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SUMMARY 

 

 Influence of beak trimming and stocking density on performance and egg quality of laying hens in a 

tropical environment was studied in 189 laying hens (Hy-Line) at 38 weeks of age. All birds divided 

into three groups. First group of the birds were kept with intact beaks as a control. Second group about 

3 mm of the upper and the lower part of the beak were removed by a hot blade at 38 weeks of age. 

Third group about 3 mm of the upper and the lower part of the beak were removed by a hot blade at 38 

weeks of age and again at 50 weeks of age. Each group was subdivided into three stocking density 6, 7 

or 8 birds from each three replicates. Egg mass, feed consumption and Feed conversion ratio (FCR) 

were recorded weekly for 16 weeks experimental periods. In addition egg production and egg weight 

were recorded continuously for 16 weeks of age. There were no significant difference between the beak 

trimmed and control birds for egg production, egg weight, egg mass, feed intake and FCR for the 

experimental period. Egg mass and feed intake were significantly higher and FCR was significantly 

lower in 6 birds stocking density in trimmed and control group. Interaction effects of stocking density 

and the beak-trimmed hens showed a significant effect in egg production, egg mass, egg weight, feed 

intake and FCR from 38 to 54 weeks of age. There were significant difference between the beak 

trimmed and stocking density on some egg quality measurements at 54 weeks of age. It has been 

concluded that moderate beak trimming in laying hens has only a short term effect on feed intake, some 

egg productions and egg quality traits.  
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INTRODUCTION 
 

 In Egypt, beak trimming is done as a last 

resort where alternatives are considered not to be 

possible or appropriate. The reason for beak 

trimming is to reduce the risk of injurious 

pecking that can lead to significant feather and 

skin damage, cannibalism, pain and suffering, 

leading sometimes to death (excess of 20%). 

Once started, problems are difficult to resolve, 

leading to chronic, often irreversible, injury and 

damage (FAWC, 2007).  

 Importantly, data show that removing 50% or 

less of the beak of chicks can prevent the 

formation of neuromas and allow regeneration of 

keratinized tissue to prevent deformed beaks and 

therefore positively affect the quality of life of 

birds during their lifetime (Kuenzel, 2007). 

Kuenzel also reviewed that other factors have 

been investigated to minimize feather pecking 

include nutritional deficiencies, light intensity, 

genetic predisposition, environmental 

enrichment, abrasive devices, fitted devices, and 

stock wound sprays.  

 To date, however, the most effective means to 

prevent the risk of injurious pecking and 

cannibalism is to beak trim flocks of birds. The 

benefits of beak trimming are clear in mature 

birds, as reflected by reduced pecking damage 

and cannibalism and the increased production 

characteristics (Glatz, 2005). Martinec et al. 

(2002) found that concluded that moderate beak 

trimming in laying hens has only a short term 

effect on feed intake and performance traits.  

  Egg laying strains of chickens can be kept in 

smaller group sizes in caged systems, 

cannibalism is reduced (Appleby and Hughes, 

1991). Various studies reporting effects of beak 

trimming on performance of laying hens and the 

results are contradictory (Martinec et al., 2002: 

Kuenzel, 2007). The relationship between the 

beak trimming and socking density has received 

relatively little knowledge. Therefore, the 

objectives of this study were to evaluate the 

effects of interaction of beak trimming and 

different stocking density on egg production and 

egg quality of laying hens kept in cages in 

tropical environment. 

 

MATERIALS AND METHODS 
 

Experimental materials and procedures 

 The present study was carried out at the 

Poultry Farm in the Department of Animal 

Production, Faculty of Agriculture, South Valley 

University. One hundred and eighty nine 38-wk-

old Hy-line hens were housed in a tropical 

environmentally controlled cage system. All 
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birds divided into three groups. First group of the 

birds were kept with intact beaks as a control. 

Second group about 3 mm of the upper and the 

lower part of the beak were removed by a hot 

blade at 38 weeks of age. Third group about 3 

mm of the upper and the lower part of the beak 

were removed by a hot blade at 38 weeks of age 

and again at 50 weeks of age. Each group was 

subdivided into three stocking density 6 (560 

cm
2
/hen), 7 (480 cm

2
/hen) or 8 (420 cm

2
/hen) 

birds from each three replicates.  

