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Abstract: The present study aimed to investigate the
 
effect of different 

molting procedures on the post molt performance and some
 
physiological 

traits.
 
Two hundred and seventy Hy-Line laying hens aged 60 weeks were 

randomly chosen from a large commercial flock. All hens were 

approximately of an equal body weight and similar performance.  

 Birds were divided into three groups. Birds of the first group (30 

birds) were fed ad-libitum and considered as control. The second group 

(120 birds) was force molted by adding 1% zinc oxide on diet for 14 days. 

While birds of the third group (120 birds) were force molted by feed 

restriction (25%) for 7 days then fasting fore subsequent 7 days. 

 At the end of the force molting treatments (14 days) when hens 

completely ceased egg production, the 2
nd

 and 3
rd

 groups were equally 

divided into 4 subgroups each (30 birds each) and injected as follows:-1-

Distilled water (1 ml) for 6 days. 2- Estradiol 17 ß(10 mg/ml) for 6 days. 3- 

Indomethacin (10 mg/ml) for 3 days then Bromocriptine (10 mg/ml) for 3 

days. 4- Human Chorionic Gonadotrophin (HCG) 50 IU for 6 days. 

 Results indicated that: ̴̴̴ ̴All force molting treatments, applied caused 

significant decrease in live body weight. Force molted hens fed 1 % zinc 

and injected with estradiol had the highest average of body weight after 

molting followed by non-molted hens then by those of fast molted hens 

injected with indomethacin and promocreptine. Fast molted hens injected 

with estradiol had significantly the lower average of feed consumption at all 

experimental intervals and significantly improved feed conversion 

compared with all treatments applied. Hens fed 1 % zinc and injected with 

either HCG or estradiol 17 ß had the highest grand mean average of egg 

production. Fast molted hens injected with HCG had the highest averages 
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of egg weight and egg mass. Plasma estradiol level was higher in fast 

molted hens injected with HCG and their corresponding zinc at 4
th
 and 8

th
 

weeks after molting, respectively. Force molted hens by zinc and injected 

with distilled water had significantly the highest levels of plasma 

progesterone. Appling fasting as a method of force molting significantly 

decreased plasma T3 and increased plasma T4 level. 

 From this study, it could be recommended to use fasting to force 

laying hens to rest and injected with either estradiol or HCG, respectively to 

improve productivity of laying hens during the second laying cycle.   

INTRODUCTION  

Molting is a major event in the annual life cycle of most avian
 

species, both wild and domestic. In the commercial egg industry, widely 

different molt techniques
 
are used before the end of the first laying to force 

hens, and enter to a second egg laying cycle (North and Bell, 1999) for 

extending laying flock performance. Most researchers have reported that 

induced molting
 
improves the post-molt performance (i.e. egg production, 

egg
 
quality, and egg weight) of laying hens compared with the pre-molt

 

performance (Christmas et al., 1985; Zimmermann et al., 1987 and 

Salem et al., 2005). 

Conventional induced molting methods have used fasting of hens
 
for 

shorter periods or to a targeted body weight with or without water
 
restriction 

(Zimmermann et al., 1987; Rolon et al., 1993 and Buhr and 

Cunningham 1994). This method efficiently induces a molt
 
because it is 

management friendly and economically advantageous,
 
and it results in 

satisfactory post molt performance for the
 

commercial layer industry 

(Brake, 1993). But, recent concerns have been
 
raised about animal welfare 

during the fasting period, because
 
it is thought to be harmful to the hens 

(Webster, 2003). The use of various levels of dietary zinc (as zinc oxide) 

for inducing pauses in egg production had reported by several researchers 

(McCormick and Cunningham, 1984 and 1987; Berry and Brake, 1987; 

Breeding et al., 1992 and Bell, 2003).  

Plasma estradiol decreased when molting was induced, (Elaroussi et 

al., 1993). They added that, reproduction ceased when the estrogen 

Antiguans (tamoxifen) was administrated to laying hens. Plasma estradiol 

increased with increasing estradiol (E2) dosages applied (Qin and 

Klandorf, 1995). Estradiol reduced feed intake and fitness, increased 

plasma T3 and T4 without affecting the resting metabolic rate, raised plasma 

total lipids and reduced fat deposition in its depots sites to increase its 

availability for yolk production (Jaccoby et al., 1995). 
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Indomethacin inhibits prostaglandin biosynthesis (Seeley and 

Rodny, 1983; Murakami et al., 1991; Mazes and Hidas, 1992 and 

Magdi, 1993). This inhibitory effect leads to blockage of ovulation. 

