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ABSTRACT: The present study aimed to investigate the effect of force molting procedures
on the post molt performance and hatchability traits of Sudani ducks. Two hundred and
forty Sudani laying ducks aged 65 weeks were randomly taken, weighted and divided into
four experimental groups (each of three replicates). Ducks of the first group were fed ad-
libitum and considered as control, the second group was force molted by fasting for 14
days, the third and fourth groups were force molted by feeding diets supplemented with
Znic (1.0%) as Zinc oxide and lodide (0.25%) as Potassium lodide for 14 days,
respectively. Photoperiod was natural daylight during force molting period, then increased
to 16 h/d after molting. All ducks were fed the layer diet ad-libitum during the post-molting
period.

Results indicated that all force molting treatments caused significant (P<0.01)
decrease in live body weight than the control (non-molted) after molting. Ducks molted by
fasting recorded the highest average body weight than the control at the end of
experimental period. Viability (%) was not significantly affected due to different force
molting treatments during the whole experimental period. Force molting by both fasting
and lodide treatment had significantly (P<0.01) higher laying rate and egg number and
mass per duck than the control during the overall experimental period. Feed consumption
was significantly (P<0.01) decreased for duck molted by fasting and Zinc treatment,
whereas, ducks molted by lodide treatment consumed insignificantly lower amount of feed
than the control group during the overall experimental period (71-90 wks of age). Feed
conversion ratio was significantly (P<0.01) improved for all force molting treatments as
compared to the control group during the overall experimental period. Egg quality
parameters were not affected due to varying force molting treatments than the control. All
force molting treatments had significantly (P<0.01) higher hatchability percentage of both
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total set and fertile eggs than the control, while, fasting treatment recorded the best values
than other force molting treatments. It is concluded that force molting by fasting treatment
recorded the best values in productive performance followed by lodide then Zinc treatment
during the post molting period. So, force molting by fasting treatment could be used for
Sudani laying ducks to maximize productivity and some hatchability traits during the

second laying cycle.

INTRODUCTION

Local Sudani ducks have a dual
purpose for meat and egg production, but
their production cost was more expensive
because of late sexual maturity age and low
egg number per season as well as the
inconsistent molting nature which appears
during the production period (Awad et al.,
2013). It is well known that egg production
decreases as the age of the laying hen's
increases. In order for a laying hen to enter
a second or even a third production cycle, it
should be exposed to force molting in order
to rejuvenate the reproductive tract and
allow hens to produce higher quality eggs
(Keshavarz and Quimby, 2002).

Molting is a major event in the
annual life cycle of most avian species,
both wild and domestic. Induced molting is

an important tool for the economic
management of laying flocks. Forced
molting has been widely wused in

commercial layer management with the aim
of extending their productive life, thereby
decreasing flock replacement costs

(Mazzuco et al., 2011). Induced molt
produces discreet changes at the endocrine
and cellular levels that improve egg
production and eggshell quality such as
increasing plasma concentrations  of
1,25(0OH)2D3 and increasing 1,25(0OH)2Ds
receptors in egg shell gland as well as
cellular proliferation in the shell gland is
correlated with increased tissue receptivity
to 1,25(0OH)2Ds and increases Ca-binding
protein content as a result of it increases the
level of the hormonal form of vitamin D
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and tissue sensitivity to the hormone
(Berry, 2003).