 The managements were similar for all groups. 

The indoor temperature was about 24
o
C±2

o
C 

during the experimental period and the humidity 

was about 50%. The photoperiod was 16L: 8D 

throughout the experiment. The composition and 

calculated analysis of the experimental diet are 

shown in Table 1. Feed and water were ad 

libitum. 

 Body weights of the hens were determined at 

the beginning (1750±0.230). Daily records of egg 

production and feed consumption, and monthly 

records of egg weight were kept and were 

summarized as hen-day egg production, egg 

mass, and FCR on a monthly basis.  

 The parameters relative to egg quality were 

evaluated at 54 weeks of age. Nine eggs were 

randomly collected per treatment to determine 

these parameters. The collected eggs were 

weighed (±0.01 g), and each egg was then 

exposed to a pressing force by using an eggshell 

strength meter. On breaking, the egg contents 

were poured. The Haugh unit (HU) was 

measured for the internal quality of the eggs. The 

height, correlated with the weight, determines the 

HU. The higher the number, the better the quality 

of the egg (fresher, higher quality eggs have 

thicker whites). The test was introduced by 

Haugh (1937) and is considered the most 

significant measure of egg quality. Shell, 

Albumin and yolk percentage were calculated. 

 

Statistical analysis: 

 Data were analyzed using a two way analysis 

of variance (ANOVA) to analyze the differences 

between treatment groups using SAS (SAS, 

2005) General Linear Models procedures. The 

statistical model used for analyzing data obtained 

was: 

Yik = U +Ti+ Dj+ TDij+ EijK  

Where:-  

Yik = observed value of the concerned trait. 

U = observed mean for the concerned trait. 

D= the fixed effect due to peak trimming 

Fj= the fixed effect due to stocking density 

DiFj = the fixed effect due to trimming and 

density.  

Eijk = Random error. 

 The differences among the means of 

individual treatments were tested with Duncan 

multiple range test (Duncan, 1955) P values less 

than 0.001 were expressed as ‘<0.001’ rather 

than the actual value. 

 

RSULTS  
 

Egg production, egg weight and egg mass: 

 Effect of peak trimming, density and their 

interaction on egg production, egg weight and 

egg mass is presented in Table (2). There were 

no significant differences observed between the 

beak trimmed and non beak trimmed hens on egg 

production, egg weight and egg mass during the 

experimental period. Egg mass was significantly 

higher with the decreasing stocking density. 

Interaction effects of stocking density and the 

beak-trimmed hens showed a significant effect in 

egg production, egg mass and egg weight from 

38 to 54 weeks of age. 560 cm2 cage area per 

hen is better than 420 cm2 cage area per hen, 

because increasing cage area enhanced their 

performance and welfare during the laying 

period.  

 

Feed intake and feed conversion ratio: 

 Effect of peak trimming, density and their 

interaction on feed intake and FCR is presented 

in Table (2). There were no significant 

differences observed between the beak trimmed 

and non beak trimmed hens on feed intake and 

FCR during the experimental period. Feed intake 

was significantly higher and FCR was 

significantly lower with the decreasing stocking 

density. Interaction effects of stocking density 

and the beak-trimmed hens showed a significant 

effect in feed intake and FCR from 38 to 54 

weeks of age. 

 

Egg quality: 

 Effect of peak trimming, density and their 

interaction on egg quality is presented in Table 3. 

Shell%, albumin%, yolk%, and shell thickness 

were statistically significant among trimming 

groups. Shell%, yolk% and shell thickness were 

significantly higher in trimming groups than 

control. Only albumin% was significantly higher 

in control than trimming groups. Shell%, 

albumin%, yolk%, and shell thickness were 

statistically significant among stocking density 

groups. No significant differences were observed 

in Haugh units and shell strength among density 

and trimming groups. There were significant 

different on the egg quality indices such as 

shell%, albumin%, yolk%, shell strength and 

shell thickness in interaction effects of stocking 

density and trimming treatments. No significant 

differences were observed for Haugh unis among 

treatments.   