Prostaglandins play a role in ovulatory process within the ovary 

(Armstrong and Grinwich, 1972; Yang et al., 1973 and 1974 and 

Wallach et al., 1975). Wallach et al., (1975) noted that, PGF2Ŭ injection 

caused not only ovulation, but also induced oocyte maturation 

Bromocriptine is an inhibitor of prolactin (Magdi, 1993). Parker 

(1979) reported that, bromocriptine (a dopamine against) is used widely for 

treatment of prolactinomas. In addition, Buys et al. (1990) noted that, a high 

dopamine level inhibits prolactin secretion. Vender et al. (1977) found that, 

bromocriptine induced ovulation. Reddy et al. (2006) noted that, birds fed 

with bromocriptine significantly reduced the prolactin concentration, 

increased estrogen and progesterone.  

Human Chorionic Gonadotrophin (HCG) injection had highly 

significant effect on most productive and reproductive traits in fowl. The 

injection with HCG increases body weight and induced female sexual 

hormones (especially estrogen) surge but feed consumption did not (Soliman 

et al., 1997).  Magdi, (1993) found that, injection with HCG stimulate ovarian 

follicles formation with subsequent increase estradiol secretion.  

The aim of the current study was to detect the effect of different 

molting procedures and some hormonal treatments on the post molt 

productivity and some physiological traits.
 
 

MATERIALS AND METHODS  

The present study was carried out at the Poultry Research Farm 

belonging to Animal Production Department, Faculty of Agriculture, Benha 

University. Two hundred and seventy Hy-Line laying hens aged 60 weeks 

were randomly chosen from a large commercial flock. All hens were 

approximately of an equal body weight (Mean ± S.E) and similar 

performance. Birds were leg banded, and divided into three groups. Birds of 

the first group (30 birds) were fed ad-libitum and considered as control. The 

second group (120 birds) was force molted by adding 1% zinc oxide on diet 

for 14 days. While birds of the third group (120 birds) were force molted by 

feed restriction (25%) for 7 days, then fasting fore subsequent 7 days. When 

hens of second and third groups completely ceased egg production, nine 

experimental groups of 30 hens each were formed and treated as shown in 

table (1) to detect the response of molted hens to the hormonal treatments 

investigated. All groups were housed in floor pens at a density of 5 hens / 
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m2. All birds were reared under the same managerial and hygienic 

conditions and fed laying ration as indicated in table (2). 

Birds were individually weighed at the beginning of the experiment, 

at two weeks of molt treatments and at monthly intervals after molting up to 

the end of the experimental period which lasted sixteen weeks. 

Feed consumption and conversion, egg production, egg weight and 

egg mass were determined.  

Table (1): Experimental design and number of birds.  

Post-molt hormonal treatments Molt induction 

method 

1- Control Non molted 

(n=30) 

2- Injection with 1 ml distilled water (d.w.) for 6 days (n=30). 

3- Injection with 10 mg/1 ml (d.w).estradiol 17 ß for 6 days (n=30). 

4- Injection with 10 mg/1 ml (d.w.) Indomethacin for 3 days                   

    followed by 10 mg Bromocriptine for 3 days (n=30). 

5- Injection with Human Chorionic Gonadotrophin (HCG) 50 IU  

    for 6 days (n=30).  

 

 

1% dietary zinc 

oxide for 14 

days (n=120) 

 

6- Injection with 1 ml distilled water (d.w.) for 6 days (n=30). 

7- Injection with 10 mg/1 ml (d.w.) estradiol 17 ß for 6 days (n=30). 

8- Injection with 10 mg/1 ml (d.w.)  Indomethacin  for 3 days followed 

by 10 mg Bromocriptine for 3 days (n=30). 

9- Injection with Human Chorionic Gonadotrophin (HCG) 50 IU for 6 

days (n=30). 

Feed restriction 

(25%) for 7 

days followed 

by fasting for 

further 7 days  

(n=120) 

Heparinized blood samples were obtained from wing vein of four 

hens chosen randomly per each treatment for the determination of plasma 

Estrogen, Progesterone, T3 and T4 levels and T3/T4 ratio. Hormonal assays 

measured before molt, at the 2
nd

 week of molt treatments and at 4, 8, and 12 

weeks after molt. Radioimmunoassay of plasma samples of 

tetraiodothyronine (T4), triiodothyronine (T3), estrogen (E2) and 

progesterone (P4) were carried out at the laboratories of endocrinology 

research unit, radiobiology department, nuclear research center, Atomic 

Energy Authority. Tetraiodothironine(T4) Radioimmunoassay (RIA) was 

estimated according to EL-Banna et al., 1992 a and b.  