In duck production, many factors
trigger molting properties such as the lack
of availability of feed, changes in the
composition of the ration for ducks that are
caged, displacement of cage, a nuisance
animal, and an uncomfortable environment
all of which can cause molting (Mumma et
al., 2006). The appearance of molting is
caused by different stresses and its
incidence depends on each individual's
resistance to such stress (Webster, 2000
and Duncan, 2001). Conventional induced
molting methods have used fasting of
ducks (Fattouh, 2001), supplementing
dietary minerals such as Zinc (Ahmed et
al., 2005; Yousaf and Ahmad, 2006; Koch
et al., 2007 and Koelkebeck and Anderson,
2007), iodine, sodium, chloride, Ca,
aluminum and copper or the use of anti —
ovulatory drugs (Breeding et al., 1992;
Keshavarz and Quimby, 2002 and Bell,
2003). Berry (2003) reported that dietary
Zn, usually in the form of ZnO, is an
effective agent for halting egg production
and inducing molting. Zn, when fed at a
level of 10,000 to 20,000 ppm/kg diet,
which caused a complete cessation of egg
production within 5-10 day. Feeding high
dietary levels of | as potassium iodide
(2,500 to 5,000 mg/kg diet) to hens resulted
in complete cessation of egg production
within 7 days with or without loss of
feather (Berry, 2003). Generally, widely
different molt techniques are used before
the end of the first laying to force hens for
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molting and enter to a second egg laying
cycle for extending laying flock
performance (Salem et al., 2005 and El-
Gendi et al., 2009). The present study was
conducted to evaluate the capability of a
high level of Zinc or lodide in the diet and
fasting, to induce force molting in local
Sudani ducks breed and their effects on
laying performance and some hatchability
traits during post-molting period.

MATERIALS AND METHODS

The present study was conducted at
El- Serw Research Station, Water Fowl
branch, Rabbit, Turkey and Water Fowl
Research Department, Animal Production
Research Institute, Agricultural Research
Center, Ministry of Agricultural, Egypt.
Bird's management and experimental
design:-

A total of 240 Sudani ducks at 65-
wks-old, were used, weighted and divided
into four experimental groups, each of three
replicates (16 ducks and 4 drakes). All
birds were reared under similar hygienic
and managerial conditions. Ducks of each
replicate were housed at 2.3 ducks / m2.
Ducks were molted with the following
techniques:-

1- The first group remained without any
treatment through the experimental
period as a control group.

The second group was molted by
fasting for 14 days, then fed ad
libitum a productive layer diet
through the experimental period.

The third group was molted by
feeding diet supplemented with 1.0 %
Zinc as Zinc oxide for 14 days, then
fed ad libitum a productive layer diet
through the experimental period.

The fourth group was molted by
feeding diet supplemented with
0.25% lodide as potassium lodide
for 14 days, then fed ad libitum a

2-
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productive layer diet through the
experimental period
Ducks of all treatments except the
fasting group were fed ad libitum during
molting period and the photoperiod was
natural daylight. Then, all ducks were
provided the layer diets ad-libitum and the
photoperiod was increased to 16 h/d after
molting. The ingredients and chemical
composition of the diet are given in Table
1.The experimental period was 26 wk,
consisting of a 2-wk pre-experiment period
and 4 wk during the molting period,
followed by 20 wk of production.
Data collection and estimated parameters:-
1. Body weight (BW): All ducks were
weighed per replicate at the start of
the experiment and after 14 day of
treatment, then at the end of the
experimental period to determine the
weight loss during molting and BW
change during the experimental
period. Mortality was recorded daily,
then viability (%) was calculated.
Egg production : Egg number , egg
mass and feed consumption were
recorded for each replicate then
averaged and expressed per duck / 4
wks through the experimental periods
. 71-74, 75-78, 79-82, 83-86, 87-90
wks of age and the overall
experimental period (71-90 wks of
age). Laying rate and feed conversion
ratio were calculated through the
same periods.
Egg quality traits: Twenty eggs per
treatment were collected randomly to
determine the egg quality
characteristics at 80 wks of age.
Hatchability traits: Hatching eggs of
each treatment group were separately
incubated at different ages. The
incubated eggs were candled on the
tenth day of incubation to determine
fertility percentage. Fertility was
estimated as number of fertile
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eggs/number of eggs set. Hatchability
was estimated as percentage of the
number of hatched chicks to the
number of total set or fertile eggs.
Statistical analysis: Data obtained
were statistically analyzed using the
General linear model of SAS (2004).
A one- way model was used,
Yij=p+Ti+eij where: Yij=An
observation; p = Overall mean; T = Effect
of treatment ; i=(1,2,3 and 4) and eij =
Random error. Differences between
treatments means were compared using
Duncan’s multiple range test (Duncan,
1955).

