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Abstract 
Ecological aviculture is in full ascent worldwide and at national level as well. We carried out an experiment on the 
quantification, by bioproductive indices (body weight, total forage intake, conversion index and microelement 
intake), of the effect exerted by mineral supplementation of the feed for heavy-breed chicken bred in the bio system. 
Consequently, we observed that the introduction of a mineral premix (PM3) into the concentrated feed mixture up to 
poultry requirements (according to NRC 1994) led to the achievement of superior bioproductive indices (body 
weight 1648.0±59.8 g), statistically assured compared with the experimental variant in which we did not use this 
supplement (body weight 1379.4±58.5 g) and statistically insignificant compared with the variant supplemented with 
doses reduced with about 50% for Fe, Mn, Zn and Cu (body weight 1575.2±51.8 g). The researches performed show 
the necessity of supplementing feed with microelements, in order to achieve superior productive indices, even in the 
biological system of heavy-breed poultry breeding. 
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1. Introduction 
 
In the biological breeding of heavy-breed chicken, 
too, the nutritionist’s intervention is necessary in 
order to balance food in terms of its components. 
From this general point of view, this work is 
related to the setting of the mineral level of food 
supplementation, by quantifying some 
bioproductive indices (food ingestion, weight 
gain, conversion index (CI), mineral intake), with 
inorganic salts authorized by the EU legislation [1, 
2, 3, 4, 5, 6]. 
The bibliographic information regarding the 
macro- and microelement supplementation levels 
in poultry feed and implicitly in young poultry are 
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still controversial; the mineral content of the 
forage representing the base of the concentrated 
mixtures is usually ignored [7, 8, 9, 10]. 
The previous researches of this team proved that 
the common concentrated mixtures used in the 
food for heavy-breed chickens, bred under bio 
systems, may meet about 50-90% of their mineral 
requirements; this aspect represents the 
background of the setting of microelement 
supplementation levels in three experimental 
variants. The data achieved in this experiment will 
be applied in the designing of some mineral 
premix structures specific to the bio-breeding 
system of our country [11, 12, 13, 14, 15]. 
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2. Materials and methods 
 
Our in order to quantify the effect exerted by 
mineral supplementation of the food for heavy-
breed poultry, we performed an experiment on 
150 chickens, in a biological poultry farm.  
The chickens were distributed in three 
experimental variants, fed during the first growth 
stage (1 day – 6 weeks) with AC1, providing 
19.8% crude protein and 3003 kcal EM/kg AC, 
and during 7 and 12 weeks with AC2, providing 
16.03% CP and 2981 kcal EM [16]. 
In AC structure, we introduced three mineral 
premix types, according to the three experimental 
variants, as follows: 
- PM1 (mineral premix 1) comprises only 
authorized ecologic sources of macroelements, 
supplying 1.08% for calcium, 0.62% for 
phosphorus and 0.3% for salt (according to the 

scheme presented in table 1), offered to the 
experimental variant 1 (V1); 
- PM2 (mineral premix 2), prepared with ecologic 
mineral sources, including the same macroelement 
levels like in the other variants, but with doses 
reduced with about 50% for Fe, Mn, Zn and Cu 
compared with PM3, offered to the experimental 
variant 3 (V3); 
- PM3 (mineral premix 3), consisted of the same 
ecologic mineral components, supplying the 
following food supplementation levels: 1.08% Ca, 
0.62% P, 0.3% salt and microelements, expressed 
in mg/kg AC: 20.08 Fe, 21.18 Mn, 15.32 Zn, 3.19 
Cu, and in addition 0.23 Co, 0.17 I and 0.10 Se, 
like in PM2. This mineral premix is incorporated 
in the AC structure for poultry from the 
experimental variant 3 (V3). 
 

 
Table 1. The general scheme for organizing the experiment 

Specification V1 V2 V3 

pe
ri

od
 one day-6 

weeks 
AC1 AC1 AC1 

7-12 weeks AC2 AC2 AC2 

pe
ri

od
 

one day-12 
weeks 

mineral premix PM1 
 

mineral premix+microelements 
(50%) 
PM2 

mineral premix+microelements 
(100%) 

PM3 
Ca -0,91%; P -0,20%; salt 0,3% 

 
 
 

Ca -0,91%; P -0,20%; salt 0,3% 
(mg/kg)  Fe -10,04; Mn -10,59; 

Zn -8,06; Cu -1,59;  
Co -0,23; I -0,17; Se 0,10. 

Ca -0,91%; P -0,20%; salt 0,3% 
(mg/kg)  Fe -20,08; Mn -21,18; 

Zn -15,32; Cu -3,19;  
Co -0,23; I -0,17; Se 0,10. 

