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SUMMARY

Information concerning food supplemental with mineral traces of poultry 

raised in an organic environment, are from abroad Romania, and are restricted 

mostly to the use of some mixt formula that include also, the mineral trace 

within. In these circumstances, we proposed ourselves to bring forward a design 

and estimate three patterns of 3% mineral mixture, so we can meet the mineral 

requirements in Ca, P, Na, Cl, Fe, Mn, Zn, Cu, Co, I, Se of meat chickens with a 

slow development, reared on organic farms. During the experiment there were 

used 150 meat chickens (Ross 308 hybrid), set in three groups (V1, V2, V3). V1 

mixture with macroelements source only, V2 mixture with the same 

macroelements and microelements sources on low levels, V3 mixture with the 

same macroelements and microelements at the requirements level. On the first 

six weeks, chickens were fed with a mix feed of 3003 kcal ME and 19.8% CP, 

and on the last six weeks were fed a 2981 kcal ME and 16.03% CP, 

respectively. The body weight progress to chickens from experimental groups, 

show that chickens from group V1 registered 3750.0±98.7 g, the ones from V2 

had 3945.5±91.6 g, a higher rate with 5.21% versus V1 group, and the V3 group 

has had 4144.5±109.0 g higher that V1 with 10.52%. Differences were 

significant (p<0.05) between V1 and V3. The conversion index to the chickens 

from experimental groups place the chickens from V1 on the first place with 

2.81 kg fodder mixture/live kg, on the second place the V3 group with 2.82 kg 

FM/live kg and V2 group on the last place with 2.87 kg FM/live kg. The 

microelements intake mg/live kg, emphasize the fact that the quantity of Fe 

intake / live kg was about 188.35mg for V1 group, with 15.45% higher to V2 

and with 28.73% for V3. The Mn intake/live kg, was of 65.17 mg for V1 group, 

with 48.81% higher for V2 and with 92.59% in case of V3, the intake of Zn/live 

kg, was of 103.54 to the V1 group, with 22.94% higher for V2 and 40.22% for 

V3, respectively. Cu/live kg intake was of 26.12 mg for V1, with 11.39% higher 

for V2, and 32.56% for V3, respectively. The Co/live kg intake was of 0.46 mg 

for V1, with 151.44% higher for V2 group, and with 144.14% for V3. The 

intake per live kg was of 0.38 mg to V1, by 108.6% higher in V2, and 129.39% 

to V3, respectively. The intake of Se/live kg was of 1.01 mg for V1, with 

29.35% in case of V2, and 25.71% for V3.
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INTRODUCTION

Organic farming is a minor, but growing part of Romanian agricultural 

production (Alexe P., et al., 2008; Bellof, E, Schmidt E. 2005; Damme, K. 

2005; Drinceanu D., et al, 2009). EU market can provide the marketing of 

important quantities of organic foodstuff that have as source poultry (Man C., 

2007; Man C. et al. 2005). Information concerning food supplemental with 

mineral traces of poultry raised in an organic environment, are from abroad 

(Leeson, S., 2003; Merian, E., et al 2004; Underwood, E., J., Suttle, N., F. 1999; 

NRC, 1994), and are restricted mostly to the use of some mixed formula that 

include also, the mineral trace within (Drinceanu, D., 1994; Man C. et al, 2005; 

MATERIAL AND METHODS

The experiment, for the quantification of feed mineral supplement result on 

the food made for meat chickens, was carried out on an organic poultry farm 

(Regulation (CE) no. 889/2008).

The meat chickens taken on the experiment were fed with the same fodder 

mixture (FM), on the first raising stage (from day 0 to 6 weeks), and it provided 

19.8% CP and 3003 kcal ME/kg FM, and there was added according to the 

version of each group, about 3% of a certain type of mineral premix. During the 

period from 6 to 12 weeks, the chickens were fed a FM with a 16.03% of CP 

and 2981 kcal ME where there was added mineral premix.

From the total of 150 meat chickens, Ross 308 hybrid, there were created 

three experimental groups of 50 chickens each.

The first group it was fed with a FM, mixed with the mineral premix 1 (MP 

1). MP1 contains only authorized organic macroelements sources at the 

following levels: 1.08% calcium, 0.62% phosphorus and 0.3% salt, as it is show 

in the table 1.

