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ABSTRACT

This experiment was conducted to study the performance of Gimmizah (G)
and Golden Montazah (GM) hens which were induced to molt by fast where feed was
withdrawn until a target body weight loss of 33.04% was reached (14 days) or fed on
ration that contained high levetl of zinc oxide (ZO) (20,000 ppm) for 7 days. The hens
were subjected to two light length treatments, the first receiving 14 hr of light per day
(LUD) throughout the 24-week experiment and the second restricted to 8 hr L/D during
the dietary treatments. This group of hens received a 24-hr photoperiod for 1 wk to
provide maximum stimulation prior to initiation of dietary treatments and 8 hr L/D
during the dietary treatments. Lightning interval was maintained through day 42, after
which, lightning period was increased by one-half hr per day until it reached 14 hr L/D.
Control group was maintained. All groups received a 16.84% protein layer ration
throughout the experiment and given feed and water ad libitum. Body weight loss of G
hens was significantly (P<0.01) higher than that of GM ones at 63 weeks of age. The
fast hens and the hens treated with ZO achieved about 33% and 20% BW loss,
respectively, till Day 14 from the beginning of treatment. The BW of the two treated
groups was significantly less than the control one during postmolting period. The
lightining period had no effect on BW at all ages studied. In addition, G hens produced
significantly more eggs than GM ones during 72-76 weeks of age only. Both the ZO
and control groups produced approximately similar EN and they surpassed the fast
one during molting while the two treated groups produced significantly (P<0.001) more
eggs than the control one during both the 64-68, 68-72 weeks of age. Moreover, Hens
on the 8 hr L/D produced significantly less EN during 68-72 weeks of age than hens
which received 14 hr L/D. On the other hand, the G hens had better (P<0.05) value of
FE during 68-72 weeks of age than GM ones. Moreover, the fast group had the
poorest value of FE during molting period and the feeding treatment had highly
significant effect on FE during 68-72 weeks of age only. The L/D had no effect on FE.
Moreover, G hens produced significantly (P<0.001) heavier eggs than GM ones, and
eggs produced by control hens were heavier than those of the treated hens. The
lighting period had no significant effect on EW. Moreover, light per day significantly
affected both Hu and SHT where 8 hr /D decreased Hu value but increased SHT.
Age of hens showed highly significant effect on both EW and SHT. In addition, neither
strain nor feed treatment had significant effects on F or H. White /D showed no effect
on H, the F of eggs produced from hens received 14 hr L/D was higher than the
restricted L/D group. However, induced moiting using the feeding and lighting
progr.ms in G and GM hens realizes positive REE except that in G ones which the
REE of hens bred on 8 hr /D and fed ZO was less compared with the control group.
However, it could be concluded that most of the trajts studied were improved due to
feeding and lighting programs used in this experiment,
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INTRODUCTION

There have been various methods proposed to induce moiting of
laying hens. The most common method used was fasting to reduce body
weight (Berry and Brake, 1985, Mohammed, 1992; Abd-Ei-Baky, 1998,
Alodan and Mashaly, 1999; Ali et al., 1998, 1999). Long fasting period was
used - 12 and up to 16 days - (Brake and Carey, 1983) while Berry and Brake
(1987) used fasting to a body weight loss of 34%. Other molting techniques
were used, such as feeding high levels of zinc (Berry and Brake, 1987,
Alodan and Mashaly, 1999; Ali et a/., 1998, 1999). Photoperiod madification
has been reported to increase the degree of involution of the reproductive
tract when used with moits induced by fasting, and high ZO methods (Berry
and Brake, 1985 and 1987; Hurwitz et al. 1995; Alodan and Mashaly, 1999).
Each method can be used per se or in combination with each other.
Moreover, Andrews et al. (1987) reported that light stimulation of more than
12 h is needed before Day 42 of the molt for optimum production to occur.
Generally, most of these researchers concluded that induced molting
improves the post molting performance of the laying hens compared to the
control group. This improvement included egg weight (Zeelen, 1975), Haugh
units (Zimmermann et al., 1987). Recently, the results of Alodan and Mashaly
(1999) demonstrated that induced molting using zinc oxide (20,000 ppm) and
Califirnia methods, significantly increased egg production and Haugh units,
while body weight of the molted hens was decreased significantly during
molting. On the other hand, Doyon et al. (1986), and Afify et al. (2002)
reported that performance of laying hens affected by strain and age of hen.
However, developed local strains significantly differed in hatch traits and/or
body weight, egg production traits (Awadin, 1998; Ali et al, 1998; Afify et al.
2002). In addition, Hurwitz et al. (1998) studied the responses to induced molt
in four strains at ages ranging from 7 to 19 month. The present work aimed to
compare the performance of Gimmizah and Golden Montazah strains during
and after molting induced by feeding (fasting and high zinc) and lighting
programs (8 hr and 14 hr L/D).