Indicators 
established 

- total forage intake 
- evolution of body weight 
- conversion index 
- microelement intake 

*AC1; AC2 –has the some nutritive characteristics, with exception for microelements of all the three experimental groups. 
 
 

In the experimental scheme presented in table 1, 
we may observe that the same levels of Co (0.23 
mg/kg AC), I (0.17 mg/kg AC) and Se (0.10 
mg/kg AC) have been maintained in both variants 
with micromineral supplementation (V2, 
respectively V3). 
During the 12 weeks, we supervised the body 
weight evolution, per experimental variants, the 
AC intake; relying on these two bioproductive 
indices, we calculated the conversion index (CI). 
The primary data recorded were statistically 
processed with the software Excel. To test the 
significance of differences, we used the ANOVA 
test with the help of information software, SPSS 
17.0. 

3. Results and discussion 
 
Successive to the mineral supplementation of the 
food for heavy-breed chickens, bred under 
biological conditions, we achieved the following 
results: 
- concentrated mixture intake: it was 
determined by weighings, twice a month; the 
processing of the primary data has not led to 
statistically assured differences of ingestion, so 
that table 2 presents the intake cumulated per 
growth periods (kg)/chicken and the mean daily 
intake cumulated/chicken (g). 
Percentage data processing reveals that the 
mineral premix comprising small doses of Fe, Mn, 
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Zn, Cu, in V2, determines an increase in the mean 
daily AC intake with 2 - 14%, this trend being 
available in V3, as well, with an about 13%-fold 
bigger intake. 
The mean daily intake (mdi) for the entire 
experimental period was bigger in V3 (66.06 

g/chicken/day), with about 13p%, compared with 
the variant without supplementation of 
microelements (V1) (58.46 g/chicken/day). 
 
 

 
Table 2. Statistical indices of the main bioproductive indicators, in heavy-breed young poultry, 

 bred under ecologic systems 

Specification 
Body weight (g) Total forage intake (g) 

IC 
 CV% total 

mdi 
g % 

14 days 
V1 225.25±8.25a 11.58 448.88 32.06 100 1.99 
V2 259.7±11.7b 14.28 458.74 32.76 102.2 1.77 
V3 260.50±9.76b 11.85 507.23 36.23 113 1.95 

28 days 
V1 513.8±23.4a 14.37 1099.88 39.28 100 2.14 
V2 579.6±33.1c 18.08 1256 44.85 114.2 2.17 
V3 595.7±34.5c 18.30 1242.86 44.38 113 2.09 

42 days 
V1 754.4±30.2a 17.90 1916.25 45.62 100 2.54 
V2 878.6±27.4c 13.95 2120.2 50.48 110.6 2.41 
V3 890.2±32.2c 16.20 2165.36 51.55 113 2.43 

56 days 
V1 984.0±37.1a 16.88 2848.13 50.85 100 2.89 
V2 1114.8±37.5b 15.05 2980 53.21 104.6 2.67 
V3 1140.5±45.8b 17.95 3218.39 57.99 114 2.82 

70 days 
V1 1164.5±47.3a 18.16 3847.5 54.96 100 3.30 
V2 1335.8±49.2b 16.48 4050.8 57.86 105.3 3.03 
V3 1410±50.2b 15.90 4347.68 62.10 113 3.08 

84 days 
V1 1379.4±58.5a 18.96 4911 58.46 100 3.56 
V2 1575.2±51.8b 14.69 5430.5 64.64 110.6 3.45 
V3 1648.0±59.8b 16.24 5549.43 66.06 113 3.37 

a,b -p<0.05;  a,c -p<0.01,  

 
 
- body weight evolution, established from 
eclosion to 84 days old, by individual weighings 
performed twice a month. Relying on the 
individual values, we calculated the mean and the 
dispersion indices for each period, presented in 
table 1. 
According to the data in table 1, we may conclude 
that the differentiation of weight values between 
variants becomes obvious beginning with the 
second week of life. From this viewpoint, we 
recorded significant differences between the 
variants V1 and V2, respectively between V1 and 
V3 at each weighing, at a significance threshold of 

p<0.05, respectively p<0.01. Between the variants 
V2 and V3, we recorded statistically insignificant 
differences (p>0.05). 
All the experimental variants recorded a mean 
coefficient of variability, comprised between 
11.58% and 18.96 %. 
We analyzed statistically (Anova: Two-Factor 
Without Replication) the body weight evolution 
along time in all the three experimental variants 
studied (table 3). 
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Table 3. Anova: Two-Factor Without Replication 

