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ABSTRACT 

 A feeding trial was conducted for 91 days in 12 Gramasree male birds of 32nd weeks and 

randomly distributed to two experimental groups (G1 and G2) with six birds in each group. Birds were 

housed in male cages. During the experimental period, layer breeder ration (control) was prepared as per 

ICAR, (2013) recommendations and fed to all experimental male birds. Egg shell powder having more 

than 2 mm particle size was given as free-choice calcium to G2 group. The feed intake and body weight 

were not significantly different between the treatment groups. Egg shell powder intake was 0.67 

g/rooster/day. Total calcium intake was 3.25 g and 3.49 g/rooster/day in G1 and G2 groups, respectively. 

Semen was collected by abdominal massage every week from 33rd to 44th weeks of age and analysed for 

semen volume, colour, sperm concentration and sperm motility. There was no significant difference 

found between the groups. The serum Ca and P content were similar in all the treatment groups. The 

calcium intake (3.25 g/rooster/day) through feed is found to be sufficient for male birds to meet their 

calcium requirements and the egg shell powder given as free-choice had not influenced the semen quality 

and had no detrimental effects. 
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INTRODUCTION 

 Until the early 1960s, poultry keeping in India was predominantly a backyard system, and 

indigenous desi birds were mostly used for egg and meat production, despite their low productivity. Over 

the last six decades, the chicken industry has changed dramatically, with indigenous desi birds 

increasingly being replaced by highly specialised enhanced varities. Gramasree was one of the significant 

germplasms created by Kerala Agriculture University in order to maximise production in the backyard 

farming. Gramasree was the hybrid of several varieties, including Barred Plymoth rock, New Hampshire, 

Rhode Island Red, and desi breeds. 

  Kanyinji et al. (2010) found that feeding dietary calcium at a concentration of 3.1 percent increased 

seminal calcium levels, sperm motility, thermo-tolerance, and cryo-survivability in Barred Plymouth 

Rock roosters. Khalil et al. (2012) found that cocks fed two and three percent calcium had superior 

forward sperm motility, live sperm, and fertility percentage when compared to those fed one percent 

calcium. 

 Male roosters were usually fed layer breeder ration. In this circumstance, the goal of the current 

study was to determine the effect of feeding roosters a breeder layer menu combined with free-choice 

feeding of eggshell powder and shell grit on semen characteristics. 

MATERIALS AND METHODS 

Study material 

 The chicken egg shell powder used in this study was collected from bakeries, washed in running 

tap water and soaked in water for five hours. Then, shell membrane was manually removed and sundried 

for 48 hours, packed in bags for further processing. Before that, sundried egg shell was dried again in hot 

air oven at 120o C for 24 hours and powdered in laboratory mill. 

  

Experimental design and ration 

 The experiment was conducted at Poultry Farm, ILFC, College of Veterinary and animal sciences, 

Pookode. Twelve Gramasree male birds of 32nd weeks were randomly distributed to two experimental 

groups (G1 and G2) with six birds in each group and housed separately in male cages for 91 days. During 

this experimental period, layer breeder ration (control) was prepared as per ICAR, (2013) 

recommendations and fed to all experimental male birds. The ingredient composition was shown in the 

Table-1. All the birds were maintained under standard management conditions prevailing in the farm 

during the entire period of experiment. The birds were given two times feeding and ad-libitum water. 

They were exposed to a 16 hours photoperiod (16 Light: 8 Dark) daily and lights were turned off 

manually. The feed and egg shell powder intake were calculated from quantity offered and left over on 

daily basis. Similarly, calcium intake from feed and egg shell were calculated at weekly interval. The 

body weight was taken before and after the end of the experiment. 
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Semen quality parameters 

The semen was collected in a sterile glass funnel, between 10.00 - 10.30 am by abdominal 

massage method (Burrows and Quinn, 1937) from four roosters housed in cages from each group at 

weekly interval from 33nd to 44th. The Semen volume was measured with a tuberculin syringe of 1.0 ml 

capacity (graduated to measure 0.01 ml) was used to quantify the ejaculated semen volume before 

dilution. The semen colour was scored 1–5 by visual examination scoring pattern described by McDaniel 

and Craig (1959). (Score 1-Watery or clear semen; Score 2 -Watery semen with white streaks; Score 3-

Medium white semen; Score 4-Thick white semen; Score 5 -Very viscous chalky white semen). 