MATERIALS AND METHODS

This study was carried out at El Sabhiah Poultry Research Station,
Animal Production Research Institute during the period of July to December,
1999. One hundred sixty eight laying hens aged (60 wk) from both,
Gimmizah and Golden Montazah (84 hens each) were randomly assigned to
24 breeding pens (3 m2 each)in a poultry house. Experiment had a 2x3x2
factorial arrangement of treatments. The hens in each strain were randomly
divided to three treatment groups (two experimental and one control). The
hens in the first treatment group were fed a layer ration containing 20,000
ppm of zinc oxide (ZO) for 7 days. In the second one, feed was withdrawn
until a target body weight loss of 33.04% was reached (14 days) as reported
by Berry and Brake (1987). The third group was served as control and all
groups received a 16.84% protein layer ration (Table 1) throughout the
experiment and given feed and water ad libitum. The hens were subjected to
two lightning programs, the first was receiving 14 hr of light per day (14 hr
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L/D), (the hens were maintained under natural light, then light period was
increased to 14 hr/d using artificial illumination) throughout the 24-week
experiment while the second received 8 hr L/D. This group of hens received a
24-hr photoperiod for 1 wk to provide maximum stimulation prior to initiation
of dietary treatments and 8 hr L/D during the dietary treatments, lightning
period was maintained through day 42, after which, lightning period was
increased by one-half hr per day until it reached 14 hr L/D. Bulb lamps were
used (25 Watt each), 2 m above the ground. After 8 wks of the beginning of
treatments, hens were transferred to laying cages.

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

—_Ingredients 1 Kglton
Yellow corn 620.00
Soybean meal (44%) . 260.00
Vegetable oil 14.00
Sodium chloride 3.50
Limestone 82.65
Dicalcium phosphate 14.60
Vit. Mineral mix* 3.00
DL. Methionine 0.75
Sand 1.50
Total 1000.00
Calculated composition:
Crude protein (% . 16.84
Metabolizable energy (k cal’kg diet) 2800.00
C/P ratio 6.00
Calcium % 3.20
Available phosphorus % 0.40
Total phosphorus % 0.67
Methionine % 0.36
Methionine + Cystine % 0.64
Lysine % 0.88

*Vitamin-mineral premix supplied per 1Kg. of diet: Vit.A, 12000 IU; Vit. D3, 2200 ICU; Vit.
E,10 mg;Vit. K3, 2mg; Vit. B1,1 mg; Vit. B2,4mg; Vit. B6, 1.5 mg; Vit. B12, 10 Ug;
Nicotinic acid, 20 mg; Folic acid, 1mg; Pantothenic acid,10 mg; Biotin 50 Ug; Choline
chloride, 500 mg; Copper, 10 mg; Iron 30 mg; Manganese, 55mg; Zink, 50 mg; lodine,
1mg; Selenium, 0.1 mg.

