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Abstract

In a 28 day trial (7-35 day of age), 800 meat type Japanese quail chicks were used to determine 

the effect of different Ca and (aP) levels. The diets based on corn-wheat-corn gluten meal were 

formulated in a complete isonutrient basis except Ca and aP. Chicks were kept in a complete 

randomized 3 x 3 factorial design. Three level of Ca (1, 0.8 and 0.6%) and aP (0.4, 0.3 and 0.16 

%) were used. There were 4 replicates of 20 chicks per treatment). First week was pre 

experimental and chicks were fed commercial starter quail diet. Next four weeks, chicks were 

fed ad libitum the experimental diets. Feed consumption (FC), feed conversion ratio (FCR); 

body weight (BW) and body weight gain (WG) were measured weekly. At the start of 

experiment body weight was not statistically different (>0.986). Body weight was statistically 

affected by different Ca and aP levels after 7 and 14 days of the experimental phase; (>0.0006 

and 0.0024) but not after 21 and 28 days of experimental phase (0.406 and 0.861). WG was 

statistically significant immediately after first week of trial (>0.0001), but total WG (7-35days) 

was not statistically significant (>0.861). FC and FCR where statistically affected (P=0.039 and 

0.0049) only during first 7 days of experiment. It is concluded that the best performances are 

achieved with 0.8% Ca and 0.30% aP but the quail were also able to maintain normal growth 

when fed extremely low Ca:aP levels (0.6 to 0.16%).  
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Introduction

Of 12 minerals considered to be essential for poultry, Calcium (Ca) and Phosphorus (P), still 
remains two of minerals attracting nutritionists and producers as well more than any other mineral 
(Coon et al., 2002). Ca and P are important and required because they are main constituents of 
skeleton. Their importance is quantitative, since they make up at least 50% of bone ash (Mc Donald et 
al., 2002; Underwood and Suttle, 1999), and qualitative being so much implicated in physiological 
activities that is difficult to find a process where Ca and P are not involved playing a direct or an 
indirect role (Pond et al., 1995; McDowel, 2003; Rama Rao et al., 2006)).  

Albeit a 40 year history of research on the effects of Ca and P in poultry nutrition (Rama Rao et al., 
2006), publications on the effects of Ca and P interaction are scarce. Compared to other game birds, 
requirements of Japanese quail are more documented (NRC, 1994) but are to fare to be compared with 
other domestic fowl and they are almost missing last 20 years. Nutrient requirements of Japanese quail 
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are often simple extrapolations of results from the other poultry  (Minivielle (2004) but they are not
the same with the chickens in terms of poultry production and what is true for chickens is not always
true for quails (Cheng dhe Kimura, 1990). The most comprehensive review on the nutrition of
Japanese quail is prepared by Shim and Vohra (1984). They have concluded that requirements of
quails for Ca and aP seem to be higher than for other fowl at comparable ages. 

The objective of this experiment was to see the effect of different Ca and aP levels, and their ratio 
on body weight and feed parameters of growing meat type Japanese quail from 7-35 day of age.

Material and methods 

800 day old meat type Japanese quails hatched at Research Station Unterer Lindenhof of
University of Hohenheim were used. Quails were grouped in 36 replicates and fed commercial quail
starter diet for 7 days. This period is used to make replicates as uniform as possible in body weight
(P=0.9857). In a fully controlled environment, 24h lightning  quails were kept in wooden boxes for 14
days and then transferred to wired cages, having ad libitum access to feed and water. To minimize
wastage, feeding by giving small amount of feed was done in 2-3 portions a day. Nine experimental
diets were made based on corn-wheat-corn gluten meal. Isonutrient basal diet was first produced 
except Ca and available phosphorus (aP) then mono calcium phosphate and limestone were used to 
adjust three Ca (1.0; 0.8; 0.6%) and three aP levels (0.4; 0.3; and 0.16%). Density of the diet was 
regulated using sand. Body weight (BW) and feed consumption (FC) were measured every week of 
trial and weight gain (WG) and feed conversion ratio (FCR) are calculated. JMP IN 5.1 statistical
software of SAS was used to analyze data. 

Results and discussion

Body weight of growing Japanese quail was significantly influenced after 7 and 14 day feeding 
experimental diets (P>0.0006 and 0.0024). The lowest body weight is observed in quails fed low aP 
and high Ca level (0.16 to 0.8 and 1%). This indicates that wide Ca:aP ratio (5 and 6.25:1) has 
negatively affected normal growth of Japanese quail (Table 1 and Fig.1).

