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Calcium is a major element in broiler nutrition. In
growing period of broilers, higher Ca level is required
than in other periods. Also, Ca has an important role
in the formation of bone and teeth structures and in
bone mineralisation determining mechanical resistance
of skeleton. In order to increase efficiency of Ca
absorbtion, vitamin D is usually added to broiler diets.
Ca is important for bone development, blood-clot
formation, muscle contraction and to provide good
eggshell quality.

Scheideler et al. (10) reported that there were no
effects of dietary Ca and P levels on live weight gain,
feed efficiency, bone ash and legs problems, but in
certain weeks of age, increased mortality was obser-
ved and only at the third week of life, increased bone
ash Ca level was stated.

Qýan et al. (8) noted that addition of D
3
 in maize-

-soybean meal diets indicated a potential improvment
through utilization of P and Ca by increasing Ca and
P retention about 5 to 12% in birds, leading to an in-

crease in toe ash content P without added phytase. The
se results suggested that phytase, D

3
, Ca and total

P are important factors together with utilisation of
phytate P and Ca in broilers.

Mohamed (6) noted that using non phytate P at the
level of 0.30% in starter and grower diets decreased
tibia ash content, live weight gain and feed conver-
sion ratio. Pintar et al. (7) reported that increasing
levels of calcium with phytase supplementation to diets
based on different cereals had a significant effect on
calcium content of tibia in broiler diets. Numerous
studies showed that tibia ash content increased with
phytase addition when broilers were fed with maze-
-soybean based diets, as reported by Qýan et al. (8),
Sohail and Roland (11). On the contrary, Zyla et al.
(13), in the broilers fed with wheat-soybean based diets,
demonstrated that tibia ash content did not increase
when phytase was added. As stated before, data for the
tibia mineral content are contradictory. Some authors
found variation in mineral content in the whole tibia
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Summary
The aim of this research was to investigate the addition of Calcium source (marble powder) of up to 1.2, 1.4,

1.6% levels on growth performance, feed intake, some organ weights and tibia ash parameters in broiler diets.
This research was conducted according to Randomized Plots Design by using 3 groups with 3 replicates
between 12 May - 23 June in Çarýklý region of Diyarbakýr. The experiment was conducted on 126 day-old
equally sexed Ross 308 broiler chicks. Three diets used as 3 treatments were included (1.2, 1.4 and 1.6%
Ca levels) in broiler the diets. Three replicates with 14 equally sexed birds were arranged in each plot. The
experiment was started from 7-days-of-age to slaughter weight. The first group was a control and contained
1.2% Ca levels; marble flour was added to the control diet as a Ca source and the Ca levels 1.4 and 1.6% for
the 2nd and 3rd groups, respectively. At the end of the trial, data were analysed by MSTAT C program, and
means were examined by DUNCAN�s multiple test. There were no statistically significant differences between
the groups for all investigated parameters (Live weight gain, feed intake, feed conversion ratio, carcass
parameters and some organ weights) using Ca doses (P > 0.05). However, crude ash and calcium contents of
diets were increased by additional Ca levels (P < 0.01), but phosphorus content of diets were decreased by the
addition of a calcium source. The results of this study have shown that there is no adverse effect on broiler
performance of an additional Ca source up to 1.6% levels.
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(11). Karamüftüoðlu
and Kocabaðlý (5)
found that live
weights of broilers
which were fed low
Ca level were higher
than high Ca levels.

Rossi et al. (9) re-
ported that tibial ash
content was signifi-
cantly lower with
diets low in Ca and P
or low in cholecalci-
ferol. Diets low in
cholecalciferol incre-
ased the severity of
tibial TD and reduced
body weight.

The aim of this re-
search was to investi-
gate the effect of
additional Ca source (marble powder) up to 1.2, 1.4,
1.6% levels on growth performance, feed intake, some
organ weights and tibia ash parameters in broiler diets.