Body weight (BW) was recorded at the beginning of experiment and
weekly for 4 weeks (molting period) then, once every 4 weeks till 84 weeks of
age. Feed intake was recorded and feed efficiency (FE) (kg feed/kg egg)
was estimated. Eggs were collected daily and continued throughout the
whole experimental period. Egg number per hen (EN) was estimated at
different ages. At 68, 76 and 84 weeks of age, a three days of egg collection
was done and the following traits were studied at the same day of production:
Egg weight (EW), Haugh units (Hu) according to Stadelman and Catterill
(1986), and shel! thickness (SHT), ((m) using the micrometer. During 76-80
weeks of age, hens were inseminated with 0.05 mi of pooled semen. During
80-84 weeks of age, total eggs for each replicate were incubated at 7 days
intervals for 4 hatches. Fertility percentage (F), and hatchability on the bases
of fertile eggs (HFE) were determined. Data presented on a percent basis
(V%, F%, and H%) were subjected to Arcsine transformation prior to
statistical analysis.

The market cost of feed consumed through the experiment phase D-
24 week), according to the price was (0.810 LE /kg), and price of one kg egg
mass (5.0 LE). The total expences and the total returns were estimated,
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economic efficiency (EE) and the relative economic efficiency (REE) of the
three factors (S, T, L/D) were calculated according to input—output analysis.
Data of (BW), (FC), egg production traits, and V% were analyzed
using three-way analyses of variance while egg quality traits were analyzed
by four- way analyses of variance using (SAS, 1989). Significant differences
among means were using Duncan’'s Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

Effect of the strain on BW was not significant at all ages studied
except that at 63 weeks of age. Although G hens were significantly (P<0.01)
heavier than GM ones, body weight loss of G hens was higher than that of
GM ones (Tables 2 and 3). The results of Attalah et al. (1992) pointed to
significant difference in the reduction of BW between the strains. With respect
to the effect of feed treatment, it was clear that BW of the control group
surpassed (P<0.001) the other two groups at most of ages studied. Both the
fasted hens and those fed on ZO achieved about 33% and 20% BW loss on
Day 14 from the beginning of treatment. At the end of experiment BW of the
treated hens reached values less than control group. Similar results were
reported by Berry and Brake (1985), Mohammed (1992) and Alodan and
Mashaly (1999). On the other hand, L/D showed nao significant effect on BW
at all ages studied. Opposite results were given by Berry and Brake (1985)
indicating reduction of BW when the 8-hr photoperiod were used.

Egg production results presented in Tables 4 and 5 and Fig. 1
showed that strain did not affected the number of eggs produced during or
post molting except that during 72-76 weeks of age where G hens produced
significantly (P<0.05) more eggs than GM ones. Similar results were reported
by Hurwitz et al. (1998). As for the dietary treatments, all birds did not
completely stop egg production and both the ZO and control groups produced
approximately similar EN and they surpassed the fast one during molting
while the two treated groups produced significantly (P<0.001) more eggs than
the control one during 64-68 and 68-72 weeks of age. However, ZO group
produced significantly more eggs (about 21%) than control one during the
whole experimental period and eggs produced by the three groups were
decline with age after the week 76 of age. Similar results were found
by Hurwitz et al. (1998) and Alodan and Mashaly (1999) who found that
induced molt resulted in an increase in post molt egg production rate and the
second group of authors found diminution of the rate of decline of production
with age. Hens on the 8 hr L/D produced significantly less number of eggs
than hens which received 14 hr L/D during 68-72 weeks of age only.