RESULTS AND DISCUSSION

Results in Table 2 revealed
significant differences (P<0.01) among
experimental treatments in live body
weights (LBW) after molt and at the end of
the experimental period, consequently.
Changes of LBW were significantly
affected due to different molting treatments
of Sudani laying ducks. Force molting by
both fasting and Zinc treatment resulted in
a significant lower LBW after molting
comparing to the control, whereas ducks
molted by fasting treatment had
significantly higher LBW than the control
at the end of experimental period. Loss of
LBW after molting was 1.54, 16.77, 7.01
and 4.02% for the control, fasting, Zinc and
lodide treatment than the initial BW for the
same group. But, LBW was increased by
3.14, 30.72, 14.30 and 11.89% for the
previous groups at the end of experimental
period as compared with their weights after
molting, respectively.

The decline in body weight of
molting ducks was probably due to
decrease of muscle mass, utilization of
adipose tissue, decrease liver weight and/or
involution of reproductive organs which
accounted approximately 25% of body
weight loss (Park et al., 2004). These
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results are in agreement with those
obtained by Fattouh (2001) who reported
that the percentages of body weight loss for
Muscovy and Domyati ducks after molting
by fasting (12 day) and Zinc oxide (20,000
ppm/kg diet) treatments were 15.3, 27.4,
14.6 and 24.0% than the control (non-
molting) , respectively. Also, he reported
that all force molting groups recovered the
body weight loss and exceeded their initial
body weights when re-fed after molting.
Similar results were found by Ibrahim
(1998) who showed that the hens in all
force molting treatments resumed their
body weight losses at 8 wks post-molting
and increased their body weights.

Viability percentage (%) of Sudani
ducks was not significantly affected by
different force molting treatments (Table
2). This result may be due to molting is
associated with thymic recrudescence and
lymphocytic ~ repopulation  that  may
improve immune function in the hens
(Berry, 2003), or may be due to the ducks
have the ability to consuming resources
made available by catabolism of abdominal
and other fat depots and involution the
ovary and oviduct which spares other fat
and protein reserves during force molting
period. This result is in agreement with
those obtained by Reddy et al. (2008) who
reported that viability rate not significantly
affected due to force molting by fasting or
Zinc oxide treatment.

Laying performance of Sudani ducks:

Results of Table 3 showed
significant differences (P<0.01) among the
experimental groups in egg number (EN)
per duck and laying rate % during all
periods. Egg number per duck and laying
rate were significantly improved by force
molting with Zinc treatment during 71-74
and 75-78 wks of age as compared to the
control group, whereas, the previous traits
were significantly decreased during 83-86
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and 87-90 wks of age. Force molting by
fasting treatment resulted in a significant
higher EN per duck and laying rate during
75-78, 79-82 and 71-90 wks of age as
compared to the control, whereas, it was
insignificantly higher at 83-86 and 87-90
wks. Laying rate and EN per duck were
significantly (P<0.01) higher by force
molting with lodide treatment at all the
experimental periods except of 71- 74 wks
of age as compared to the control group.
Significant improvement in EN per duck
and laying rate were noticed as a result of
force molting by both fasting and lodide
treatments (15.68 and 12.92%) than the
control during the overall experimental
period (71-90 wks of age), whereas, force
molting by Zinc treatment had insignificant
higher (5.71 and 5.69 %). The best force
molting treatment was fasting followed by
lodide then Zinc for improving EN per
duck and laying rate for Sudani ducks as
compared to the control (non-molting).

