heavier than females in
body weight.

Analysis of variance showed highly significant (P < 0.001) effects due
to feeding system on final body weight and weight gain. Force feeding
significantly increased the two mentioned traits (3121.2 and 1665.8 gm,
respectively) than did feeding ad-lib. (2780.8 and 1322.3 gm) for body weight
and weight gain, respectively. However, opposite result was observed in feed
efficiency. Results obtained agree with those of (Pinchasov and Jensen,
1989) who stated that feed efficiency was reduced by force feeding, perhaps
the stress of incubation or the availability of larger quantities of feed in the
digestive tract at specific times, or both, accounted for the less-efficient
utilizaticn of feed for growth.

Highly significant (p<0.001) effect on final body weight and weight gain
were found due to body weight. The heavier weight group increased
significantly the final body weight (3155.5 gm) and weight gain (1499.8 gm)
compared with those of the medium and light groups, respectively. The light
weight ducks insignificantly improved feed efficiency (0.215) than those of
heavy (0.220) and medium ones (0.250 gm gain / gm ration). This results
agree with the findings of EL-Sayiad et al, (1988) and inagreement with
Auvergne et al, (1991), who found that heavy weight and light weight
Muscovy ducks had similar average weight gain.

2- Absolute and proportional weights of liver, carcass traits and
abdominal fat:

Male ducks were superior than females in absolute and relative
weights of total edible meat, carcass and gibiets. However, females showed
the higher averages of absolute and refative weights of liver and abdominal
fat, the differences between sexes in abdominal fat was highly significant.
The superiority of females liver weight may be attributed to the increase in
liver fat, which was more, pronounced in females than males. These results
agree with those reported by Isshak et al., (1986); Farghaly and Asar (1988},
EL-Gendi (1994) and EL-Husseiny et al., (2001).

Force feeding significantly increased (p< 0.001) absolute and relative
weights of liver, carcass traits (except the relative weight of giblets) and
abdominal fat than did ad-lib. Feeding. These results may be attributed to the
accumulation of lipids in liver, which was reflected as an increase in the
energy intake of force fed birds compared with that fed ad-lib. The same
findings and conciusion were reported by Nir et al., (1974); EL-Medany et al.,
(1990Q) and EL-Gendi (1994).

Significant (p < 0.001) differences among body weight studied were
found in absolute and relative weights of liver, carcass traits (except the
relative weights of total edible meat, carcass and giblets and abdominal fat.
The previously mentioned absolute traits were improved heavy, medium and
light body weight ducks, respectively.

Similar results were reported by Auvergne el al,, (1991) who stated
that the heavier weight of Muscovy ducks had significantly increased liver,
carcass and abdominal fat compared to the light ducks.
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3- Serum protein fractions and cholesterol: )

It was obviously from (Table 3) that; sex had highly significant
(p<0.001) effect on serum total protein, giobulin and A/G ratio. Female ducks
had higher Serum total protein (3.76 gmvdl), albumin (1.50) and globulin
{2.25 gm/dl) compared with those of males {3.20, 1.48 and 1.72 gm/dl,
respectively). However maies had significantly the higher value of A/G (0.86)
the lower serum cholesterc! {268.1 mg/di) compared with femaies (0.66 and
274.6 mg/di, respectively).

Significant effect on serum giohulin and A/G ratio was found due to
feeding system. Serum total pralein (3.56), globulin (2.09 gm/di) and
cholesterol level (281.7 mg/dl) were increased as a result of force-feeding,
the corresponding values for birds fad ad-lib. were 3.40,1.89gm/dl and 261.0
mg/dl, respectively). Pronounced ingrease in plasma total protein and
cholesterol levels due to force feeding was aiso reported by
Nigspodziewanski (1971); Nir (1972) and EL-Gendi (1994).

Body weight had highly significant effect on serum protein fractions and
cholesterol. Heavy body weight duckiings had significantly the highest
averages of serum protein fractions and cholesterol followed by medium then
by those of light body weight birds, respectively. Results obtained disagree
with those reported by EL-Saviad ef al., (1988) who stated that light ducks
had significantly higher serum cholesterol level than heavy birds. The
significant differences in serum total protein may be attributed to the genetic
and non-genetic factors of each breed {Dowidar ef al, (1989) and Zaki,
2002).
4-serum and tissues uric acid and creatinine:

Results obtained in {table 4) showed that, males had insignificantly
higher averages of serum (6.47 Vs 5.73 mo/di), tissues uric acid {1.31 Vs
1.22 mgf g) and significantly increased tissues creatinine (0.781 Vs 0.73%
mg/g) than females. However female ducks had significantly higher average
of serum creatinine only (0.492 Vs 0.314 mg/dl). Similar cesults were
observed by EL-Gendi {1924). Plasma uric acid varies considerable under
standard conditions and appears to be influenced by sex and Reproductive
State, mostly not all.

