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These days, many towns and cities are confronted with the problem of pollution of underground water. There are plenty of methods and ways how to measure this pollution. Carbonate traps is one of the most used and most accurate in the Czech Republic at all. 
The underground water from Březová nad Svitavou has been used for 100 years as a source of drinking water for Brno. Water is conducted 50 km pipeline from the spring, which is located in Březová hill. 100 years ago Brno water works began to build 50 km long pipeline from Březová nad Svitavou to Brno. Originally from the pipeline was not expected to last for so long. A Recent research showed that the pipeline is almost untouched and should last for at least another 50 years. This water source is characterized by very good quality of water without any modifications to drinking water. But it still meets with the question of nitrate pollution from adjacent fields. 

Rainwater seeps into the underground in which we automatically assume to be an effective filter today as well as century ago. However, slowly changing environment around us is changing the soil environment too. The annual fertilizer allowance of pure nitrogen per hectare of arable land is about 100 kg which ends merely in the cultivated plants, but remaining nitrogen burdens gaseous and liquid forms of the surrounding landscape. Mostly people, agricultural plants and cattle are harmed with washing nitrogen away after huge storms.
The fertilizer industry also decreases production of root exudates and thereby the content of carbonaceous substances in the soil. Gradually, it reduces the number of microorganisms, the basic food of larger land animals. Larger organisms, such as Springtails, mites, nematodes, insect larvae, earthworms, or moles create holes in the soil, aerate it and thereby increasing the ability of the soil to absorb rainwater and its retention. With the application of mineral nitrogen decrease drifter’s corridors and compact soil slowly. Just slowly and imperceptibly changes the quality and supply of soil organic matter. With regard to the decades that elapse between cause and effect, these adverse changes escape from attention of the responsible landlords. Therefore, more and more people have begun to concern with this issue. 
Brno waterworks and sewer seek to prevent possible degradation of drinking water since 2005 working with Mendel University in Brno. In tend to monitore biological activity of soils in the area. In 2012 has added to these partners the Ministry of Agriculture and Global Change Research Centre Academy of Sciences. It is in joint projects focused on the possibility if detention of reactive nitrogen from agriculture water management in this vulnerable area. 
Previously an older method has been used in this area which is now inefficient. This method practiced approach measurement of compounds flat horizontal bushes ion exchangers in the chosen soil depth. This method is one of cheap field methods, which nondestructively allows us to capture ions of mineral nitrogen in soil solution by exchanging reactions similar to the mechanism of ion-exchange between plant roots and soil. Monitoring the amount of nitrogenous substances by this method at the locality has been already running for about 5 years.
Last year the Czech Republic as a first country developed a new method: Carbonate traps. Thanks to a new way of measuring, the results are processed faster and more exact. In other words (very simply said) If we add nitrogen to the soil without increasing the activity of soil microorganisms, the limit of use of the ecosystem level has been reached. Another supply would be unnecessary and could even lead to loss the nitrogen from the soil system, e.g.  leaching into underground water. But we must also realize that the activity of microorganisms may be influenced by other factors, e.g. absence of phosphorus and potassium. 
Carbon dioxide is a general factor for all microorganisms. Breathing soil organisms produces Carbon dioxide and therefore determines the basis for monitoring of biological activity of the soil. Measurement of carbon dioxide production can be performed for standard laboratory conditions or field conditions. Soil environment is a very complicated ecosystem and therefore work in the laboratory can be misleading. Monitoring of soil activity is much more useful to measure in a given locality.
Measurement of carbon dioxide production in the field is carried out on principle of the chemical bond of carbon dioxide with natrokalcit. Natrokalcit granules contain sodium hydroxide, calcium hydroxide and about 20% of absorbed water. The granules are highly hygroscopic. During the reaction of carbon dioxide with natrokalcit start to form HCO3 ions which further react with the sodium and calcium ions. These reactions lead to increased weight.
Before start of the measurements we need to dry the natrokalcit at 105 °C. This serves to remove water. Natrokalcit is dried in open vials. After drying, the vials are closed and weighed on accurate laboratory balance. Exactly weighed natrokalcit is then placed in an open vial over the soil surface on specially prepared holders. Then the vial is closed airtightly. The Granules of natrokalcit bind water and carbon dioxide. After 24 hours, when the vials were in the field they should be sealed and taken to the laboratory for evaluation. Natrokalcit again must be dried. The closed vials with dried natrokalcit are weighed to be able to determine the weight gain. From the evaluated data respiration amount of carbon dioxide can be calculated using the equation which was produced per square meter per day.
Method of carbonate trap is very effective. It allows measuring the activity of soil microorganism. This method may be one of the ways to take good care of the soil. If we wanted to prevent leakage of nitrogen into the soil, we would have to reduce the input of nitrogen compounds into the ecosystem. Mainly, we have to take care of active soil microorganisms which mean trapping excess nitrogen. Nitrogen should not get into the surrounding ecosystem. Firstly, it could a reduction of environmental pollution. Second, it could increase the efficiency of application of fertilizers to the soil and thereby prevent oversaturation of soil nitrogen.
References:

M. Pospíšilíková. Mikrobiální mineralizace půdního dusíku v lesní půdě a v orné půdě ve II.ochranném pásmu vodního zdroje - MZLU Brno, diplomová práce, 2007. Print
M. Šimek. Základny nauky o půdě, 3. Biologické procesy a cykly prvků - Jihočeská univerzita v Českých Budějovicích, 2003. Print
I. Novosádová. Vliv mikrobiální mineralizace půdního organického dusíku na obsah minerálního dusíku v prosakující půdní vodě - MZLU Brno, diplomová práce, 2007. Print

L. Mejzlík, J. Záhora. Výsledky sledování úniku minerálního dusíku z půd různých ekosystémů v jímacím území Březová nad Svitavou - MZLU Brno, 2007. Print
Keith, S. C. Wong. Soil biology & Biochemistry - 2006. Print

[image: image2.jpg]