It is well known that egg production
decreases as the age of the laying hens
increases. In order for a laying hen to enter
a second or even a third production cycle, it
is exposed to force molting in order to
rejuvenate the laying hens reproductive
tract and allow hens to produce higher
quality eggs (Keshavarz and Quimby,
2002). Induced molting leads to the
involution of reproductive tract, which is
proportional to the loss of body weight and
that the rebuilding of the reproductive tract
would lead to the removal of fat
accumulation and therefore increased tissue
efficiency or another possible reason for
improved egg production is the length of
eqg production cessation period
(Hassanabadi and Kermanshahi, 2007). The
increase of egg production after force
molting mainly due to the rest-period
which  resulted in  recycling and
rejuvenating of the molted hens for another
season of egg production (EI-Gendi et al.,
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2009). Improvement of egg production
after molting by lodide treatment may be
due to thyroid participation in molting,
which led to increase in possible
interactions of ovarian steroids with thyroid
hormones (Berry, 2003), or may be lodide
plays a major role in thyroid activity which
affect in the basal metabolic rate. These
results are in agreement with those
obtained by Fattouh (2001) who found that
EN per Muscovy duck was significantly
improved by 115.34 and 77.35% for ducks
molted by fasting (12 day) and Zinc oxide
(20,000 ppm/kg diet) treatment than the
control, whereas, it was 104.69 and 94.11
for Domyati ducks during the following
weeks up to 18 weeks after molting,
respectively. Force molting by fasting
treatment had significantly increased egg
number and laying rate for Muscovy and
Domyati ducks (Fattouh, 2001) and
poultry hens (Abd El-Kader, 1997) than
other force molting treatments, while,
Ibrahim (1998) found that the hens molted
by Zinc oxide treatment increased egg
production during 0-16 wks after molting
than the control. Similarly, EI-Gendi et al.
(2009) found that non- molted hens had
significantly the lowest rates of egg
production at all experimental intervals
after molting. Hassanabadi and
Kermanshahi (2007) and Reddy et al.
(2008) reported that fasting force molting
method appears to be better egg production
than the Zinc oxide (20,000 ppm/kg diet)
method in broiler breeder hens. Mazzuco et
al. (2011) found a significant improvement
(P < 0.01) of all egg production traits as a
result of using different force molting
treatments than those non-molted birds.
Significant effects were found on
egg weight (EW) and egg mass (EM) per
duck due to experimental treatments (Table
4). Force molting by fasting treatment
resulted in significantly (P<0.05) heavier
EW as compared with the control and those
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molted with lodide treatment groups at 71-
74 wks of age only. Also, EW was
significantly improved by force molting
with Zinc treatment as compared to those
molted by lodide treatment at 87-90 wks of
age. Egg weight was insignificantly heavier
by force molting with fasting and Zinc
treatments compared to the control during
the overall experimental period (71-90 wks
of age), whereas, force molting by lodide
treatment resulted in lighter egg weight.
These results are in line with Hassanabadi
and Kermanshahi (2007) who found that
egg weight at the peak of post-molting
production was not significantly different
between the molted and non-molted birds.
Egg mass (EM) per duck was
significantly (P<0.01) improved by force
molting with lodide treatment during all
experimental period except for the first
period (71-74 wks of age) as compared to
the control, whereas, force molting by
fasting treatment had significantly better
EM per duck during 75-78 , 79-82 wks of
age and the overall experimental period
than the control. Force molting by Zinc
treatment resulted in lower EM per duck
during 79-82, 83-86 and 87-90 wks of age
than the control, whereas, it had
insignificantly higher EM at the overall
experimental period. Force molting by
fasting and lodide treatments resulted in a
significant higher EM per duck than the
control group during the overall
experimental period. These results may be
due the different changes at the endocrine
and cellular levels that improve egg
production and eggshell quality as a result
of force molting (Berry, 2003). These
results are in agreement with those
obtained by Abd El-Kader (1997) who
reported that hens molted by fasting
treatment had significantly higher egg mass
compared to the control and those molted
by Zinc oxide treatment. Fattouh (2001)
found that egg mass per Muscovy duck was
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significantly improved by 150.8 and 96.5%
than the control group by force molting
with fasting (12 day) and Zinc oxide
(20,000 ppm/kg diet) treatment during 18
wks after molting, whereas, it was recorded
116.7 and 118.6 % for Domyati duck under
the same treatments during 12 wks post-
molt.

