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ABSTRACT 

The ability of chickens to retain calcium and phosphorus at high temperatures is low, so a lot of calcium and 

phosphorus is wasted through feces. This study aimed to calculate the calcium and phosphorus requirements of female 

Arab chicken until the first age of laying eggs in a semi-scavenging system with a free choice feeding system in 

tropical climates. The research design was a completely randomized design with four treatments and each treatment 

was repeated 4 times and each replication consisted of 18-day old chick female Arab chickens. The treatments were 

(a) control feed, (b) high calcium high phosphorus feed and high calcium low phosphorus feed, (c) high calcium high 

phosphorus feed, high calcium low phosphorus feed and low calcium high phosphorus feed, and (d) high calcium high 

phosphorus, high calcium low phosphorus, low calcium high phosphorus, and control feed. The protein and energy 

content of all the feeds were based on the results of research by Adrizal et al (2017), while calcium and phosphorus 

were based on standards from Hy-line International in 2018. The data collected are feed consumption, calcium and 

phosphorus consumption, calcium, and phosphorus concentrations in the feed consumed. Data were analyzed by using 

ANOVA. This research has only been going on for 3 weeks. Consumption of feed was not different (P> 0.05) between 

treatments until week 3. Calcium intake was different (P<0.05) between treatments in weeks 2 and 3, Phosphorus 

intake was different (P< 0.05) between treatments in week 3. The calcium concentration of the feed consumed was 

significantly different (P <0.05) between treatments each week. Calcium concentration in control diets was 

significantly lower between treatments each week, except between T2 in week 3. Calcium concentration in T2 was 

lower than T3 in week 2, but it was similar to T3 dan T4 in week 3. The phosphorus concentration of T1 was lower 

than that of T3 and T4 in week 1 and of T2 and T3 in week 3. The body weight gain did not differ between treatments 

(P> 0.05) each week. It can be concluded that the concentration of calcium and phosphorus in the control diets was the 

limiting factor to support the growth of female Arab chicken as shown a numerically higher growth rate based on the 

free-choice feeding system. 
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1. INTRODUCTION AND OBJECTIVES 

Calcium is one of the most important compositions 

of eggshells, in addition to its role in maintaining bone 

health [1]. Calcium deficiency significantly reduces egg 

production, egg weight, feed consumption, bone density 

and strength, and shell quality [2], [3]. Eggs with low 

shell quality result in economic loss for producers. 

because eggshells are easy to break, often occurring in 

the final egg-laying period, possibly due to disorders 

related to calcium homeostasis [4]. 

The nutritional role of calcium is closely related to 

phosphorus and affects vitamin D. The metabolic 

function and structure of these two minerals in bone and 

egg formation are important in poultry production [5]. 

During egg formation, the blood phosphorus level is so 

high that the kidneys try to increase the removal of 

phosphate. During excretion, phosphate carries out H+ 

ions, helps balance bicarbonate levels, consequently 

decreasing blood acidity [5]. 

The need for calcium and phosphorus in chickens at 

high temperatures can be higher than in chickens at low 

temperatures. This is reflected in the lower egg weight, 
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shell weight, plasma calcium, and phosphate ion 

concentrations in hens subjected to a temperature of 30 ° 

C than at 18 ° C [6]. Furthermore, the retention of 

several minerals including calcium and phosphorus is 

lower in chickens reared at high cyclic ambient 

temperatures (24-35 ° C) than at 24 ° C [6]. 

Many factors influence calcium needs, including 

chicken strain, phosphorus, feed energy, age of 

chickens, and temperature [4]. Calcium and phosphorus 

requirements in the NRC literature [7] or the HyLine 

Brown (Hyline International, Australia) management 

guidelines are generally aimed at chickens raised in 

seasonal areas and strains of commercial chickens. 

Thus, these standards may not match the needs of local 

Indonesian chickens, including Arab chickens raised in 

tropical climates. So far, research on Arab hens is still 

limited to determining protein and energy needs [8], [9]. 

Therefore, the correct determination of calcium and 

phosphorus requirements can reduce the consequences 

of heat stress by maintaining the acid-base balance of 

the blood and having a beneficial effect on growth and 

production performance. The objectives of this study 

were to measure the calcium and phosphorus intake and 

calculating calcium and phosphorus requirements from 

the age of 1 week to the first egg-laying age.  

2. RESEARCH METHODS 

A total of 288-day-old Arab chickens were used in 

this research. They were assigned to 16 sheltered pens 

with 18 chicks each. The pen dimension was 2 m inside 

the house and 3 m outside the house with similar wide 

(1.14 m) and high (2 m). The pen was separated with 

netted nylon. The pen’s floor inside the house was 

covered with sand and the pen’s floor outside the house 

was ground. The house was open-sided and the hens 

could access the yard freely. 

Each diet was filled in separate feeders in each pen. 

Feeders' positions in each pen were changed every day 

randomly to avoid the habituation of chicks. One bell-

shaped drinker was filled in when necessary. During the 

first two weeks, the pen inside the house was covered 

with black plastic. After two weeks of age, only half of 

the pen high inside the house was covered. The chicks 

were warmed with an electric bulb. Until 14 days of 

age, the light in the roofed pen was set for 23 hours. 

