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1	 Introduction 
Humic substances are organic compounds found in 
high quantity in peat, lignite and oxihumolite as the 
final degradation product of plant and animal residues 
(Stevenson, 1994; Skokanová and Dercová, 2008). 
At present time, the humic substances are utilized 
in agriculture, in industry, in veterinary and human 
medicine, pharmacology as well as in environmental 
protection (Veselá et al., 2005). The highest quality 
fractions of humic substances are humic acids which 
are used in veterinary medicine for the treatment of 
diarrhea, malnutrition, dyspepsia and acute intoxication 
(EMEA, 1999). The positive effect of humic substances 
on the growth of animals, feed conversion (Kocabağli 
et al., 2002; El-Husseiny et al., 2008; Ozturk et al., 2012; 
Mirnawati and Marlida, 2013), hatchability of hens (Yörük 
et al., 2004; Kucukersan et al., 2005) and the viability of 
animals (Eren et al., 2000; Karaoglu et al., 2004; Esenbuğa 
et al., 2008) were observed in many studies. Because of 
their ability to promote the animal growth they could be 
suitable alternative for antibiotic growth promoters which 
utilization is prohibited in animal nutrition in the EU since 
2006. The reason is creation of bacterial resistance to 
antibiotics. The aim of study was to investigate the effect 
of humic substances on the production parameters, egg 
quality and hatchability of pheasants.

2	 Material and methods 
The experiment was performed with pheasant hens 
in the pheasant’s nursery in Rozhanovce – facility of 
the University of Veterinary Medicine and Pharmacy 
in Košice. There were used 160 pheasants – 20 roosters 
and 140  pheasant hens in the experiment. The time 
of observation of the production parameters lasted 
for 79 days. The laying period lasted for 61 days. The 
control group contained 10 laying flocks of pheasants 
(1 rooster and 7  hens were in one flock) which were 
kept under standard conditions in pheasant nursery 
during the entire laying cycle. Pheasants were fed with 
the complete feed mixture (manufacturer Purina) ad 
libitum with the free access to water. The experimental 
group contained 10 laying flocks of pheasants with the 
equal gender representation as in the control group as 
well. The experimental group was fed with the complete 
feed mixture for laying hens (manufacturer Purina) with 
the addition of 0.5  % natural humic substances in the 
feed mixture. The supplement was added in the form of 
oxihumolite with the content of 68  % humic acids and 
48  % of them were free humic acids. At the beginning 
and in the course of experiment the analyses of the 
feed mixture were performed for the determination 
of nutrient content. The composition of feed mixture 
is declared in Table 1. The health state of laying hens 
and eventual mortality were monitored daily. As far as 
the production parameters is concerned, there were 
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observed the consumption of feed mixture and the 
feed conversion in the laying period. The quantity of 
egg production, their weight and size were observed 
daily. Shape index was calculated according to equation 
SI = W / L × 100 (W – width of egg in mm, L – length of 
egg in mm). The eggs from the week egg-laying from 
the control and experimental groups were placed into 
hatchery and the hatchability was observed. The results 
were statistically evaluated with unpaired t-test using 
Graph Pad Prism5 software.

3	 Results and discussion
The laboratory analysis of feed mixture showed slight 
differences in nutrient content compared to the values 
declared by the manufacturer. Following the recalculation 
to absolute dry matter, the content of crude protein 
was lower by 3.8  %, fat by 19.6  %, ash by 11.41  % and 
metabolizable energy by 7.04 %. On the other hand, the 
content of crude fibre was higher by 29 % and nitrogen 
free extract by 3.52  %. Subsequently, lower content of 
calcium and sodium in comparison to declared values 
resulted from lower ash content. The valid content of 
nutrients in the feed mixture is presented in the Table 1. 

In the time of laying period the mortality of two pheasant 
hens (mortality 2.8 %) was observed in the control group. 
The mortality (5.8 %) of 4 pheasant hens was observed in 
the experimental group during the same period. The daily 
feed consumption per one hen was 62.9 g in the control 
group. However, the daily feed consumption per one hen 
was by 7.0 g higher in the experimental group. Yörük et 
al. (2004) observed the administration of humates and 
probiotics in hens in the later laying period. He stated that 