ANOVA     V1-V2 
Source of Variation SS df MS F P-value F crit 

Rows 3349002 6 558167 214.5269 9.92E-07 4.283866 
Columns 37252.11 1 37252.11 14.31754 0.009 5.987378 
Error 15611.1 6 2601.85    

ANOVA     V1-V3 
Rows 3532264 6 588710.7 114.7257 6.37E-06 4.283866 
Columns 60987.96 1 60987.96 11.8851 0.014 5.987378 
Error 30788.78 6 5131.464    

ANOVA      V2-V3 
Rows 4014252 6 669042.1 1311.678 4.42E-09 4.283866 
Columns 2910.533 1 2910.533 5.70619 0.054 5.987378 
Error 3060.395 6 510.0658    
*p<0.05; ** p<0.05 

 

 
The analysis of the data presented in table 3 leads 
to the conclusion that the body weight in the 
experimental variants V2 and V3 has recorded a 
statistically significant increase (p<0.01, 
respectively p<0.05) compared with the chickens 
in the variant V1, fed on AC without 
supplementation of microelements. 

- the conversion index, with two-week evolution, 
is presented in table 1 and graphically presented, 
successive to the modeling with the help of the 
second degree polynomial regression, in figure 1. 

 

 

Days

C
I

847056422814

3,5

3,0

2,5

2,0

1,5

0

0,5

1

0.5 = 1.556 + 0.01776 V + 0.000053 V 2̂

0 = 1.667 + 0,01857 V + 0.000054 V^2

1 = 1.649 + 0.01751 V + 0.000039 V 2̂

R^2=99.4

R 2̂=99.1

R 2̂=99.1

 
Figure 1. Graphic representation of the conversion index (CI),  

for mathematical adjustment with the help of the second degree polynomial regression 
 
 

 
The graphic conversion index representation 
shows that V1 has had the biggest intake index 
along the entire experimental period, and the 
variants supplemented in microminerals have had 
a better CI, but with a similar value. 

However, the CI expression at the end of the 
experimental period levels the differences between 
variants; finally, this index ranges between 3.56 in 
V1 and 3.45 in V2, respectively 23.37 in V3. 
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Table 4. Microelement ingestion mg/kg live weight in the experimental variants 

Specification 
V1 V2 V3 

mg % mg % mg % 
Fe 221.00 100 248.56 112.47 278.02 125.80 
Mn 75.43 100 109.53 145.20 142.64 189.10 
Zn 121.22 100 145.14 119.73 166.20 137.10 
Cu 30.47 100 33.30 109.28 39.56 129.83 
Co 0.53 100 1.31 247.17 1.28 241.50 
I 0.44 100 1.01 229.5 0.98 222.72 

Se 1.19 100 1.49 125.52 1.46 123.72 
 

 
- the total microelement ingestion (mg)/kg live 
weight (table 4) increases obviously with the 
introduction of mineral premixes with 
microelement supplementation. So, in the 
chickens from V2 with small doses of 
supplementation, the microelement ingestion 
increases from 92.8% in the case of copper to 
147.17% in cobalt; in V3, also compared with V1, 
the increase of microelement ingestion begins at 
23.72% in Se and attains 141.5% in Co. These 
microelements consumption suggests the necessity 
of carrying out of some studies of mineral balance, 
so it can be establish more exactly the levels of its 
supplementation on the chickens organic system 
for meat. 
 
4. Conclusions 
 
The micromineral supplementation of the food for 
heavy-breed meat chickens, farmed under biologic 
conditions, let us draw the following conclusions: 
- the mineral premix (PM2), with doses reduced to 
50% of Fe, Mn, Zn and Cu, increases the mean 
daily intake with about 10%, and the premix PM3, 
considered to comprise entire microelement doses, 
increases the mean daily intake with 13%, 
compared with the control variant (V1), with 
supplementation of macroelements only (PM1). 
- at the end of the experimental period, the mean 
weight of the chickens in V3 was bigger with 
19.5%, a statistically assured difference compared 
with V1; the mean weight of the chickens in V2 
was bigger with 14.19% compared with the same 
reference variant (V1), proving the influence 
exerted by food mineral supplementation on this 
bioproductive index. 
- the relevance of these results depends on the 
statistical significance level and on the group size 
as well. 
The statistically significant result achieved 
successive to the comparing between the variants 

V1 and V2, respectively V1 and V3, in the case of a 
small group, make us conclude that the result 
presents certain importance, meaning that there 
are significant differences between the variants 
mentioned. 
- an experimental period of 84 days in the heavy-
breed meat chickens levels the values of the 
conversion index concentrated mixture/kg live 
weight, with a percentage variability of 3-5p%. 
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