 

DISCUSSION 
 

 The improvements in some parameters such 

as egg production, performance and egg quality 

http://en.wikipedia.org/wiki/Measurement
http://en.wikipedia.org/wiki/Egg_(biology)
http://en.wikipedia.org/wiki/Raymond_Haugh
http://en.wikipedia.org/wiki/Raymond_Haugh
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of laying hens were observed in trimming birds 

and small density (table 2 and 3). This was 

mainly due to beak trimming remains the most 

effective way to prevent cannibalism, although 

cages with small group of hens slightly reduced 

the incidence and that further development and 

optimization performance and egg quality of 

laying hens.  

 The effects of beak trimming on egg 

production have often been the subject of 

investigations by researchers. While some 

(Guesdon et al., 2006; and Onbaşılar et al., 2009) 

have found increased rates of egg production as a 

benefit of trimming, others have reported 

nonsignificant effects (Carey and Lassiter, 1995; 

Gentle et al., 1997). Feed intake and feed 

conversion ratios were lower in small hens group 

(420 cm2/hen) than larger hen group (Table 2) 

Generally, the present result was agreement with 

Davis et al. (2004) showed that feed 

consumption was lower in group of 361 cm2/hen 

than that of 484 cm2/hen. Contrary Maizama and 

Adams (1994) reported that FCR was better in 

untrimmed group than trimmed groups at 20–40 

wk of age. This difference may be due to the 

trimming age. Feed conversion ratio was affected 

by birds of number/ cage area. Increasing cage 

area had a positive effect on feed conversion 

ratio.  No difference in egg production was 

observed throughout the production period 

between the beak-trimming or stocking density 

treatments similar to the findings of Glatz (2009). 

Contrary to Onbaşılar et al. (2009) egg 

production was lower in cage area of 323 

cm2/hen (P<0.05). Some researchers (Quart and 

Adams, 1982; and Onbaşılar and Aksoy, 2005) 

reported the same results. However laying hens 

group/cage area effect egg mass and didn’t affect 

egg weight. Decreased cage area per hen 

enhanced the egg mass. This may be due to the 

lower egg production of this group. Some 

researchers (Davami et al., 1987; and Onbaşılar 

et al., 2009) reported the similar results. 

However other researchers (Cunningham and 

Ostrander, 1982; Quart and Adams, 1982; and 

Onbaşılar and Aksoy, 2005) reported contrary 

results. These differences may be due to the 

using different genotype, age and cage systems 

among researches (Onbaşılar et al., 2009).  

 The egg quality indices such as shell%, 

albumin%, yolk%, shell strength and shell 

thickness were statistically significant among 

trimming groups and stocking density (Table 3). 

In contrast shell breaking strength, shape index 

and shell thickness have not statistically 

significant among trimming groups (Onbaşılar et 

al., 2009). Similarly Ruszler (1994) reported that 

production variables were not significant among 

groups of beak trimming. Insufficient 

information has available on the interaction 

effects of beak trimming and stocking density on 

egg production and egg quality. 

 

CONCLUSION 
 

 Egg production, feed intake and FCR were 

improved in birds kept in low stocking density 

with or without beak trimming And also different 

trimming age in the rearing period isn’t creating 

the diversity about examined parameters in the 

laying period. 580 cm2 cage area per hen is 

better than 420 cm2 cage area per hen, because 

increasing cage area enhanced their performance 

and welfare during the laying period. More 

researches are needed to reduce the risk of laying 

hens pecking behaviour in enriched cages or non-

cage systems (free range, barn or organic). 
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Table 1. Composition and calculated analysis of the experimental diet 

Ingredients g/kg 

Yellow corn 

Soybean meal (44%) 

Corn gluten meal (60%) 

Vit&Min. premix* 

Wheat bran 

Dicalcium phosphate 

Calcium carbonate 

Salt 

DL-methionine 

Total 

609 

216 

60 

3.0 

4.5 

13.6 

89.5 

4.0 

0.4 

1000 

Calculated analysis: 

ME, Kcal/Kg 

Crude Protein, (g/kg) 

Crude fiber, (g/kg) 

Crude fat, (g/kg) 

Ca, (g/kg) 

P (Available, g/kg) 

Lysine, (g/kg) 

Methionine, (g/kg) 

Methionine+Cystine (g/kg) 

 

2766.00 

184.5 

26.8 

27.8 

38.7 

3.8 

8.5 

4.0 

6.5 

*Vitamins and minerals premix provided per kilogram of the diet: Vit A, 1000 IU; D3 2000 ICU; Vit E, 10 mg; 

Vit K, 1mg; B1, 10 mg; B2, 5 mg; B6, 1500 mg; B12, 10mg Pantothenic acid, 10 mg; Nicotinic acid, 30 mg; Folic 

acid, 1mg; Biotin, 50 mcg; Chloride, 500 mg; copper, 10 mg; iron, 50 mg; Manganese, 60 mg; Zinc, 50mg, and 

selenium, 0.1 mg.   