the administration of humates did not have any effect on 
the mortality of hens at the concentrations 0.1 or 0.2 % 
in the feed mixture. They registered the improvement 
of parameters of feed conversion and the increase of 
production compared to the control group with not 
any differences in the egg quality. Hayirly et al. (2005) 
observed the effects of humates in the process of stress 
elimination of laying hens in cages with higher stocking 
density and demonstrated the positive effect of the 
application of humic substances in concentration 0.3 % 
in feed. Lower feed consumption was registered while 
maintaining production, egg quality and some metabolic 
parameters. The total amounts of laid eggs were 2730 in 
the control and 2381 in the experimental groups, whereas 
the average egg production per hen were 39.8 in the 
control and 38.95 eggs in the experimental group. The 
egg production was higher in the experimental group in 
the first three weeks of experiment, this parameters was 
balanced in weeks 4 to 6, whereas it was at the same level 
in the control group. More pronounced decrease of egg 
laying was observed in the experimental group in the 
interval of week 7 to 9 which nonsignificantly decreased 
the egg production in experimental group in the whole 
laying period in comparison to control group. The only 
significant difference at the level P <0.05 was observed in 
the week 8 (Figure 1).

The feed consumptions per one produced egg were 
125.1  g in the control and 142.3  g in the experimental 
group. The feed conversion calculated in kilograms 
per  1  kg produced eggs were 3.47, resp. 3.74. Worse 
results of the observed parameters in the experimental 
group could be caused by higher concentration of 

Table 1	 Composition of feed mixture for the pheasant hens – 19 (PURINA) and the content of nutrients in absolute dry 
mater

Component % Dry mater g kg-1 1000

Maize 47 CP g kg-1 196.1

Soybean meal (GMO) 18 Fat g kg-1 51.9

Wheat 8 Crude fibre g kg-1 54.3

Sunflower meal 6 Neutral detergent fibre g kg-1 157.4

Calcium carbonate 5.5 Acid detergent fibre g kg-1 77.7

Dark distillers´ draff 5 Ash g kg-1 96.3

Rapeseed meal 3 Nitrogen free extract g kg-1 601.4

Wheat feed 2.3 Metabolizable energy MJ kg-1 12.26

Pork lard 2.3 Ca g kg-1 19.68

Monocalcium phosphate 0.6 P g kg-1 8.25

Sodium chloride 0.26 Na g kg-1 1

Natuphos 5000G enzyme 3-phyt 750 FTU Zn mg kg-1 174.73

Premix feed additives 2.04 Mn mg kg-1 130.02
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humic substances in the feed mixture, whereas the 
basic information for dosage was the recommendation 
for the fattening of chickens from the manufacturer of 
oxihumolite. The humic substances were administered at 
a level of 30–90 mg per kg feed (Ozturk et al., 2009) or 
2–6 mg per kg body weight in the case of administration 
into water (Arafat et al., 2015) in a number of works dealing 
with the observation of the effect of humic substances on 
the laying hens at the time of laying peak and post-peak 
as well as on the production parameters and the egg 
quality. The mentioned authors confirmed favourable 
effect of humic substances at these concentrations in 
several observed parameters (feed conversion, egg size, 
shell strength, etc.). Kucukersan et al. (2005) observed 
nonsignificant differences of egg quality between control 
and experimental groups. They confirmed that the 

dietary supplementation of humic acids at doses 30 and 
60 g t-1 of feed can be used to improve egg production, 
egg weight and feed efficiency. 

The average weight and the size ratios of eggs in our 
experiments are demonstrated in Table 2. The weight 
of eggs from the experimental group was lower by 
1.15 grams compared to eggs from hens from the control 
group. At the equal width of eggs in the both groups, the 
eggs in the control group were longer by 1.4 mm. 

There were observed higher weights of eggs, greater 
thickness of the shell, higher percentage of weight 
of shells and higher percentage of hatchability in the 
experiments with quails after dietary intake of humic 
substances at the level 10 and 20 ml kg-1 feed since day 
1 till the end of laying period (Abdel-Mageed, 2012). 
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Figure 1	 Eggs production in the time of reporting period
* P <0.05

Figure 2	 Pheasant hatchability in the particular weeks and in the whole period
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The humic substances were added into compound feed 
at the level 50  g  kg-1 in our experiment and thereafter 
2,412 eggs from the control and 2,261 eggs from the 
experimental groups were used for hatching. There were 
hatched 1,759 in the control and 1,886 pheasant chicks 
in the experimental group which corresponded to the 
hatching rate of 72.9 % and 83.4 %, respectively.

4	 Conclusions 
The effects of humic substances on the production 
and quality of eggs are evaluated favourably by several 
authors. We did not confirm a positive effect of intake of 
humic substances in feed mixture in the concentration 
0.5 % on feed consumption, feed conversion per kilogram 
of produced eggs and the quantity of produced eggs and 
their weight in our experiment with the pheasant laying 
hens. The application of humic substances has a positive, 
statistically nonsignificant effect on the hatchability. The 
hatchability of the pheasant laying hens was by 10.3 % 
higher after intake of humic substances in comparison to 
hens fed with the conventional feed mixture.
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