Plasma progesterone (P4) Radioimmunoassay was estimated 

according to EL-Banna and Gamal (1986), and plasma estradiol (E2) 

Radioimmunoassay was estimated according to EL-Banna et al. (1988). 

- All data were analyzed using the general linear model procedure (GLM) of 

SAS program (1996) according to the following model:  

Y ij = µ +Ti + e Ij  
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Where: 

Y IJ    = The observation of the j
th
 individual in the i

th
 treatment; µ = The 

overall mean; Ti = The effect of the i
th
 treatment; e ij= the random error.   

Test of significance for differences were done using Duncan (1955) 

multiple comparison option in SAS software (SAS, 1996). 

RESULTS AND DISCUSSION 

1- Body weight:      

Results concerning BW changes due to investigated molting and 

hormonal treatments are presented in table (3). It is worthy notice that 

detecting the effect of methods of force molting could be achieved through 

comparing the results of control, hens fed 1 % zinc oxide and injected with 

distilled water and their corresponding fasted ones. Differences among the 

other groups are mainly due to hormonal treatments within each force 

molting treatment.   

As shown in table (3) it could be observed that all force molting 

treatments applied caused significant decrease in live body weight. Similar 

results were reported by EL-Gendi (1992); Hurwitz et al. (1995) and 

Alodan and Mashaly (1999) who found that, force molted hens were 

significantly lighter than the non- molted ones. Treatments varied in their 

rate of regression in body weight, where it was more pronounced in group, 6 

(24.6%) when compared with group, 1 (9%). In general, all fast molted 

groups had significantly the higher rate of decrease in their live body weight 

when compared with those molted groups by zinc oxide supplementation 

(After two weeks of treatment). Increased rate of body weight loss in fast 

molted hens may be attributed to the increasing in catabolic reactions which 

may have occurred due to feed withdrawal. Similar results were observed by 

Brake and Mc Daniel (1981) who found that, body weight loss occurs in 

almost linear relationship with length of fasted (feed withdrawal) time. In 

addition, loss in body weight of zinc oxide molt birds may be attributed to 

the decrease in the amount of feed consumption due to unplatability of diet 

supplemented with zinc oxide. Similar results were reported by Berry and 

Brake (1985) who attributed the decrease in body weight of force molted 

hens to negative nitrogen balance due to the catabolic reactions in skeletal 

muscle, utilization of adipose tissue, decrease of liver weight and involution 

of the reproductive organs. The same conclusion was reported by Ghatas 

(1994). After molting birds started compensatory growth and all treatments 

showed the same trend. However, the rate of body weight increase varied 

among treatments. Force molted hens by zinc oxide and injected with 



El-Gendi, G. M. et. al., 

 

390 

estradiol 17 ß had the highest rate of increase at 8
th
 week after molting. On 

the other hand, fasted hens injected with HCG had the highest rates of 

increase at 14
th
 and 16

th
 week after molting. This seems to be logic since the 

metabolic processes are directly and significantly affected with the 

hormonal status of the bird's organism. It is well known that, ovarian 

hormone estradiol 17 ß is the most important hormone that directly affects 

the rate of metabolism and may result in an increase in body weight through 

its effect on the nitrogen balance and fat formation and mobilization.    

2. Feed consumption: 

Averages of feed consumption estimated as gm/hen/day for birds of 

different experimental groups are shown in table (4). Differences in the 

amount of feed consumption found in birds of different experimental 

groups' lust before molting treatments was insignificant. After molting, 

average of feed consumption increased during the first four to six weeks and 

remained approximately constant during the rest of the experiment. Hens of 

non-molted group had approximately the same trend in the amount of feed 

consumed/day before or after molting period. 

After molting, the amount of feed consumption sharply increased in 

fasted hens injected with distilled water up to the12
th
 week with significant 

differences when compared with those fed 1% zinc oxide and injected with 

distilled water. Results obtained agreed with those of Park et al. (2004) who 

found significant difference in feed intake when they used various methods of 

force molting inducing zinc oxide, zinc propionate and feed withdrawal.  

Fast molted hens injected with estradiol 17 ß had significantly the 

lower average of feed consumption at all experimental intervals. These 

results agree with those of Jaccoby et al. (1995) who reported that, estrogen 

reduced feed intake. On the other hand, fast molted hens injected with Indo. 

+ Bromo. had significantly (P<0.001) the highest average of feed 

consumption when compared with all treatments applied.   