Significant  differences (P<0.01)
were observed among the experimental
groups in feed consumption (FC) and feed
conversion ratio (FCR) during all
experimental periods (Table 5). Feed
consumption per duck (kg / duck / 28 days)
was significantly (P<0.01) decreased by
force molting with Zinc treatment than the
control during all studied periods, whereas,
force molting by fasting treatment resulted
in a significant decrease in FC per duck
than the control during all experimental
period except 75-78 and 87-90 wks of age.
On the other hand, force molting by lodide
treatment resulted in insignificant effects in
FC than the control during all experimental
periods except the first period (71-74 wks
of age). However, FC per duck was
significantly (P<0.01) decreased by about
12.25 and 6.20 %, respectively for groups
molted by Zinc and fasting treatments as
compared to the control during the overall
experimental period (71-90 wks of age),
while force molting by lodide treatment
was insignificantly decreased by about 3.31
%. Similar results were found by Fattouh
(2001) who reported that molted Muscovy
and Domyati ducks by fasting and Zinc
oxide treatments consumed less daily feed
than the control during post molting period
(18 wks), whereas, Ibrahim (1998) found
that daily feed intake per hen throughout
the experimental period post molting (24
wks) did not significantly affected among
force molting treatments than the control.

Feed conversion ratio (g. feed / g.
egg mass) was significantly (P<0.01)
improved due to force molting by fasting
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and lodide treatments during all interval
periods except of the first period (71-74
wks of age) as compared to the control
group, whereas, force molting by Zinc
treatment had significantly improved
during 71-74 , 75-78 and 71-90 wks of age
only (Table 5). The improvement of FCR
was 19.15, 17.84 and 13.91 %, respectively
for the groups molted by fasting, Zinc and
lodide treatments as compared to the
control during the overall experimental
period (71-90 wks of age). Improvement
of feed conversion ratio may be due to that
all force molting groups were consumed
less amount of feed and produced more egg
mass than the control during all
experimental intervals and the whole
experimental period. Also, this may be due
to the additive minerals such as Zinc has a
protective role on pancreatic tissue against
oxidative damage, it may help the pancreas
to function properly including secretions of
digestive  enzymes, thus improving
digestibility of nutrients (Mazzuco et al.,
2011).These results are in line with those
obtained by Fattouh (2001) who reported
that feed conversion ratio for egg
production was significantly better for
Domyati ducks which molted by fasting
and Zinc oxide treatments (3.38 and 3.57)
than the control (7.59) during 12 wks after
molting, whereas, it was recorded 4.68 |,
5.51 and 10.88 for molted Muscovy ducks
by fasting and Zinc oxide treatment than
the control (un-molted), respectively during
18 wks after molting.

Fertility and hatchability traits:

