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Summary. The current paper presents the results of examination of the quantity and quality 

of surface water. The investigations were conducted on 6 midfield peatbogs undergoing the phase 

of secondary accumulation of water and matter. The study was carried out in 2011 2012 and 

consisted in collecting 4 8 samples from the ponds. The water bodies have a surface area of a few 

to several dozen hectares and are l - e-

ments of the water depth performed twice a year revealed that the depth of the surface water re-

tained in the midfield bog pools did not exceed 20 cm; only in some peat pits did it exceed 50 cm. 

The investigations indicate that lower water levels often increase the concentration of biogens 

released from organic soils. In a majority of cases, the examined waters were characterised by a 

very high content of iron, phosphates, ammonia, and nitrites. Therefore, they were classified as 

class IV quality with poor chemical status. The water quality indicators analysed exhibited high 

variability, which in many cases was higher than 100%.  
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INTRODUCTION 

 

laws implemented in the European Community, including these regulating soil 

and water conservation. A comprehensive approach to water protection is pro-

posed by the Water Framework Directive [2000/60/WE], whose major objective 

is to ensure high water quality by 2015. In Poland, water protection has crucial 

importance, since our country has poor water resources (the 23
rd

 place among 27 

 and  

                                                 
1 The study was conducted in part under the research project N N305 410338 
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Peatbogs, in which human activity has led to a decrease in the water level 

through intensive agriculture, constitute natural water retention reservoirs. In the 

recent years, secondary water accumulation has been reported from many mid-

field peatbogs of the Lublin Province. Given their contribution to conservation 

of biodiversity, they are designed to be ecologically usable lands [Kondratiuk et 
al. 1995, Radwan and , Kiryluk 2003]. 

The aim of the study was to characterise the water relations in peatbogs by 

measurements of the depth of midfield peat ponds and assessment of the quality 

of retained water. 

 

 
MATERIAL  AND  METHODS 

 

6 midfield peatbogs were selected for the investigations (Radzic, Jelino, 

e study was 

carried out in 2011 2012 and consisted in collecting 4 8 water samples from the 

peat ponds (Tab. 1). The objects have a surface area of a few to several dozen 

hectares. In terms of physical geography, they are located in -

(Uroczysko Jezioro), which is a part of the Volhynian Polesie region [Kondracki 

2002]. In terms ofadministration , they are located in the Lublin Province. 

 

 
Table 1. Water depth in bog pools and peat pits 

 

Number and 

name  

of the object 

(number  

of samples) 

Number 

of the 

site 

Location of the site 

Date of measurement 

25.05. 

2011 

25.09. 

2011 

05.06. 

2012 

10.10. 

2012 

Depth of the reservoir, cm 

 

(8) 

1 Ditch in the north 20 10 10 10 

2 Ditch in the east 20 10 10 10 

2 Radzic 

(8) 

3 Ditch along a road 20 10 15 10 

4 Peat pit 20 5 10 5 

3 Jelino 

(10) 

5 Eriophoro-Sphagnetum 55 40 45 35 

6 Northern part  35 30 30 20 

7 Ditch in the north 20 15 10 5 

4 Nadrybie 

(8) 

8 Ditch  15 10 10 5 

9 Peat pit 15 10 10 5 

5 Uroczysko 

Jezioro 

(10) 

10 Peat pit 15 0 5 0 

11 
Peat pit with Stratiotes 

aloides 
40 20 30 15 

12 Ditch along a dyke 15 10 10 5 

Podyski 

(14) 

13 Eriophoro-Sphagnetum 0 0 -5 -5 

14 Peat pit  floating bog 0 0 0 0 

15 Ditch in the north 15 10 15 10 

16 Overgrowing peat pit 60 50 50 40 

 



Danuta Urban, Antoni Grzywna 

 

464 

  

7.10 ha. Peatland communities from the Scheuchzerio-Caricetea nigrae and 

Oxycocco-Sphagnetea classes, rush communities from the Phragmitetea class, 

aquatic plant communities from the Potametea class, and scrub communities 

from the Alnetea glutinosae class [Urban and cikowska-Kapusta 2003]. 

Object 2 Radzic near Radzic and Zezulin, Ludwin County. Fen with nu-

merous peat excavation pits and drainage ditches; area: 3.5 ha. Meadow com-

munities from the Molinio-Arrhenatheretea class, rush communities from the 

Phragmitetea class, aquatic plant communities from the Lemnetea minoris class, 

and scrub communities from the Alnetea glutinosae class. 

site. Transitional mire and raised bog with numerous peat excavation pits; area: 

8.9 ha. Peatland communities from the Scheuchzerio-Caricetea nigrae class, 
rush communities from the Phragmitetea class, aquatic plant communities from 

the Potametea class, and scrub communities from the Alnetea glutinosae class. 

Object 4 Fen with an 

area of 1.7 ha with meadow communities from the Molinio-Arrhenatheretea 

class, rush communities from the Phragmitetea class, and aquatic plant commu-

nities from the Lemnetea minoris class. 

Object 5 Uroczysko Jezioro near Dorohucza, Trawniki County. Protection 

numerous peat excavation pits; area: 47.0 ha. Meadow communities from the 

Molinio-Arrhenatheretea class, rush communities from the Phragmitetea class, 

aquatic plant communities from the Lemnetea minoris class, and scrub commu-

nities from the Alnetea glutinosae class -Popiel and Urban 1995]. 

