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Summary, An excessive supply of ammonia to atmosphere constilutcs one of the causcs of an-
thropogenic cutrophication. Assessments of the emission of this gas are very diversified, and the
greatest discrepancies refer (o the emission of NH, from animal production. These discrepancies
made us trace the general amount of nitrogen in poultry brood depending on two parameters hav-
ing a decisive influence on the dynamics of quantitative changes of this chemical element - time
and temperature. In general, nitrogen content decreasc during incubation, and the higher the tem-
perature, the greater the intensity of the decrease. However, it turmed out that it is the first three
days of incubation, during which nitrogen loss in the brood is from 30 to 42%, which decides
about the amount ol nitrogen loss without regard for temperature value. In the next 11 davs nitro-
gen loss is considerably smaller. Losses, depending on the temperature, reach the level from 53
to 59%.
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INTRODUCTION

According to Radwan [2003], bio-diversity constitutes the measure indicating diver-
sification both within species and ecosyslems as well as between them, Biological diver-
sity is composed of, in ccological approach, the variety and changeabilily of organisms.
This is formed on four basic levels: genctic, specics, ecosystem-habitation and scenic,
Learning the dependence between species diversity and ils higher levels, i.e. ecosystem
and scenic diversity, as well as factors influencing the shaping of species diversily, con-
stilutes one of the most significant ecological problems. Poland is a couniry in which
both species diversity as well as habitation-ecosystem diversity arc very rich, According
to the above author, of particular value arc specific, unmet in Burope, land, peat and
water ecosystems. That is why the preservation of these ccosystems in their unchanged
slate is important,

The direct cause of the worsening of the state of ecosystems is an excessive influx of
biogenes (riggering off the growing eulrophication of environments. This causes chan ges
in the number, structure and specics composition. Slow eutrophication, taking place for
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natural reasons, contributing to ecological succession, does not constitute a problem for
changes in ecosyslems. What constitutes a problem is eutrophicalion following human
actions, which is caused by enriching ecosystems in nutrients, in particular, nitrogen and
phosphorus as well as organic matter [Tusseau-Vuillemin 2001].

One of the causes of anthropogenic cutrophication is an excessive supply of ammo-
nia to atmosphere. In Poland in 1994 it was estimated to constitute 326000 tons of N
[Sapek 1996]. The world emission of this gas is estimated to be between 435 and 75 mil-
lion tons annually [Pacyna and Graedel 1995, Rodhe 1995]. However, the estimate of
this emission is highly diversified. The greatest discrepancies refer Lo the emission of
ammonia from agricultural production, in particular animal production. Discrepancies in
cslimates of the emission of ammonia from farm unimal rearing arve the result of the
choice of emission scalers assumed for the European Union counlries. These made us
trace changes of the general amount of nitrogen in pouliry brood when kept in varicd
temperature, that is two parameters of paramount imporlance for the dynamics of quan-
titative changes of this chemical element in the material under scrutiny. The third essen-
tial parameter which decides about the dynamics of biological changes is the dampness
of the material in which they take place. The influence of this parameter on the kinclics
of changes has not been determined, maintaining in the experimental arrangemcnis con-
stant dampness of the material on which experiments were conducted.

The aim set forth was fulfilled by conducting experiments according to the research-
ers” own experimental model.

MATERIAL AND METHODS

The material on which the experiments were conducted was fresh poultry brood
coming from pouliry kept in the cage system. Portions of ca. 300 grams of fresh brood
were placed in plastic containers in which it constiluted a layer of ca. 5 centimetres in
thickness. The containers with the brood were placed in plastic airtight boxes. In this way
the researchers formed samplers enabling them to trace changes in nitrogen content under
the influence of time and temperature in which the brood was kept. The samplers were
placed in thermostals al temperatures of 15°C, 25°C and 35°C. Bach day of the incuba-
tion conducted for 14 days a piece of ca. 4 grams of brood was taken off the samplers,
which was dried at a temperaturc of 105°C until stable weight. Next, nitrogen content
was marked in samples prepared in this way by means of the Kiejdahl method.

RESULTS AND DISCUSSION

Percentage general nitrogen content in the dry mass of brood incubated for 14 days
at temperatures of 15°C, 25°C and 35°C is shown in Fig. 1.