Fertility and hatchability
percentages as well as ducklings weights at
hatch for molted Sudani ducks are
presented in Table 6. The statistical
analysis of data showed no significant
differences among treatments in egg
fertility and chick weights, while
hatchability percentage of total set and
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fertile eggs was significantly differed
(P<0.01) compared to the control group.
The hatchability =~ percentage  was
significantly improved by 14.89, 8.94 and
9.20 % of total set eggs and 21.98, 17.91
and 13.21 % of fertile eggs, respectively for
the groups molted by fasting, Zinc and
lodide treatments as compared to the
control. Duckling weights at hatch were
insignificantly heavier by 1.90 to 2.14% for
different force molting groups than the
control, whereas, fertility percentage of
eggs was insignificantly decreased by 3.29
to 7.79%. Similar results were found by
Abd El-Kader (1997) who reported that the
different treatments of force molting
resulted in insignificant lower values of
fertility percentages and had significantly
the best values of hatchability percentages
of fertile eggs compared to the control,
whereas, the fasting treatment had the best
fertility and hatchability values than high
Zinc. Reddy et al. (2008) found that no
significant difference in fertility due to
different force molting methods in broiler
breeder hens. Also, Ibrahim (1998) found
that all force molting treatments had
significantly improved hatchability
percentages, but fasting treatment recorded
the best hatchability value. Fattouh (2001)
found that hatchability of Muscovy duck
eggs was improved by 3.2 and 5.1% by
force molting either fasting (12 day) or
Zinc (20,000 ppm/ kg diet) treatments than
the control, whereas, it was significantly
improved by 10.84 and 10.03% of Domyati
duck eggs, respectively. In contrary, he
found that all force molting treatments
resulted in a significant improvement in
fertility percentage for Muscovy and
Domyati duck eggs than the control.

Egg quality characteristics:

Data on egg quality measurements
which produced by molted Sudani ducks
are presented in Table 7. No significant
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differences were observed among the
experimental groups in egg quality
parameters at 16 wks-post molting (80 wks
of age). These results may be due to that
egg is produced during a very short period
of time, and therefore depends on the
availability of nutrients at the time it is
formed, independently of the molting
period. These results are consistent with
those observed by Molino et al. (2009) and
Hassanien (2011) who did not find any

effects of treatments to induce molting on
post-molting egg quality.

CONCLUSION

Generally, the force molting by
fasting treatment recorded the best values
in productive performance followed by
lodide then Zinc treatments during the post
molting laying period. So, force molting by
fasting treatment could be used for Sudani
laying ducks to maximize productivity and
some hatchability traits during the second
laying cycle.

Table (1): Composition and calculated analysis of the experimental diet.

Ingredients

%

Yellow corn

Soya bean meal (44%)
Gluten meal (60%)
Di-calcium phosphate
Limestone

Vit. & Min. premix *
Salt ( NaCl )

DL. Methionine (97%)
Total

Calculated analysis **
Crude protein %

ME ( Kcal / kg)
Calcium (%)

Av. phosphorus (%)

67.10
17.75
05.35
01.70
07.30
00.30
00.30
00.20
100.00

17.01
2851

03.21
00.43

*Each 3 kg of the Vit. and Min. premix containing: Vit. A 10 MIU, Vit. D 2 MIU,
Vit E 10 g, Vit. K 2 g, Thiamin 1 g, Riboflavin 5 g, Pyridoxine 1.5 g, Niacin 30 g,
Vit. Bi2 10 mg, Pantothenic acid 10 g, Folic acid 1.5 g, Biotin 50 mg, Choline
chloride 250 g, Manganese 60 g, Zinc 50 g, Iron 30 g, Copper 10 g, lodine 1g,
Selenium 0. 10 g, Cobalt 0.10 g. and carrier CaCOs3 to 3000 g.

** According to NRC (1994)
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Table (2): Effect of different force molting treatments on body weight and weight change
for Sudani ducks.

Force molting treatments .