Object 6 

2000 site. Transitional mire and raised bog with peat excavation pits; area: 44.0 ha. 

Peatland communities from the Oxycocco-Sphagnetea class, rush communities 

from the Phragmitetea class, quatic plant communities from the Potametea 

class, and forest communities from the Vaccinio-Piceetea class. 

The physicochemical analyses of water were performed using widely-used 

methods: 

 pH reaction, conductivity (S)  with and a multi-parameter meter Multi 340i; 

 CODCr, total nitrogen (Ntot), ammonia (NH4), nitrites (NO2), and phos-

phates (PO4)  with an MPM 2010 WTW photometer; 

 nitrates (NO3), iron ions (Fe), sulphates (SO4), and chlorines (Cl)  with 

a Slandi photometer LF 300. 

 

The study results were statistically analysed in the Excel program and the 

minimum (N), maximum (W), and mean (x) values as well as the variability 

coefficient (v) were calculated. The classification of water quality was based on 

the Regulation of the Minister of the Environment of February 11, 2004 [Journal 

of Laws No. 32 item 284] on classification of the status of surface and ground 
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waters, methods for monitoring, interpretation of results and presentation of the 

water status. The Regulation of the Minister of the Environment of November 9 

2011 [Journal of Laws No. 257 item 1545] was not applicable, as it takes into 

account only nitrogen and total phosphorus for water reservoirs; therefore, the 

analysis of the results obtained would have been incomplete. 

 

 
RESULTS 

 

The measurements of water depth carried out twice a year showed that due 

to dry May and September the depth of surface water retained in midfield bog 

pools did not exceed 20 cm (Tab. 1). Only in some peat pits did it exceed 50 cm, 

although peat pits that were dry or covered with a thick cover of Sphagnum pal-
ustre were also found. The physicochemical properties of surface water stagnat-

ing in peatbogs exhibited a markedly higher variability than those in peat pits. 

 The water samples analysed exhibited an inconsiderable content of nitro-

gen and a low level of sulphates and chlorines (< 50 mg dm
-3

). In a majority of 

the samples, the total nitrogen content of did not exceed 5 mg dm
-3

, nitrite and 

ammonium nitrogen 1 mg dm
-3

, and nitrate nitrogen 0,2 mg dm
-3

 (Tab. 2). 

Similarly, the content of potassium ions was very low and did not exceed 10 mg 

dm
-3

 in most of the samples. Given the content of total nitrogen and its com-

pounds, the water was classified as class II quality [Regulation 2004]. All the samples 

were characterised by a very high oxygen demand (CODCr > 60 mg dm
-3
  class V). 

Moreover, many samples exhibited slightly acidic reaction (pH < 6,5). The values of 

these indicators imply an on-going anaerobic digestion process, i.e. an element 

of the humification process. In most cases, the analysed waters were characterised by 

a high content of iron ions (> 1 mg dm
-3

) and phosphates (> 0,7 mg dm
-3

). 

Excessive values of these parameters categorises the water into quality class IV 

or even V (iron ions > 2 mg dm
-3

, phosphates > 1 mg dm
-3

). Although the 

analysed waters were characterised by very high COD values, they exhibited 

very low conductivity (<  cm
-1

). The electrolytic conductivity increased 

 cm
-1 

only when the depth of water bodies decreased below 5 cm. 

The low values of conductivity in water reservoirs below 15 cm are associated 

with deposition of detritus matter onto the bottom. 

Compared with the spring period, the depth of the water bodies in winter 

was decreased by ca. 10 cm. The low atmospheric precipitation in 2012 resulted 

in decreased depth of the peat ponds by 7 cm on average, which partially re-

duced their surface area. Hence, the water quality was lowered, which was mani-

fested by an increase in the content of total nitrogen and ammonia. In some sam-

pling sites, the ammonia content increased several-fold and in some case it ex-

ceeded the value of 1 mg dm
-3 

(class III). 

Since bog pools are usually astatic reservoirs recharged by atmospheric 

precipitation, they accumulate biogenic compounds. As a result of large fluctua-

tions in the water table level  in reservoirs, nitrogen  compounds contained in the  
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organic matter of peatbogs are released [Radwan and 

there is no recharge with other sources of water, this phenomenon is impossible 

to eliminate [Urban and -Kapusta 2003]. 

 

 

 
CONCLUSIONS 

 

1. The investigations conducted indicate that decreasing levels of water of-

ten leads to an increase in the concentration of biogens released from organic 

soils. A majority of the examined water samples exhibited a very high content of 

iron, phosphate, ammonia, and nitrites. Therefore, the analysed water was classi-

fied as class IV or even V, and their chemical status was determined to be poor. 

2. The analysed waters are characterised by slightly acidic reaction and 

very high COD values resulting from decomposition of organic matter.  

3. Bog pools are astatic reservoirs accumulating matter and biogens. 

The depth of surface water depends on atmospheric precipitation rates.  

4. The analysed indicators of water quality exhibited high variability, 

which in many cases exceeded 100% (conductivity, nitrates, nitrites, ammonia, 

potassium, chlorines), or even 200% in the case of sulphates. 
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