The second group V2, received a FM mixed with the mineral premix 2 

(PM2), that was the same as the others versions but had a diminished dose of 

Fe, Mn, Zn and Cu with approximately 50% versus group V3.

V3 chickens were fed a MF that had the mineral premix 3 (MP3), 

composed of the same organic mineral elements that provide the following 

supplemental feed levels: 1.08% Ca, 0.62% P, 0.3% salt and microelements 

expressed in mg/kg FM: 20.08 Fe, 21.18 Mn, 15.32 Zn, 3.19 Cu to which are 

added 0.23 Co, 0.17 I and 0.10 Se as on V2 group.

As it can be observed from table 1 data, there were maintained the same 

levels of Co (0.23 mg/kg FM), for I (0.17 mg/kg FM) and for Se (0.10 mg/kg 

FM), for both version of micromineral supplement.
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Table 1. Supplement levels and macro and microelements provided to the three 

experimental versions

Supplemented by 

premix

The total provided by FM

V1 V2 V3

Macro and

microelements

V1 V2 V3

<6 s >6 s <6 s >6 s <6 s >6 s

Ca (%) 0.91 0.91 0.91 1.08 1.06 1.08 1.06 1.08 1.06

P (%) 0.20 0.20 0.20 0.62 0.58 0.62 0.58 0.62 0.58

Salt (%) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Fe (mg/kg AC) - 10.04 20.08 68.40 58 78.44 68.04 88.48 78.78

Mn (mg/kg AC) - 10.59 21.18 20.90 21.36 31.49 31.95 42.08 42.54

Zn (mg/kg AC) - 8.06 15.32 36.88 32.22 44.94 40.28 52.20 47.54

Cu (mg/kg AC) - 1.59 3.19 9.04 8.25 10.63 9.04 12.23 11.44

Co (mg/kg AC) - 0.23 0.23 0.15 0.15 0.38 0.38 0.38 0.38

I (mg/kg AC) - 0.17 0.17 0.13 0.12 0.30 0.29 0.30 0.29

Se (mg/kg AC) - 0.10 0.10 0.37 0.31 0.47 0.41 0.47 0.41

The bio-productivity performances of the meat chickens that have had a 

feed mixed with various mineral organic microelements were estimated on the 

following indexes:

- the intake of fodder mixture

- the development of body weight

- fodder conversion index

- the total of microelements intake (mg/kg live weight)

The primary registered data were statistically analyzed using Excel 

program, and for the significance of differences testing it was used Mann-

Whitney method, with the help of an informational soft MINITAB 14.

RESULTS AND DISCUSSION

By adding minerals on the feed for meat chickens, raised on organic farms, 

on the conditions previously indicated, there were obtained the following 

results: 

The intake of fodder mixture was weekly determined, but from the analyze 

of the primary data did not emerged intake differences, statistically provided, 

thereby on the table 2 are exhibit total consumption data (kg)/period/chicken, 

and re-calculated the mean daily intake/chicken (g).

Data percentage processing shows up that mineral premixes that were given 

to the chickens with reduced doses of Mn, Zn, Cu, to the V2 group, establishes 

a growth of FM intake with 7.39%, this trend being maintained also to the 

group V3, with a bigger intake of 10.71%, for the chickens fed with FM mixed 

with mineral premix 3.
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Table 2. Nutritious and bioproductive indexes to the chickens from the three 

experimental groups (n=20)

Specification V1 V2 V3

FM intake/period/chicken (kg) 10.55 11.33 11.68

Daily mean intake/chicken (g) 125.60 134.88 139.05

Percentage differences 100 107.39 110.71

Body weight at 84 days (g)( xSx ± ) 3750.0 ± 

98.7

3945.5 ± 

91.6

4144.5 ± 

109

CV % 12.82 10.38 11.77

V2
ns - ns

Mann Whitney test

V3 * ns -

Percentage differences 100 105.21 110.52

Total gain/period/chicken (g) 3710.6 3906.3 4105.5

Daily mean weight/period/chicken (g) 44.17 46.50 48.88

Percentage differences 100 105.28 110.66

Daily intake ration (FM kg/body weight kg) 2.81 2.87 2.82

Percentage differences 100 102.14 100.36

ns –p>0.05, * -p<0.05

Body weight progress gained from hatching to 84 days, was achieved by 

individual weighing at every two weeks, and the results are exhibit in figure 1.
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Fig. 1. Meat chicken body weight progress