Different Ca and aP levels has significantly affected weight gain of quails after 7 day of feeding
(P=0.0001), but with the age quails have compensated this negative effect (P=0.4062) at the end of
experiment. The overall weight gain was not significantly different between treatments (P=0.8610).
Quails fed different Ca and aP levels shows different feed consumption and feed conversion results, 
but the effects are statistically significant only after first phase (for both FC and FCR) and after third 
phase just for FC. Level of either Ca nor aP or their interaction has not any significant effect at the end 
of experiment and on total FC (7-35d). 
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Figure 1. Effect of Ca and aP level on body weight after 7d and 14d and weight gain after 7 day
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It is observed that low aP combined with three Ca levels ore wide Ca:aP ratio has depressed FC but 
these effect is not so expressed having in consideration that the Ca:ap ratio has ranged between 1.5-
6.25:1).

As summarized by Shim and Vohra (1984), requirements of growing Japanese quail should be
0.8% for Ca and 0.3% aP. Results of present experiment are in a full agreement with this conclusion 
because best performances during first two phases of experiment are achieved with this level of Ca 
and aP. Effects of Ca and aP level on body weight in broilers are reported by many researchers (Rama
Rao et al., 1999a and 1999b; Shafey et al., 1993, Driver et al., 2005, Karimi, 2005; Lillie et al., 1964;
Lima et al., 1997). In general, results of these authors suggest that the level and the ratio of Ca and aP
should be maintained in accordance and should be as close as possible to 2:1.
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Figure 2. Effect of Ca and aP level on feed consumption and feed conversion ratio

Our results on the effects of these minerals on final age of Japanese quail shows no significant
effect of level and the ratio of Ca and aP on body weight (P=0.6302), weight gain (P=0.8610), total
feed consumption  (P=0.7810). and feed conversion ratio (P=0.1369) This is in agreement with results 
of Redy et al., (1980) obtained in 4-5 week female Japanese quails who have observed no significant 
effect of the levels of Ca (0.5, 0.7, 0.9 and 1.1%) and P (0.5, 0.6 and 0.7%) respectively on body
weight. Sacakli et al., (2006), have also reported no significant effect on body performances when the 
levels of aP and Ca were decreased from 0.35 to 0.2 and 1 to 0.8% respectively.

Ability of Japanese quails to be well adapted to different Ca and aP levels and/or ratios, 
demonstrated in present experiment is confirmed by Alfoteih and Bessei (University of Hohenheim,
Germany-personal correspondence) who concluded that 21-28 day Japanese quail were able to
manage without any adverse effects of the level of Ca up to 3.2% and aP 0.1%. This can possibly be
explained as a result of feeding adequate Ca and aP prior to feeding experimental diets (seven days in
our study and 21 day in experiment of Alfoteih and Bessei). The best FCR observed in quails fed low 
levels of Ca and all three aP levels in our experiment, is not in full agreement with results of Driver et
al., (2005a) obtained in 16 day old broilers. They observed higher FC but better FCR for chicks fed
0.47% Ca and 0.24% aP (2:1 ratio) compared to those fed 0.86% Ca and 0.2% aP (4:1 ratio). Our
results shows no big differences between ratios of 1.5; 2,5; 5 and even 6.25:1. Depressed feed
consumption by decreasing aP level is not in accordance with results of Adeola and Sands, (2004),
who reported significantly lower FC when aP level is increased over 0.45%. In present experiment
high level of aP (0.4%) resulted in depressed FC only at the beginning of the experiment. In his 
experiments with broilers, Karimi (2005) found no significant effect of aP level on FC at any phase of
the experiment but also reports improved FCR when chicks where fed 0.38 and 0.36% aP during
starter and finisher phase respectively. There are also contradictory results of some other authors on 
the effect of Ca and aP level on feed consumption. Rama-Rao et al., (2006), reported that level of Ca, 
aP and their interaction had significantly depressed FC of broilers at 14, 28 and 42 when aP level was 
decreased from 0.35 to 0.3%. This is in contrast with our results but also with results of Redy et al., 
(1980) obtained in quails where Ca and aP level has not shown any negative effect on FC and FCR.
Our results agree with those of Sacakli et al., (2006). Based on their research in Japanese quail, 
lowering aP level up to 0.2% associated with 0.8% Ca has not any significant effect on FC and FCR. 
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Results of our study demonstrates strong tolerance of growing meat type Japanese quail to Ca and 
aP levels and their interactions as well, when expressing these effects on body and feed parameters.  
It can be concluded that the best performances are achieved with 0.8% Ca and 0.30% aP but the ability 
of Japanese quail to compensate the negative effects of Ca and aP level and their ratio on body and 
feed parameters expressed at the start of experiment, leads to another conclusion that it is possible to 
reduce the level of Ca and aP up to 0.6 and 0.16% respectively.  
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