Material and methods
Unsexed 126 day old Ross-308 broiler mix chicks

(equal sex) were placed in 9 pens and fed on the same
starter diet as ad libitum until 7 days of age. The trial was
started from the beginning of the second week by using
different Ca levels in diets. In each pen (replicate), a total
of 14 chicks were grown: 7 male and 7 female. The trial
lasted from one week of age to slaughter time. Live weight
gain (LWG), feed intake (FI), feed conversion
ratio (FCR) were measured as well. At the end
of the experiment, 2 birds (male + female) in
each replicate, totally 18 were selected random-
ly and slaughtered. In order to determine cold
carcass and organ weights, birds were kept at
+4°C for 24 hours. Starter diet contained 23%
crude protein and 3250 kcal/kg ME. Grower and
finisher diets had similar crude protein (22%)
and energy 3185 kcal/kg ME contents. Marble
powder was used as Ca source. According to
groups, total Ca levels were 1.2, 1.4 and 1.6%,
respectively. In order to increase Ca availabili-
ty, vitamin D (2000 IU/kg feed) were added to
each diet. The first group (control) was not sup-
plemented by marble powder.

Diet contents were analyzed according to
Weender Analysing Method (1). Feed conver-
sion values, total live weight gains and feed con-
sumption values were calculated weekly. Crude
ash values were obtained and used to determine
Ca and P contents according to AOAC procedu-
re (2). Statistical analysis was used in randomi-
zed plots design with three replicates and data
were analysed by MSTAT C programme (4),
while means were examined by Duncan�s multi-
ple test (3).

Results and discussion
Weekly and total live weight gain, feed intake and

feed consversion ratio value means and their variance
analysis results are given in tab. 1. There were no sta-
tistically significant differences among groups for
weekly and total live weight gain, feed intake and feed
conversion ratio (p > 0.05). Total live weight gain
values ranged from 1633.31 g to 1703.63 g with the
highest live weight gain obtained in group III, follo-
wed by II and I group. Total feed intake values varied
from 3074.40 g to 3291.72 g. As a result, live weight

skeeW

spuorG

I II III

)g(GWL )g(IF RCF )g(GWL )g(IF RCF )g(GWL )g(IF RCF

1 37.27
608.3±

61.911
884.2±

56.1
721.0±

35.87
028.1±

44.321
023.4±

75.1
230.0±

64.67
731.3±

76.811
268.2±

65.1
480.0±

2 46.071
755.3±

23.692
264.6±

47.1
550.0±

87.481
142.91±

41.713
710.8±

57.1
351.0±

68.361
930.8±

08.462
612.61±

28.1
361.0±

3
71.433
851.7±

70.405
603.71±

15.1
480.0±

04.453
007.31±

78.125
132.51±

74.1
530.0±

41.223
882.9±

91.744
663.9±

84.1
620.0±

4
53.744
947.6±

67.226
333.52±

93.1
470.0±

61.523
906.87±

86.806
355.8±

02.2
596.0±

90.944
738.64±

73.007
733.1±

95.1
751.0±

5
84.682
556.04±

11.977
250.52±

38.2
204.0±

09.394
10.201±

27.218
962.43±

57.1
252.0±

71.143
239.81±

97.348
725.12±

84.2
990.0±

6
49.123
540.32±

99.257
786.71±

63.2
751.0±

21.452
427.93±

50.587
586.11±

52.3
705.0±

19.053
821.22±

09.658
754.44±

54.2
340.0±

latoT
13.3361
858.21±

04.4703
637.95±

88.1
730.0±

98.0961
870.43±

09.8613
807.63±

78.1
530.0±

36.3071
538.33±

27.1923
362.92±

39.1
620.0±

Tab. 1. Weekly and total live weight gain (LWG), feed intake (FI) and feed conversion ratio�s (FCR)
means in control and experimental groups of broilers