According to the graphic and to the data from table 2 it can be establish that 

values differentiation between versions become distinct starting with the fourth 

week of life, so as at the end, the mean weight of the chickens from group V3, 

4144.5 ± 109 g, to be with 10.52 higher and providing a statistical difference 

(p<0.05), versus V1 group. Body weight of the chickens from group V2 (of 

3945.5 g ± 91.6), is 5.21% higher than chickens from group V1, all 

experimental versions registered a mean variability coefficient between 10.38% 
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(V2) and 12.82% (V1). As it was expected the values of the gain differences are 

close to the ones recorded in the case of the body weight index.

Conversion index, with a two weeks development progress, is exhibited in 

figure 2 and final data are show in the table 2.
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Y1 = 0.9120 + 0.03348 X1 - 0.000128 X1^2

Y2 = 1.033 + 0.02564 X2 - 0.000045 X2^2

Y3 = 1.072 + 0.02126 X3 - 0.000002 X3^2

R^2 = 99.8% (p=0.000), r= 0.991 (p=0.000)

R^2 = 99.0% (p=0.000), r= 0.994 (p=0.000)

R^2 = 99.6% (p=0.000), r= 0.998 (p=0.000)

Conversion index

IC

Day
V1

–•–

V2

-- --

V3

14 1.37 1.39 1.39

28 1.72 1.73 1.65

42 2.11 1.95 1.91

56 2.37 2.42 2.30

70 2.66 2.58 2.58

84 2.81 2.87 2.82

Fig. 2. Graphical presentation of the conversion index (CI), for mathematical adjustment 

with the help of second degree polynomial regression.

Table 3. Total microelements (mg) intake/live weight kg to the chickens  from the three 

experimental versions

V1 V2 V3

Specification

mg % mg % mg %

Fe 188.35 100 217.45 115.45 242.48 128.73

Mn 65.17 100 96.98 148.81 125.50 192.59

Zn
103.54 100 127.29 122.94 145.19 140.22

Cu 26.12 100 29.09 111.39 34.62 132.56

Co 0.46 100 1.16 251.44 1.13 244.14

I 0.38 100 0.79 208.60 0.87 229.39

Se 1.01 100 1.31 129.35 1.27 125.71

From graphical presentation of the conversion index results that group V3 

had the best consumption index along the experimental period, followed by V2 

and V1 groups.

Though, the expression of I.C. during the experimental period equalizes the 

differences between the three versions, having an oscillatory result between 

groups: 2.81 to group V1, 2.87 to group V2 and 2.82 to the group V3, 

respectively.

The total consumption of microelements (mg)/kg of live weight (table 3), 

grows on the same time with the intromission of the mineral premixes for 

supplementing the microelements. Such example as the chickens from group V2 
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with diminished supplement doses, the consumption of microelements/kg live 

weight grows from 11.39 % in the case of the Cu, to 151.44 % for Co; as for 

chickens from V3, also by comparison with the control version of 

microelements growth intake is of 25.71 % for Se, to 144.14 % for 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.

CONCLUSIONS

Feed supplement with microminerals for meat chicken raised on organic 

system allowed the statement of the following conclusions:

- mineral premix 2 (MP2) with 50% diminished doses of Fe, Mn, Zn and 

Cu increases feed intake with 7.39 %, and MP3, that was considered of having 

normal doses of microelements increases the consumption of fodder mixture 

with 10.71%, comparative with the control versions (V1), to which where 

supplement only macroelements (MP1).

- at the end of the experimental period, the mean weight of the chickens 

from group V3 is higher with 10.52 %, at a difference, statistically provided in 

comparison with chickens from V1, and at chickens from V2 is higher of about 

5.21% versus chickens from the same reference version (V1), thing that prove 

the influence that feed mineral supplement has on this bioproductiv index.

- An experimental period of 84 days on meat chickens equalizes the 

values of the fodder mixture/kg live weight conversion index, percentage 

variability being of 2.14 %;

- The microelements mg/kg live weight intakes grow with 11.39% for Cu 

and with about 151.44 % for Co, to V2 and with 25.71% for Se to 144.14 % for 

Co for V3, values that enforce mineral balance studies.
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