Parameters Control Fasting | ZinG lodide Sig.
Body weight, g
Before molt (B) 1618.3+47.6 1610.0+10.0 | 1561.7+15.6 1576.7+14.5 NS
After molt (A) 1593.3+43.9 1340.0+15.0¢ | 1452.3+17.0 | 1513.3+15.3® | 0.01
End experiment (E) | 1643.3+37.5° | 1751.7+20.1% | 1660.0+25.0° | 1693.3+18.0% | 0.05
Change of body weight , g
A-B -25.0+9.0¢ -270.0+£10.0% | - 109.4+8.0° | -63.4+5.8°¢ 0.01
E-A +50.0+11.5¢ +411.7£12.1% | +207.7£9.0° | + 180.0£10.0° | 0.01
E-B +25.0£10.4°¢ +141.7£11.0% | +98.3+10.4° | +116.7£7.0° | 0.01
Viability %
65- 90 wksof age | 98.33+1.67 | 96.67+1.67 | 98.33+1.67 | 100.0£0.0 | NS

a,b,c :means in the same row within each item with different superscripts are significantly

different (P< 0.05).
NS = not significant

Table (3): Effect of different force molting treatments on egg number per duck and laying
rate of Sudani ducks.

Age Force molting treatments .

(wks) Control Fasting Zinc lodide Sig.
Egg number per duck
71-74 9.00 +0.92° |7.98 +0.50° | 13.25+0.66%2 7.86 +1.17° 0.01
75-78 10.60+0.58¢ | 14.52+0.362 | 12.50+0.48° 12.68+0.29° 0.01
79 -82 10.85+0.18¢ | 13.76+£0.15% | 10.68+0.49°¢ 11.90+0.24° 0.01
83- 86 10.72+0.16° | 11.93+0.40° |8.89 +0.39¢ 13.32+0.482 0.01
87-90 6.60 +0.13° |7.08 +0.19° |5.18 +0.21°¢ 8.18 +0.27% 0.01
71-90 47.77+1.07¢ | 55.26+0.592 | 50.50+0.28°¢ |53.94+0.02%° |0.01
Laying rate, %
71-74 32.14+3.30° | 28.49+1.78° | 47.34+2.352 28.07+4.19° 0.01
75-78 37.86+2.07¢ |51.84+1.292 | 44.62+1.70° 45.29+1.04° 0.01
79 - 82 38.75+0.63¢ | 49.14+0.552 | 38.14+1.74°¢ 42.52+0.86° 0.01
83-86 38.27+0.57° | 42.50+1.43° | 31.74+1.40¢ 47.56+1.732 0.01
87 -90 23.57+0.45° | 25.29+0.70° | 18.51+0.75¢ 29.21+0.972 0.01
71-90 34.1240.76° | 39.47+0.422 | 36.07+0.20% |38.53+1.26% | 0.01

a,b,c :means in the same row within each item with different superscripts are significantly
different (P< 0.05).
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Table (4): Effect of different force molting treatments on egg weight and egg mass per
duck of Sudani ducks.

Age Control Force molting treatments S;

(Wks) Fasting | Zinc | lodide g-
Egg weight, g
71-74 67.0+0.1° 70.940.32 69.8+0.4% 68.3+0.9° 0.05
75-78 72.5+1.1 73.1+1.2 72.8+0.5 73.1+0.3 NS
79 - 82 71.7+0.1 71.140.7 72.240.3 71.740.6 NS
83 - 86 71.2+1.3 70.1+0.2 72.7+1.4 70.140.8 NS
87 -90 72.6+1.5% 72.0£0.62° 74.6+0.62 70.4+1.4° 0.05
71-90 71.4+0.7 71.5+0.3 72.0+0.1 70.9+0.2 NS
Egg mass (g) per duck
71-74 620.3+62.4° 565.2+33.6° 924.6+49.92 536.5+80.8" 0.01
75-78 767.4+38.4°¢ 1063.1+9.92 | 909.2+29.2° 926.6+25.2° 0.01
79 - 82 777.6+13.4° 979.2+19.22 770.3+32.3° 853.3+9.8° 0.01
83-86 763.9425.4° 837.0£29.1% | 645.2+16.0° 934.3+43.32 0.01
87 -90 479.8+18.4° 509.5+10.0° 386.5+13.5° 575.4+8.22 0.01
71-90 3408.9+44.7¢ | 3950.0+25.1% | 3635.8+21.5% | 3826.3+35.6% |0.01

a,b,c :means in the same row within each item with different superscripts are significantly
different (P< 0.05).
NS = not significant

Table (5): Effect of different force molting treatments on feed consumption and feed
conversion ratio for Sudani ducks.