5.5% of nitrogen was found in the dry mass of fresh brood. However, its amount
rapidly decreased during incubation. As early as after 3 days ol incubation its content fell
to 3.75% in samples incubaled at 15°C. Somewhat larger decreases were observed in
samples incubated at temperatures of 25°C and 35°C. These samples contained 3.25% of
nitrogen. Aller 7-day incubation, general nitrogen content, in samples incubated at tem-
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I'ig. 1. Proportional nitrogen content in dry matter of brood incubated in temperalures (15, 25 and 35°C)
Rys. 1. Zawartos¢ procentowa uzotu ogolnego w suchej masie pomiotu inkubowanego przez 14 déb
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Fig. 2. Proportional content of nitrogen remaining in brood during incubation in divergent tem-

peratures (15, 25 and 35°C)

Rys. 2. Zawartos¢ azotu pozostajacego w pomiocie w czasie inkubacji w zréznicowane] lempera-

turze (15, 251 35°C)
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peratures of 15°C, 25°C and 35°C, was 2.75, 2.25 and 2.80%, respectively, whereas after
14-day incubation, nitrogen content, in samples incubated at a temperature of 15°C was
2.60% and al temperatures of 25°C and 35°C it was 2.25%.

Percentage changes of the nitrogen left in the brood are shown in Fig. 2. The values
received are somewhat shocking since as early as after 3-day incubation there was 72%
of nitrogen left in samples incubated at a temperature of 15°C, and in samples incubated
at temperatures of 25°C and 35°C there was only 57% of nitrogen left. On the other hand,
after 7-day incubation these values were at 50, and 47 and 53%. After 14-day incubalion
47% of nilrogen was found in samples incubated at [5°C, and there was only 42% left in
samples incubated al temperatures 25°C and 35°C. Percentage nitrogen loss is shown in
Tig. 3.
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Fig. 3. Proportional nitrogen losses from brood incubated in divergent temperatures (13, 25
and 35°C) during 14 days
Rys. 3. Siraty azolu (w procentach) » pomiotu inkubowancgo w zréznicowanej temperaturze
(15,25135°C) przez 14 dob

The graphs show thal no matler what the temperature was, the first three days of in-
cubation were decisive for the volume of nitrogen loss. It is at this time that 30-42%
niirogen loss [rom the brood was observed, while during the remaining 11 days of incu-
bation the losses went up from 53 to 59%.

The nitrogen losses observed were surprisingly high. However, they remain to be in
conformity with the results achieved by other authors [Brewer and Costello 1997, Koer-
kamp er al. 1998, Pain er af. 1998, Kithome et al. 1999, Misselbrook e/ al. 2000].
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CONCLUSIONS

The experiments demonstrated that nitrogen content in pouliry brood depends on
both the time and temperature of incubation. Generally, the largest loss of nitrogen is
observed during the first three days of incubation in all the temperatures, 15°C, 25°C as
well as 35°C.

As has already been noted, in the experimental arrangements constant dampness of
the material on which experiments were conducted was maintained. However, owing to
the fact that dampness, similarly to time and temperature, constitutes a fundamental pa-
rameter determining the dynamics of biological changes, it seems justified to consider
this parameter in the following stages of the experiments.

Learning about the transformation of niiric compounds in precisely delineated cx-
perimental conditions can serve to predict the volume of ammonia emission from animal
manure. The precise specification of ammonia emission to atmosphere may allow to
determine the influence of ammonia emission on the environment and to make it possible
to draft effcctive mechanisms limiting ammonia emission to almosphere, which may
become an essential clement of an environmental protection strategy.
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EMISJA AMONIAKU JAKO ZAGROZ.ENIE SRODOWISKOWE

Streszezenie. Nadmicrna podas amoniaku do atmosfery jest jedna z przyczyn anlropogeniczne]
eutrofizacji. Oceny emisji tego gazu sq bardzo zroznicowanc, 4 najwicksze rozbicznosei dotycza
emisji NH; z produkeji zwierzecej. Rozbieznodei te staly si¢ inspiracjg do przesledzenia ogdlngj
iloéci azotu w pomiocic drobiowym w zalemodei od dwach parametrow, majacych zasadniczy
wplyw na dynamike zmian ilodciowych tego pierwiastka — czasu i temperatury.

Generalnie zawartoéé azotu malata w crzasie inkubacii, a intensywnos¢ spadku byta tym wigksza,
im wyzsza byta temperalura. Okazalo sig jednak, ze o wielkodcl strat azotu bez wzgledu na warlos¢
temperalury decydujy plerwsze trzy doby inkubacji, w crasie ktorveh ubytek azotu 7 pomiotu
wynosi od 30 do 42%.

W kolejnych 11 dobach ubytel azotu jest znacznie mniejszy. Straty w zaleinosci od temperutury
ostagaja poziom od 53 do 59%.

Slowa kluczowe: cmisja amoniaku, antropogeniczna sutrofizacja, pomiot drobiowy