3-Feed conversion: 

 As shown in table (4) just before molt feed conversion differed 

significantly between different treatments applied. After two weeks of 

molting, feed conversion increased then decreased with fluctuated rates 

toward the end of the experimental period. This was quite true in all 

experimental groups (table, 4). Non-molted hens (control) had significantly 

the highest value of feed conversion at all experimental intervals when 

compared with all force molted experimental groups. This may lead to 

conclude that, force molting significantly decreased feed conversion. 
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Similar results were reported by Soliman (1993). However, fasted hens 

injected with distilled water had significantly (P<0.001) the highest values 

of feed conversion than those fed 1% zinc oxide and injected with distilled 

water at all experimental intervals.   

On the other hand, fast molted hens injected with estradiol 17 ß 

improved significantly feed conversion compared with different treatments 

applied. This result may be attributed to the effect of estradiol on increasing 

egg production rate which resulted in improving feed conversion average. 

Similar results were observed by Khalifa et al. (1983) who found that, egg 

number increased by treating hens with estradiol and Jaccoby et al. (1995) 

who reported that, estradiol reduced feed intake. 

4-Egg production rate: 

 Table (5) shows the variability in hen-day egg production rates for 

the various experimental treatments all over the experimental period. Non-

molted hens had significantly the lowest rates of egg production at all 

experimental intervals after molting. On the other hand, after-molting egg 

production sharply increased with different rates between all force molted 

treatments. 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. Hens fed 1% zinc oxide and 

injected with distilled water increased the rate of egg production when 

compared with those fasted ones at almost experimental intervals. This lead 

to observe that, applying zinc oxide as a method of molt induction had 

better effect on the rate of egg production when compared with fasting 

method. These results are in agreement with those of Park et al. (2004) and 

Salem et al. (2005) who reported that, egg production of force molted hens 

was higher by 1% zinc than that for hens undergoing feed withdrawal. On 

the other hand, variation in egg production rate between force molted birds 

and controls was of significant value.  

 Hens fed 1% zinc oxide and injected with HCG reached their peak of egg 

production 2 weeks early (at the 4
th
 week after molting). At the same time, they 

had significantly the highest rates of egg production at all experimental intervals 

when compared with other treatments applied. These results are in agreement 

with those of Soliman et al. (1997) who stated that, HCG injection showed a 

highly significant effect on most productive and reproductive traits in fowl. 

Injection with HCG stimulates ovarian follicles formation with subsequent 

increase estradiol secretion (Magdi, 1993). After peak of egg production all 

experimental groups decreased in their egg production gradually with different 

rates up to the end of the experimental period. 
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5- Egg weight: 

 As shown in table (6) egg weight significantly varied between all 

experimental groups at all estimation intervals. Average egg weight increased 

slightly reached its highest value at the 6
th
 week after molting then, it changed 

up to the end of experimental period with no recognized trend. 

 Fasted hens injected with distilled water had significantly the lowest 

average of egg weight at the 2
nd

 week after molting when compared with 

other treatments applied or control. On the other hand, it had significantly 

the higher rates at 4
th
, 6

th
 and 16

th
 week only when compared with those fed 

1% zinc oxide and injected with distilled water. Hens force molted with zinc 

oxide and injected with HCG recorded significantly the lowest values of egg 

weight at the 8
th
 week after molting up to the end of the experimental period 

when compared with other treatments applied and non-molted ones. On the 

other hand, fasted hens injected with HCG recorded the highest values in 

their egg weight at the 2
nd

, 6
th
, 14

th
 and 16

th
 week after molting compared 

with all treatments applied. This may be due to the negative correlation 

between egg weight and egg production.  

6- Egg mass:  

Averages of egg mass for birds of different experimental groups 

estimated as gram per hen per day at all the experimental intervals are shown 

in table (6). Before molt induction, average of egg mass in all experimental 

groups of hens ranged from 34.55 to 37.90 gm/hen/day it sharply decreased in 

all force molted groups during the first two weeks after molt induction. The 

rate of decrease was greater in fast molted hens injected with HCG. After 

molt egg mass started to increase with different magnitude and continued to 

increase sharply during the second two weeks after molt and steadily towards 

the end of the experimental period with different rates within the different 

experimental groups. On the other hand, non-molted hens (control) had 

opposite trend. It is quite logic since egg mass is the product of multiplying 

egg number with egg weight. Treating hens after molting with either HCG or 

estradiol resulted in relatively higher egg mass value at most periods of 

estimation. These results may be due to the significant effect of the hormonal 

treatment on either egg production or weight, Khalifa et al. (1983) and 

Whitehead (1995) concluded the same conclusion.  