sretemaraP
spuorG

I II III

sthgiewssacracmraW 978.16±9931 759.001±0431 897.39±0431

sthgiewssacracdloC 151.06±3831 183.001±8231 450.39±4231

tnecrepgnisserdmraW 732.2±73.47 355.1±84.27 336.0±35.27

tnecrepgnisserddloC 451.2±15.37 155.1±38.17 356.0±96.17

reviL 062.4±30.94 544.2±12.04 614.3±43.64

traeH 1 011.0±10.7 1 872.0±33.7 1 442.0±19.6

drazziglluF 731.3±42.43 945.2±79.53 481.4±96.13

drazzigytpmE 223.1±05.62 892.1±40.92 367.1±94.62

suicirbaFasruB 002.0±689.0 940.0±668.0 990.0±602.1

dnalgyranerdA 810.0±371.0 010.0±081.0 910.0±671.0

hsaedurcaibiT 451.0±224.01 a 801.0±352.11 b 531.0±743.21 c

muiclacaibiT 641.0±597.61 a 990.0±095.71 b 670.0±257.71 b

surohpsohpaibiT 870.0±555.8 a 490.0±361.8 b 880.0±716.6 c

Tab. 2. Means of warm-cold carcass and organ weights (g) and dressing
percentages (%) and tibia ash parameters in control and experimental
groups

Explanation: a, b, c � means in the same line with different supercript letters
are different significantly at p £ 0.01
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gain values were not affected positively or negatively
by addition of Ca up to 1.6% level (p > 0.05). These
results are consistent with those by Scheideler et al.
(10), but higher than the findings of Karamüftüoðlu et
al. (5). The highest feed intake value was obtained in
group III (3291.72 g), followed by group II (3168.90 g)
and control (3074.40 g) respectively. The results ob-
tained from feed consumption are consistent with
those reported by other authors (11, 13). The highest
total feed conversion ratio was obtained in group III
(1.93), followed by group I (1.88) and II (1.87),
respectively. As a result, addition of Ca did not affect
total feed conversion ratio. This result is also consi-
stent with other results (10).

Mean values of warm-cold carcass weights and dres-
sing percentages, liver, heart, full � empty gizzard,
bursa Fabricius and adrenary gland weight and tibia
ash parameters of broilers with their analysis of
variance values are presented in tab. 2. According to
the results of variance analysis, there were no statisti-
cally significant differences among groups for warm-
-cold carcass weights, dressing percentages and organ
weights (liver, heart, full � empty gizzard, bursa
Fabricus and adrenary gland). However, there were
statistically significant differences for tibia bone ash,
calcium and phosphorus contents (p < 0.01). The
highest warm carcass weight was obtained in control
group (1399 g), followed by group II (1340 g) and
group III (1340 g). Considering warm dressing per-
centage, the highest value was in control group
(74.37%), and similar in group III (72.53%) and group
II (72.48%). For cold carcass weight and dressing per-
centages, the highest values were found in control
group (1383 g � 73.51%). Ca levels higher than 1.2%
did not affect significantly cold carcass weight and
dressing percentages.

The highest organ weight was obtained in liver of
control group (49.03 g); heart (7.33 g), full�empty
gizzard (35.97�29.04 g) in group II and bursa Fabri-
cius and adrenary gland (1.206, 0.180 g) in group III.
There were no statistically significant differences in
organ weight. These results are consistent with those
found by other authors (9), but different from the re-
sults obtained at the age of broilers at 3 weeks of age
(10).

The highest tibia bone ash value was obtained in
group III (12.347%), followed by group II (11.253%)
and control group (10.422%). For tibia Ca level, the
highest value was obtained in group III (17.752%),
II and control group, respectively. According to the
results of Duncan test, control group was significantly
different from groups II and III. However, there was
no significant difference between groups II and III. The
highest phosphorus value was obtained in control
group (8.555%), followed by groups II and III. The
results obtained showed that there were important dif-
ferences among groups.

Conclusion
As a result, it can be suggested that additional cal-

cium may be used up to 1.6% in the form of marble
powder in diets without decreasing broiler�s perfor-
mance.
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