In contrast, Berry and Brake (1987) demonstrated that no significant
effects on cumulative egg production were found due to photoperiod
treatments.
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Figure (1): Egg number/hen of Gimmizah and Golden Montazah hens in
which molt was induced using feed and light programs.
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Tables 6 and 7 indicate FE during the force molting and postmolt
periods. No significant difference between both G and GM strains with
respect to FE in all periods studied except that during 68-72 weeks of age,
the FE of G hens was significantly better than GM. The same results were
reported by Hurwitz et al. (1998). Hens of control and ZO groups showed
significantly decreasing of FE during molting period than the fasted ones.
Both fast and ZO groups significantly (P<0.01) improved FE than those of
control during 68-72 weeks of age, the ZO group had the best value of FE.
Similar results were found by Berry and Brake (1987) and Abd El-Kader
(1997) while opposite results were reported by Cerniglia et al. (1984) which
limited feeding did not improve feed efficiency in any trial. On the other hand,
no significant differences in FE were found as a response of L/D effect in the
different periods studied. Andrews observed on FE during the whole period of
the experiment et al. (1987) found opposite results, FE was improved by
restricted lighting program. In general, no significant effects of the main
factors studied were.

Results of egg quality traits, fertility and hatchability are presented in
Tables 8 and 9. It was obvious that both S and T significantly (P<0.001 and
P<0.01), respectively, affected EW. The G eggs were heavier than eggs
produced by GM ones. Similar results were reached by Ghatas (1994), Afify
et al. (2002) who found significant effects of strain on EW. Moreover, hens
on both the fast and ZO treatments produced eggs significantly lighter than
those of the control. Opposite results were reported by Berry and Brake
(1987) and Hurwitz et al. (1998). In addition, Andrews et al. (1987) found that
neither T nor L/D affected EW. On the other hand, restricted L/D to 8h
decreased Hu value. Opposite to this result, Zimmermann et al. (1987) and
Alodan and Mashaly (1999) found that induced molting using feed treatments
significantly increased Hu. Age of hens significantly affected both. EW and
shell thickness while it had no significant effect on Hu. The results reported
herein were in agreement with those found by Doyon et al. (1986) and Afify et
al. (2002), who reported that Hu decreased significantly as age of hen
developed. On the other hand, both S and T were not affected SHT while 8 hr
L/D significantly (P<0.001) improved the same trait. In contrast, Alietal.
(1998) reported that induced molting using feed treatments significantly
improved SHT.

Results of fertility and hatchability presented in Table (9) Showed no
significant effects of either strain or feed treatments on F or H while UD
significantly (P<0.01) affected F. Eggs produced by hens reseiving 14 hr L/D
had higher average of F than those produced by hens reseived 8 hr L/D,
(87.28% vs 77.66%). Similar resuits were reported by Ali et al. (1998) who
found that F and H were approximately the same in the two strains while the
feed treatments significantly increased both traits. On the other hand Awadin
(1998) found highly significant effect of S and T, feed treatment improved the

two traits. The opposite was true as reported by and Soliman (2000)
who found that both Gimmizah and Golen Montazah strains differed in their
fertility and hatchability values.

input-out put analysis, economical efficiency and relative economic
efficiency are presented in Table (10) and Figures (1 and 2).
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Fig. (2) : Economic efficiency of Gimmizah and Golden Montazah hens in
which molt was induced using feed and light programs
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Fig. (3) : Relative economic efficiency of Gimmizah and Golden Montazah
hens in which molt was induced using feed and light programs
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It was indicated that induced molting realized REE in all factors
studied compared with control group except thatin G hens. The REE of G
hens which received 8hr L/D and fed on ZO was less than control ones while
REE of fast group was higher (108.91%) than that of control one. The G hens
which fed on ZO or fasted and received 14 hr L/D had higher REE (124.65%
and 117.38 %, respectively), than control group. With respect to REE of GM
hens which fed on ZO or fasted and received 8 hr L/D had higher REE
(128.15%, 121.72%) than that of control one. As for GM hens on 14 hr L/D
and fed ZO or fast were also higher (124.38% and 133.33%, respectively),
than control.

However, it could be concluded that most of the traits studied were
improved due to feeding and lighting programs used in this experiment.
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