 

Table 2. Effects of peak trimming, stocking density and their interactions on performance of 

laying hens 

Treatments Egg  

production% 

Egg mass 

g/bird/day 

Egg weight 

(g) 

Daily FI 

(g) 

FCR 

Trimming       

Control  66.52 45.86 59.15 111 1.887 

Trimming once 71.35 49.79 59.78 117 1.962 

Trimming twice 74.29 51.82 59.90 114 1.918 

SEM 1.151 1.041 0.277 2.172 0.036 

P-Value 0.158 0.113 0.729 0.362 0.507 

Stocking Density      

6 birds 69.64 54.47 a 60.10  125 a  1.658 a 

7 birds 74.37 51.11 a 58.84  118 a 2.015 b 

8 birds 68.15 41.90 b 59.93  99 b 2.094 b 

SEM 1.282 0.792 0.221 0.801 0.013 

P-Value 0.282 0.001 0.056 0.001 0.001 

Interaction      

Control + 6 birds 79.36 a 47.25 c 59.45 cd 102 d 1.722 a 

Control + 7 birds 76.31 ab 53.37 b 59.91 bcd 116 c 1.940 b 

Control + 8 birds 69.68 c 55.37 ab 60.10 bc 128 a 2.142 d 

Trimming once + 6 birds 75.84 bc 46.54 c 61.36 a 106 d 1.733 d 

Trimming once + 7 birds 80.91 a 55.79 ab 59.24 d 123 ab 2.084 ab 

Trimming once + 8 birds 73.43 ab 59.07 a 60.40 b 125 ab 2.083 ab 

Trimming twice + 6 birds 79.36 a 48.81 c 61.26 a 105 d 1.727 a 

Trimming twice + 7 birds 81.16 a 57.04 ab 60.14 bc 123 b 2,049 c 

Trimming twice + 8 birds 69.42 c 55.95 ab 60.69 ab 124 ab 2,050 b 

SEM 0.622 0.465 0.095 0.711 0.012 

P-Value 0.001 0.001 0.001 0.001 0.001 

Values in each column are means for 3 replicates of each treatment 

SEM: Stander error of means 

FI: Feed intake 
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Table 3. Effects of peak trimming, stocking density and their interactions on egg quality of laying 

hens  

Treatments 
Yolk  

% 

Albumin 

% 

Shell  

% 

HU Shell thickness 

(mm) 

Shell strength 

(kg/cm2) 