Highly significant (p < 0.001) effects were observed in serum and
tissues creatinine due to feeding system. Force-feeding recorded significantly
the higher averages of serum and tissues creatinine when cormpared with that
fed ad-libtum. Similar results were observed by Zhou et al, (1990) and
EL-Gendi {1994), who reportad that in force feed ducks the concentrations of
blood metabolic compounds containing nitrogen were markedly elevated.
Analysis of variance showed high significant (p < 0.001) effect due to body
weight on serum uric acid, creatining and tissues creatinine. Heavy birds
were significantly higher than medium and light birds in serum uric acid (7.25
mg/dl) and tissues creatinine {1.060 mg/g). However, medium and light birds
showed the highest averages of serum creatinine (0.479 mg/dl} and tissues
uric acid {1.36 mg/g), respectively.
5-Serum alkaline phosphatase and transaminases:

Data obtained (Table 5) showed that, females were significantly higher
in serum GOT and alkaline phosphatase {134.52 and 386.83U/, respectively)
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than males (96.08 U/l and 307.30 U/, respectively), however no significant
effect on serum GPT was found due to duckling's sex. Similar result was
observed by EL-Gendi (1994).

Highly significant (p<0.001) effect on serum GOT only was found due
to feeding system. Force-feeding increased serum GOT and GPT
transaminases (136.79 and 67.92 U/L, respectively) when compared with
feeding ad-libtum (93.81 and 40.63 U/L, respectively). While, ad-lib. feeding
system increased serum alkaline phosphatase(360.67 u/l) than that did force
feeding (333.47 u/l). Changes in transaminases may depends mainly on the
rate of protein metabolism which may be a function of bird’s age rather than
any other factor (Guyton, 1981)

Analysis of variance showed Significant effects due to body weight on
serum GOT, GPT and alkaline phosphatase. Serum GOT and GPT
transaminases increased in medium body weight ducklings (165.13 and
65.89 ufl, respectively). On the other hand, those of heavy body weight
ducklings had the highest average of serum alkaline phosphatase (363.55 ufl)
when compared with those of medium and light ducks, respectively. Changes
in transaminases activity may depend mainly on the rate of protein

~-metabolism, which may be a function of birds age (Samak,2001).The
significant differences found in (SGOT and SGPT) levels estimated in this
work reflected liver activity related with metabolic system and may be
attributed to the genetic make-up of each breed(Dowidar et al., 1999).

It could be concluded that, force feeding by fattening ration did
improve the meat quality of both male and female. The liver weigh and
carcass traits were improved as well by force feeding and fattening ration.
The increase in liver weight, weight gain and carcass was accompanied by
tremendous changes in the physiological and biclogical parameters.

Table{1): Least square means and standard error for initial and final
body weight, body weight gain and feed efficiency as affected by
studied factors.

Ftem Initial body } Final body | Weight gain | Feed efficiency

[ weight {gm) | weight(gm) |  (gm)  l(gm gainigm ration)

Bex: NS 1 { NS

Male 1467.4 £0.93 a| 29536 +1.62 [1486.2+1.3 b| 0.220+0.02

Female 14465 +0.93 b[ 20484+ 162 [1501.9+13 a| 0.239:0.02

Feeding ystem: NS NN 1 NS

[Force 1455.4 + 0.93 [3121.2+1.62al166582 1372 02441002

iAd-lib 1458.4 +0.93 2780.8 + 1.62b1322.3+1.37b] 0.215:0.02
odi ei&r._t: ik el 2t NS

Heavy 1655.7 + 1.14 al3155.5+ 1.99a1499.8  1.68a] 0.220 + 0.019
Medium 1459.5 + 1.14 b[2958.3 + 1.99 bj1498.8 + 1.68 b] 0.250 % 0.019
Light 1255.6 £ 1.14 ¢ |2739.3+1.99c1483.8 +168¢c] 021520019 |
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Table{2): Least square means and standard error for absolute and
proportional welghts of liver, carcass traits and abdominal fat

as affected by studied factors.
lltem ’Ileer weight Total edible Carf:ass Gut_)let | Abdominal
l meat weight weight fat
[ (gm) (%) (gm) T(%] (gm) | (%) (gm} | (%) (amikg)[(%)
Sex: NS |NS| NS INS| NS |[Ns| Ns [NS| -t |
"