Immediately after semen collection, the semen was four-fold diluted with semen diluent 

prepared as per Chaudhuri and Lake (1988) and stored for further semen quality analysis. Sperm motility 

(per cent) was examined under high power light microscope (40 x) and scored as per Wheeler and 

Andrews (1943). Sperm concentration was estimated as per the procedure suggested by Taneja and Gowe 

(1960).   

The serum Calcium and Phosphorus (direct method, Farrell E C, 1984) were measured using 

biochemical kits in a semi-automated clinical chemistry analyser (Merck, Microlab 300). At end of 

experimental period, four roosters from each group were randomly selected to estimate tibial ash and 

calcium content (Gongruttananun, 2011). The chemical composition of the layer breeder feed, egg shell 

powder and shell grit were analysed as per AOAC (2016).  

RESULTS AND DISCUSSION 

The chemical composition of egg shell is presented in Table-2. In this present study, egg shell 

without shell membrane contains 8.30 per cent crude protein, 42.16 per cent calcium and 1.70 per cent 

phosphorus which is higher than reported values of Islam (2021) reported in kitchen-extruded egg shell 

and hatchery-extruded egg shell. Islam (2021) reported kitchen-extruded egg shell contains, 4.24 per cent 

CP, 29.75 per cent Ca and 14.82 per cent available P and hatchery–extruded egg shell contains 13.80 per 

cent CP, 25.53 per cent Ca and 13.87 per cent available P. They clarified that in extruded processing egg 

shell was boiled at 100o C and sundried before using, which is different to our processing.  

 The estimated crude protein in the present study was higher than kitchen-extruded egg shell and 

lesser than hatchery-extruded egg shell reported by Islam (2021), however lesser value of 2.14 per cent 

crude protein was reported by Lertchunhakiat et al.  (2016). On calcium content, Olgun et al.  (2015) 

reported 32.3 per cent of calcium content, but in our study calcium content estimated as 42.16 per cent on 

dry matter basis.  
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The difference in nutritive value of egg shell might be due to source of collection and processing 

involved, present study materials were collected from bakery which are all infertile eggs and as explained 

by Islam (2021), eggshells from hatchery was lower in calcium and phosphorus content because of 

calcium and phosphorus utilization by embryo during incubation.  

The calcium and phosphorous content of egg shell powder were 42.16 ± 0.48 and 1.70 ± 0.32 per 

cent, respectively. Olgun et al.  (2015) however reported that the egg shell powder contains 32.3 per cent 

calcium and 7.6 per cent phosphorous. 

Effect of calcium supplementation on feed intake, calcium intake and body weight 

The mean feed intake of the roosters in the present study are 87.58 g and 86.86 g/rooster/day, in 

control and egg shell, respectively and shown in the Table-3. As age increases, feed intake G1 group also 

increased but in G2 group it was not increased. Like that, the mean total calcium intake recorded was 

3.25 g and 3.49 g/rooster/day in control and egg shell group, respectively and shown in the Table-3. The 

free-choice feeding of eggshell powder had influenced the body weight, feed and calcium intake in 

present study and there was decreased feed intake in treatment group compared to control group. 

 In contrary to the present findings, Gongruttananun (2011) reported feed intake was more in 

eggshell group (118.56 g /rooster/day) and Lertchunhakiat et al. (2016) also reported that the eggshell 

powder inclusion at 10.8 per cent level did not influence the feed intake and body weight compared to 

other treatment groups. In agreement to the present findings, Namntu, (2011) reported that the effect of 

feeding female ration to male broiler breeders and found that it had no influence on male fertility but it 

increased the male body weight.  

Effect of calcium supplementation on semen quality parameters 

 The semen quality parameters studied was presented in Table-3. The effects of free choice 

feeding of egg shell powder and shell grit with layer breeder feed on semen quality parameters were 

compared. 

The mean semen volume of G1 and G2 group roosters are 0.13 and 0.16 ml/rooster, respectively 

during the experimental period and Chauhan et al. (2009) reported in Gramapriya cocks average ejaculate 

volume of 0.39 ± 0.02 ml/rooster with sperm concentration and total sperm count of 2.49 ± 0.03 x 106/ ml 

and 0.98 ± 0.04 x 109/ejaculate. Whereas, weekly mean semen concentration recorded in present study 

was 4.25 billion and 5.49 billion per ml in control, egg shell and shell grit groups, respectively and higher 

than Chauhal et al.  (2009) reported value. However, no significant differences were found in semen 

concentration between the groups and the results were similar to Shanmugam et al. (2012) and 

Lertchunhakiat et al.  (2016). 
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 Like that, Gongruttananun (2011) and Lertchunhakiat et al. (2016) also reported 0.37 

ml/ejaculate and 0.39 ml/ejaculate, respectively and reported that source of calcium not affected the 

semen volume, which is in accordance with our findings. Meanwhile, semen colour average score 

evaluated during this study are 2.35 and 2.81 and results were similar to findings of Shanmugam et al. 