Age Control Force molting treatments S;

(Wks) Fasting | Zinc |  1odide 9.
Feed consumption (kg/duck)
71-74 3.74+0.042 3.43 +0.02° 3.13 £0.01¢ 3.49 +0.04° 0.01
75-78 4.36 £0.02%® | 4.30 £0.01°¢ | 4.19 +0.01° 4.43 +0.06? 0.01
79 - 82 4.34 +0.022 4,09 +0.02° 419 +0.02*° | 4.24 +0.06®® | 0.01
83 - 86 4.27 +0.02? 3.74 +0.01° 3.59 +0.21° 3.96 +0.09% | 0.05
87 - 90 4.11 +0.04? 3.97 +0.05? 3.17 +0.11° 4.01 +0.08? 0.01
71-90 20.82+0.112 19.53+0.05° 18.27+0.28° 20.13+0.33% | 0.01
Feed conversion ratio (g. feed: g. egg mass)
71-74 6.06+0.692 6.09+0.392 3.39+0.17° 6.52+1.042 0.05
75-78 5.69+0.302 4.05+0.05¢ 4.60+0.14" 4.78+0.20° 0.01
79 - 82 5.59+0.082 4.18+0.10° 5.45+0.26% 4.97+0.13° 0.01
83 - 86 5.60+0.162 4.48+0.15° 5.57+0.21°2 4.25+0.30°" 0.01
87 - 90 8.58+0.322 7.79+£0.07° 8.20+0.12% 6.96+0.05°¢ 0.01
71-90 6.11+0.11°2 4.94+0.04° 5.02+0.07° 5.26+0.27° 0.01

a,b,c :means in the same row within each item with different superscripts are significantly
different (P<0.05).
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Table (6): Effect of different force molting treatments on fertility and hatchability traits for
Sudani duck eggs.

. Force molting treatments .

Traits Control Fasting Zinc lodide Sig.
Fertility (%) 83.33£3.05 | 78.19+1.83 76.84+3.08 80.14+2.53 NS
Hatchability of | 47.74+1.32° | 54.85+2.94% |52.01+1.54% [52.13+0.622 | 0.01
set eggs (%)
Hatchability of | 57.55+3.24° | 70.20+2.54% | 67.86+2.24% |65.15+1.45% | 0.01
fertile eggs (%)
Duckling Wt. 44.82+0.55 | 45.78+0.053 | 45.67+0.50 45.71+0.68 NS
(9

a,b :means in the same row within each item with different superscripts are significantly
different (P< 0.05).
NS = not significant

Table (7): Effect of different force molting treatments on egg quality traits for Sudani

ducks at 80 wks of age.
. Force molting treatments .
Traits Control Fasting Zinc lodide Sig.

EggWt. , g 71.72+1.58 | 72.514+2.03 | 71.80+1.13 | 73.02+1.39 | NS
Egg shell Wt., % 13.17+0.20 | 13.72+1.02 | 13.38+0.24 | 13.33+0.62 | NS
Yolk Wt., % 36.31+1.47 | 35.83+1.43 | 36.38+0.50 | 35.69+1.55 | NS
Albumen Wt., % 50.52+1.52 | 50.45+0.73 | 50.24+0.61 | 50.90+£1.80 | NS
Shape index, % 74.94+2,90 | 75.55+1.57 | 74.61+0.70 | 72.08+1.85 | NS
Yolk index, % 41.56+£2.91 | 42.44+2.40 |41.78+0.92 | 43.90£1.94 | NS
Shell thickness, mm | 00.40+0.02 | 00.39+0.01 | 00.40+.01 | 00.39+0.01 | NS

NS = not significant
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