Trimming        

Control  27.50 b 60.12 a 12.37 b 73.48 0.354 b 2.98 

Trimming once 28.54 ab 57.89 b 13.56 a 73.90 0.371 a 3.07 

Trimming twice 28.91 a 57.87 b 13.20 a 74.76 0.365 a 3.01 

SEM 0.278 0.411 0.178 0.299 0.003 0.086 

P-Value 0.016 0.007 0.007 0.874 0.023 0.762 

Stocking Density       

6 birds 29.35 a 56.88 b 13.75 a 74.18 0.372 a 2.93 

7 birds 28.16 ab 59.29 a 12.54 b 74.14 0.363 ab 3.06 

8 birds 27.45 b 59.70 a 12.84 b 73.14  0.356 b 3.06 

SEM 0.245 0.453 0.423 0.765 0.254 0.089 

P-Value 0.085 0.027 0.010 0.215 0.007 0.902 

Interactions       

Control + 6 birds 26.94 b 60.79 a 12.26 b 73.80 0.352 b 3.24 ab 

Control + 7 birds 27.60 b 59.95 a 12.30 b 73.77 0.356 b 2.87 ab 

Control + 8 birds 27.81 b 59.61 a 12.56 b 72.88 0.354 b 2.84 ab 

Trim once + 6 birds 27.80 b 59.48 a 12.70 b 72.67 0.362 b 3.00 ab 

Trim once + 7 birds 28.36 ab 58.82 abc 12.80 b 74.21 0.361 b 3.56 a 

Trim once + 8 birds 29.46 ab 55.36 c 15.16 a 74.83 0.392 a 2.58 b 

Trim twice + 6 birds 27.60 b 58.82 abc 13.56 b 75.03 0.354 b 2.76 ab 

Trim twice + 7 birds 28.36 ab 59.12 ab 12.50 b 74.44 0.373 ab 3.38 ab 

Trim twice + 8 birds 30.77 a 55.68 bc 13.54 b 74.83 0.369 b 3.38 ab 

SEM 0.278 0.482 0.178 0.299 0.002 0.086 

P-Value 0.047 0.013 0.001 0.534 0.001 0.023 

Values in each column are means for 9 replicates of each treatment 

SEM: Stander error of means 

HU: Haugh unit 



Egyptian J. Anim. Prod. (2012) 

 

51 

 

 استوائيت فً بيئت لدجبج البيبضالبيض  الطيور على الأداء  الانتبجً و جودةكثبفت قص الونقبر و تأثير
 

 حسبم حسين هحود حسبنين  و احود ابوبكر عبدالونعن عبدالوارث
 

 جبهعت جنوة الوادي ،كليت الزراعت ،نتبج الحيوانً والدواجنلإقسن ا

 

  

.   اسدخٌايْت فدِ يْةدت لدذجا  البْدا البْض  علَ الأداء  الانخاجِ ً جٌدة العذدّت كثافت منقاس ًقص ال أجشّج ىزه الذساست لخقْم حأثْش 

المممٌعدت الأًلدَ يدذًص قدص  ثدلاد مممٌعداث. الدَ  قسدمج اليْدٌس أسدايْ  مدن العمدش. 88فدِ من سلالت ىاُ لْن  دجاجت يْا 989

فدِ  السداننت شدفشة يٌاسديت المنقداس مدن ًالمضء السفلِ المضء العلٌُ نملم م 8حٌالِ  المممٌعت الثانْت أصّلج كمممٌعت ححكم. المنقاس

 88 السدانن فدِ شفشة يٌاسيت المنقاس من ًالمضء السفلِ المضء العلٌُ ملم من 8حٌالِ  المممٌعت الثالثت أصّلج أسايْ  من العمش. 88

 اليٌْس ًححخدٌُ 8أً  7أً  0ثلاثت كثافاث مخخلفت ) الَ كل مممٌعتقسمج  من العمش. أسبٌعا 05مشة أنشٍ فِ من العمش ، ً أسبٌعا

أسدبٌ  ندلا   91لمدذة  أسدبٌعْاالغدزايِ  نسدبت الخحٌّدل ًاسدخيلا  العلد  البدْض ، ً كخلدت حدم حسدمل. مكدشساث كل مممٌعت علِ ثدلاد

ًضحج النخايج انو لم ّكدن أ أسايْ  من العمش. 91لمذة  يشكل مسخمش البْض ًًصص إنخا  البْض سمل يالإضافت إلَ رلك الخمشيت. فخشاث

 نسدبت ً الغدزاءحنداً  البدْض ، ً ًكخلدت ًصص البْضدت، إنخدا  البدْض ًمممٌعدت المقاسندت فدِ منقداسمممٌعدت قدص ال يدْن فشق كبْدش ىنا 

 نسددبت الخحٌّددل ً ً اسددخيلا  الغددزاء البددْض الكثافددت العذادّددت لسددج عْددٌس اعلددِ ححسددْن فددِ كخلددت ثأظيددش . الخحٌّددل نددلا  فخددشة الخمشيددت

-88ندلا  الفخدشة اسخيلا  العلد  ًصص البْضت ، ً البْض ،كخلت البْض ً فِ إنخا  حأثْش كبْش ً قص الكثافت ًأظيشالخذانل يْن .الغزايِ

  أسايْ  من العمش. 05فِ  البْض جٌدة علَ قْاساث الكثافت ً المنقاسقص  يْن فشق كبْش ىنا  أسايْ  من العمش. 05

 

 