(2012) and Lertchunhakiat et al.  (2016). 

The average semen motility reported in this study was 47.92 per cent and 61.04 per cent in control 

and egg shell groups, respectively and there was no significant difference in semen motility between the 

groups and same findings were reported by Shanmugam et al. (2012) and Lertchunhakiat et al.  (2016). 

Serum parameters  

The serum Ca and P content were similar between the treatment groups. and the results were 

similar to Gongruttananun (2011). 

Conclusion 

 It can be concluded that, extra calcium intake through egg shell powder and shell grit had not 

influenced the semen qualities, between the groups and found similar. Hence, breeder layer ration was 

sufficient to maintain the semen quality without any detrimental effects. 

Table-1. The ingredient composition of breeder basal diet 

Raw material Ingredient composition (per cent) 

Maize 54.0 

De-oiled Rice Bran 5.0 

Wheat Bran 4.0 

Soya bean meal 25.4 

Limestone powder 4.0 

Shell grit 5.0 

Di Calcium Phosphate 1.4 

Dl-Methionine (98.5 per cent) 0.2 

Salt 0.5 

Trace Mineral Mix 0.125 

Vitamin Premix  0.05 

Choline Cholride 0.2 

Toxin Binder 0.1 

Liver extract powder 0.025 

Analytical values1  

Crude Protein (per cent) 17.65 ± 0.24 

Crude Fibre (per cent) 9.26 ± 0.15 

Total Ash (per cent) 14.99 ± 0.35 

Calcium (per cent) 4.85 ± 0.27 

Total Phosphorus (per cent) 1.90 ± 0.19 
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Table 2. Chemical composition of ration fed to experimental birds during 33rd to 44th weeks of age  

Attributes (per cent) 
Layer breeder feed 

(basal diet) (%) 
Eggshell (%) 

Moisture 10.70 ± 0.14 0.56 ± 0.24 

Crude Protein 17.65 ± 0.24 8.30 ± 0.41 

Crude Fibre 9.26 ± 0.15 2.90 ± 0.26 

Ether Extract 2.29 ± 0.04 0.70 ± 0.06 

Total Ash 14.99 ± 0.35 93.45 ± 0.60 

Acid insoluble ash 0.71 ± 0.07 0.34 ± 0.11 

Calcium 4.85 ± 0.27 42.16 ± 0.48 

Phosphorous 1.90 ± 0.19 1.70 ± 0.32 
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Table 3. Mean values of different parameters of Gramasree roosters from 33 to 44 weeks of age 

Parameter 
Group 

SEM p-value 
G1 G2 

Feed intake (g) 87.58 86.86 0.19 0.22ns 

Egg shell powder (G2) and shell 

grit(G3) intake (g) 
- 0.67 

- - 

Calcium intake from feed (%)  3.25 3.18  0.01 0.22 ns 

Calcium intake from egg shell and 

shell grit (%) 
- 0.26 

- - 

Total calcium intake (%) 3.25a 3.49 b 0.01 0.00* 

Semen characteristics   

Semen Volume(mL)  0.13 0.16 0.02 0.41ns 

Semen colour (score) 2.35 2.81 0.06 0.00* 

Sperm motility (%) 47.92 61.04 3.98 0.06ns 

Sperm Concentration (x109 cells /mL) 4.25 5.49 0.52 0.14ns 

Serum parameters 

Calcium (mg/dl) 11.44 11.06 0.71 0.72ns 

Phosphorous (mg/dl) 6.22 6.37 0.24 0.67ns 

Age  Mean body weight of roosters in cage 

32 weeks (kg) 2.307 2.177 0.09 0.29 

44 weeks (kg) 2.603 2.311 0.12 0.11ns 

 

a, b and c Mean values with different superscripts within a row differ significantly 
* Significant at p<0.01  nsnon-significant 
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Gramasree Roosters in Cage 

 

 

 

 

Experiment I Semen Collection by abdominal massage method 
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