8- Plasma estradiol and progesterone levels:       

Data presented in table (7) show plasma estradiol and progesterone 

levels, respectively in birds of different experimental groups. Birds force-

molted via dietary zinc oxide and injected with distilled water showed 
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higher levels of estradiol at 2
nd

 week of molt treatments when compared 

with those force-molted through feed restriction followed by fasting and 

injected with distilled water. By the 12
th
 week the two groups recorded the 

highest estradiol level compared to the other groups. This may lead to 

conclude that, applying zinc oxide for molt induction may affect the ovarian 

function estimated as estradiol 17ß secretion rate. In addition, zinc oxide 

may also maintain the hypothalamic hypopheseal ovarian axis in 

approximately props status which may shorten the time needed to attain 

satisfactory egg production rate after molt. This may increase egg 

production during the second year. On the other hand feed deprivation 

greatly decreased plasma estradiol level. This may be attributed to 

insufficiency of energy level available for various biological reactions 

concerning metabolic and hormonal coordination.  

Plasma estradiol level was higher in fast molted hens injected with 

HCG and their corresponding fed zinc oxide at 4 and 8 weeks after molting, 

respectively. This is quite logic since HCG stimulates ovarian function and 

ovarian follicle growth. These results are in agreement with those of 

Soliman et al. (1997) who stated that, injection with HCG induced female 

sexual hormones (especially estrogen) surge. 

    On the other hand, non-molted hens recorded its highest plasma 

estradiol 17ß level at 4
th
 week then, it decreased up to the 12

th
 week.  

Birds fed 1% zinc oxide and injected with distilled water had 

significantly the highest levels of plasma progesterone, at all intervals after 

molting when compared with their corresponding fasted one. Approximately 

similar results were obtained concerning the effect of methods of molt 

induction on plasma progesterone level. It decreased when molt was induced 

with greater rate in case of fasting than when zinc oxide was applied.  

Along the experimental period variation in estradiol and 

progesterone levels was observed. The higher estradiol level was found at 

4
th
 weeks after molt which coincided with observed lower level of 

progesterone .This may be due to the negative correlation between the two 

ovarian hormones. 

9-Plasma triiodothironine (T3) and tetraiodothironine (T4) levels and 

T3/T4 ratio:  

As shown in table (8) plasma T3 levels increased after two weeks of 

molting. The highest T3 level was observed at the 12
th
 week after molt. 

However, the highest T4 level was observed during molt (table, 8). 
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 After molting applying fasting as a method of force molting 

significantly decreased plasma T3 and increased plasma T4 level. This is 

accepted since thyroid hormones are mainly involved in metabolic processes 

in general and energy metabolic in particular. In fasting period adrenal 

glucocorticoid hormone especially (cortisol) is active as a trial of the 

organism to get energy from another source rather than carbohydrate (fat 

and proteins). Correspondingly thyroid hormones are needed for oxidation 

reaction thus their rate of secretion may increase correspondingly. These 

results agree with those obtained by Peths et al., (1982) and Hoshino et al. 

(1988) who found significant increase in plasma T4 level during molting. 

After molting fast molted hens injected with distilled water had the 

lowest average of plasma T3 level at all intervals when compared with their 

corresponding fed zinc oxide ones. On the other hand, hens fed 1% zinc oxide 

then injected with estradiol 17 ß (at the 4
th
 week) and those injected with Indo. 

+ Bromo. (at the 8
th
 week) or those of fast molted which were injected with 

HCG (at the12th week) had significantly the highest values of plasma T3 level 

when compared with other treatments applied. The previous results agree with 

those of Magdi (1993) and Jaccoby et al. (1995) who found that, estradiol 

injected decreased serum T4 and increased serum T3 level.  

Hens fed 1% zinc oxide and injected with Indo. + Bromo. 

significantly increased T3/T4 ratio at 8
th
   and 12

th
 weeks after molting 

followed by  those injected with estradiol at 4
th
 week respectively (table, 8).  

Table (2): Composition and calculated nutritional values for the experimental 

diet. 

% Ingredient 

62.00 

12.50 

10.00 

9.50 

6.00 

Yellow corn 

Soybean meal (44%) 

Layer concentrate (44%) 

Wheat bran 

Limestone 

 

16.34 

2822.6 

3.17 

0.65 

Calculated analysis: 

Crude protein % 

Metalizable energy (K cal/kg diet) 

Calcium % 

Total phosphorus % 
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