Male  [58.10+0.4]5.34/2108 £ 85| 71.41846 + 71) 62.9262 x 8| 8.88%2.14:022 {3 .21
[Female [59.10+0.4|5.38/2066 + 85| 70.0 1807 + 71} 61.9258 + 81 8.783.50£0.22 13.35
PORAINT o - | aea | wae | we]  wen w| e | Ng| e | ew]
system: |
Force [12.80£0.47(5.53[2258 + 85 o] 72.91985+ 71 a| 63.4273 £ 8 a| 8.7552020.2213.52
IAd-lib. 44.40£0.475.19/1933 + 85 b| 69.41692+ 71 b| 60.6241 + 8 b| 8.650.45£0.22 {3.05
BOdY "k Lt P \ s P l i l AwE
it | NS | I'ns | NS [

Heavy69.4020.58 |5.36/2262 + 87 a| 71.71985:73 a| 62.9277 £ 9.a] 8.774.87+0.27 43.49|
Medium $1.80£0.58|5.46/2098 z 87 b] 70.61837 £ 73 b| 62.1261 £ 9 b| 8.833.25¢0.27 £3.33]
Light  144.6020.58(5.27]1929 1 87 ¢| 7041685+ 73 ¢[ 61.9243 + 9 | 8.870.35¢0.27 (3.04

Table (3): Least square means and standard error for serum protein
fractions and cholesterol as affected by studied factors.

item .r Protein fractions (gm/dl) J Choiester*ol_,
[ Total [ Albumin | Globulin [A/G ratio| (mg/di) |
@X: L ™ [ NS [ P xw NS 1
[Male [ 3.20 0.08 | 1.48+ 0.04 [1.72+ 0.07 b|0.86+ 0.06a[268.10+ 9.12 b
[Female 3.76x 0.08 ¢ 1.504 0.04/2.25+ 0.07 al0.66+ 0.06b[274.60 9.12 a
Feedingstem{ NS | NS i [ NS |
Force 3.56+ 0.08 | 1.47+ 0.04 [2.09+ 0.07 a0.70+ 0.06b| 281.03£9.12 |
d-lib 3.40£ 0.08 | 1.51% 0.04 |1.862 0.07 b|0.80+ 0.06a] 261.67+9.12 |
BOd Wei ht:l *ddk *kd e NS rxx
Heavy 4.64% 0.1a(1.85¢0.05 a2.79+ 0.09 a]0.66+ 0.70315.80+11.17 a
Medium 3.68+ 0.1 b[144:0.05 b[2.25+0.09 b|0.64+ 0.70[284.70+11.17 al
LLight 3.11£ 0.1 ¢ [1.18£0.05 ¢[1.93+0.09 ¢[0.612 0.70[213.55£11.17 b|
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Table(4): Least square fmeans and standard error for serum alkaline
phosphatase and transaminases (GOT and GPT) as affected by
studied factors.

1 Alkaline
Item Phosphatase (GU?L-I; (CL;;,’[B
(UL |

Sex: ool L | NS
Male 307.30¢11.67 b | 96.08+ 10.04 47.09% 5.47
Female 386.83£11.67a | 134.52+ 10.04 | 61.52+ 547
Feeding system: NS = NS
Force 333.47+11.67 136.79+ 10.04 | 67.92+ 547

d-lib. 360.67+£11.67 93.81+ 10.04 40.69+ 5.47
Body weight: " | ol | .
Heavy 363.55+14.30 | 83.64+12.30b | 51.45+6.69 ab
Medium 358.75+14.30 | 165.13+12.30a | 65.89t6.69a
Light 318.90+14.30 | 97.14+12.30Db | 4558£6.69b

Table {5): Least square means and standard error for serum and tissues
uric acid and creatinine as affected by studied factors.

Uric acid Creatinine ]
';m Serum Tissues Serum Tissues |
5» {mgldl) {mg/g) {mg/df) mgig)
| Sex: NS NS 3 e
Male 6.47:0.30 | 1312006 |(3144+0029b |0.781%0.003 2
Female 573£030 | 1.22:0.06 |0409+0.029a|0.7350.003b
Feeding stem: NS NS o
Force 595:030 | 1.2220.06 |(0452+00294|0823£0.003a
Ad-lib. 6.25:0.30 | 1.31+0.06 |(310+0.029 b | 0.693+0.003 b
Body weight: el NS ans i
Heavy 725£037 a| 1.31+0.08 |(0300+00364a!1060£0.004a
Medium 547£0.37b | 1.16+0.08 |(.479+0.036b | 0-7900.004 b
Light 560£0.37b | 1.36+008 | 2660036 c | 042320004 ¢ |
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