After 14 days of age, the light in the roofed pen was set 

to 18 hours light and 6 hours dark. 

A completely randomized design with four 

treatments and four replicate (pens) of 18 chicks was 

used in this experiment. The treatments were (a) control 

feed, (b) high calcium low phosphorus feed and low 

calcium high phosphorus feed, (c) high calcium high 

phosphorus feed, high calcium low phosphorus feed and 

low calcium high phosphorus feed, and (d) high calcium 

high phosphorus, high calcium low phosphorus, low 

calcium high phosphorus, and control feed. The protein 

(19.80%) and energy (2996 kcal of ME/kg) content of all 

the feeds were based on the results of research by Adrizal 

et al [8], while calcium (1%) and phosphorus (0,45%) for 

control diet were based on feed standards from Hy-line 

International [10]. All the diets were offered in mash 

form with a free choice feeding system. These four diets 

differed from that of the control in the calcium (Ca) and 

phosphorus (P) contents, while the other nutrients were 

almost identical.  

Data on feed intake Ca intake, P intake, 

concentrations of dietary Ca and P, and body weight 

gain were recorded weekly. Data were analyzed using 

ANOVA. A probability level of less than 5% was 

considered to be statistically significant. Means were 

compared by pairwise comparison using the Least 

Significant Difference when the main effects were 

significant. 

3. RESULTS 

This research has only been going on for 3 weeks. 

Consumption of feed was not different (P> 0.05) 

between treatments until week 3 (Figure). Consumption 

of calcium was different (P <0.05) between treatments 

in weeks 2 and 3. The calcium consumption of T1 was 

lower than that of T2 and T3. The rest of the 

comparisons were not significantly different. 

Consumption of phosphorus was was different (P <0.05) 

between treatments in week 3. Phosphorus 

consumptions of T1 and T4 were lower than of T3. The 

calcium concentration of the feed consumed was highly 

different (P <0.01) between treatments each week 

(Figure). The calcium concentration of T1 was 

significantly lower than other treatments each week, 

except with T2 in week 3. The calcium concentration of 

T2 was lower (P<0.05) than of T3 in week 2, whereas it 

was similar (P>0.05) to T3 and T4 in week 3 (Figure). 

The phosphorus concentration of the feed consumed 

was significantly different in weeks 1 and 3, but not 

different (P> 0.05) in week 2(Figure). The phosphorus 

concentration of T1 was lower than that of T3 and T4 in 

week 1 and with T2 and T3 in week 3. The phosphorus 

concentration of T2 was lower (P<0.05) than that of T3 

in week 1. The chicken body weight gain did not differ 

between treatments (P> 0.05) each week. 
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Figure. Performance data of female Arab chicken fed a 

control and choice diet from 1 to 3 weeks of age. 

4. DISCUSSION 

The number and quality of feeds offered in the 

choice feeding system influence the amount of feed 

consumption when the chick grows older. The choice-

fed chicks in T4 (four diets) of the present study 

consumed a much lower amount of feed than T1 (8%), 

T2 (14.7%), and T3 (14.4%). The lower feed intake in 

T4 might be related to more time in selection from the 

four feeds offered to adjust the Ca and P requirements. 

This finding was not in agreement with the study 

reported by An et al [4] that there were no significant 

linear and quadratic trends of dietary Ca levels from 3.5 

to 4.7% affecting feed intake in the aged laying hens. 

Calcium and phosphorus intake were also influenced 

by the feeding system. The amount of Ca intake was 

lower in T1 in weeks 2 and 3, but phosphorus intake 

was lower in T4 in week 3. The shift in the amount of 

Ca and P intake reflected the ability of female Arab 

chicken chick to adjust the correct Ca and P ratio 

needed for growth. Interaction of Ca and NPP provide 

clear evidence that insufficient supply of one mineral 

interferes with the homeostasis of the other; therefore, 

the ratio of Ca-to-NPP may be more influential than 

individual mineral concentrations when formulating 

poultry diets. The reduction of broiler growth 

performance has been influenced by widening the Ca-

to-NPP ratio in diets [11]. 

Ca concentrations in free choice treatments were 

significantly higher than the control diet (T1) each 

week, while P concentrations were significantly higher 

than the control diet in week 3 except with T4. This 

finding gave evidence that the Ca and P concentration in 

T1 was not enough to support the growth of the chicks. 

Therefore, the Ca to P ratio be a more important factor 

than the absolute dietary concentration of Ca or P [11]. 

Although the body weight gain in this tree weeks 

experiment did not statistically different, but 

numerically higher in the choice feeding system when 

the chick was able to compose an elegant compromise 

as in T2 and T3. 

5. CONCLUSIONS 

The concentrations of calcium and phosphorus in the 

control diets were the limiting factor to support the 

growth of female Arab chicken as shown a numerically 

higher growth rate based on the free-choice feeding 

system. 
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