Geophysical Research Abstracts,

Vol. 10, EGU2008-A-01836, 2008

SRef-ID: 1607-7962/gra/EGU2008-A-01836 ‘*
EGU General Assembly 2008 G

© Author(s) 2008

Impact of peatland as biogeochemical barrier on the
decrease of carbon and nitrogen forms in ground water

L. Szajdak, M. Szczepaski,

Research Center for Agricultural and Forest Environment, Polish Academy of Science,
Bukowska 19, 60-809 PozhaPoland (szajlech@man.poznan.pl / Fax: +48 61 8473668 /
Phone: +48 61 8475601)

The investigation of peatland is used to show the water quality functioning with re-
spect to different forms of nitrogen and carbon. In this paper, the purification of ground
water by the transect of 4.5 km long consisting organic soils (peat — moorsh soils) was
estimated. This transect is located in the Agroecological Landscape Park in Turew, 40
km South-West of Pozifia West Polish Lowland. There is this transect along W{zsko
ditch. pH, the contents of total and dissolved organic carbon, total nitrogen, N-NO
N-NH; was measured. Additionally C/N factors of peats were estimated. The inves-
tigation has shown the impact of the peatland located on the secondary transformed
peat - moorsh soils on the lowering of total nitrogen, ammonium, and nitrates as well
as total and dissolved organic carbon in ground water.

Peat - moorsh soils were described and classified according to Polish hydrogenic soil
classification and World Reference Base Soil Notation. There are these investigated
points along to Wysko ditch. Two times a month during entire vegetation season
the following material was taken from four chosen sites marked as Zbechy, Bridge,
Shelterbelt and Hirudo:

» samples of peat, from the depth of 0-20 cm,
» samples of water from the ditch,

» samples of ground water from wells established for this investigation.



Samples of peat-moorsh soils were collected at the depth 0-20 cm. Soils were sampled
two times a month from 10 sites of each site. Samples were air dried and crushed to
pass a 1 mm-mesh sieve. These 10 sub-samples were mixed for the reason of preparing
a “mean sample”, which used for the determination of pH (in 1M KCI), dissolved
organic carbon (DOC), total organic carbon (TOC), total nitrogep(N, and N-

NO; as well as N-NH'.

In water from Wyské ditch pH, (N:a), N-NO;, N-NH;, DTC (dissolved total
carbon) and DOC (dissolved organic carbon) was measured.

Ground water samples were collected from four wells established for this investiga-
tion. The water was filtered by the middle velocity separation and pH, N-total, N-
NO;, N-NHJ, DTC (dissolved total carbon) and DOC (dissolved organic carbon)
ware measured.

The pH values of ground water from the wells ranged from 6.40 to 7.52. High values
of pH were observed in Hirudo and the small in Zbechy.

The concentration of N-NO changed with an increase of the distance from the edge
of peatland. The highest yearly mean content of NsN&as measured in the begin-
ning of the transect and was equal to 0.52 mf&nd the lowest was determined in
Hirudo equaled to 0.32 mg'}, representing the end of the transect. The decrease of
the N-NG;" during whole transect of peatland was equal to 38.5%.

The changes of N-NH concentrations were similar like N-NO It was revealed the
decrease of N-NH quantities with increase of the distance from the edge of peatland.
During entire peatland the decrease N-Nitas equal to 38.7%.

In addition the decrease of the concentration of N-total was observed. The highest
content of N-total was determined in Zbechy and equaled to 11.39 mdtlwas
observed the decrease of the content of N-total with increase of the distance from the
edge of peatland. Along 4.5 km long of the peatland the decrease of the N-total was
equal to 25%

Two forms of carbon revealed high decrease with the increase of the length of the tran-
sect. These forms represent organic compound which are available for plant and mi-
croorganisms. During entire vegetation season DTC concentration ranged from 108.1
to 189.5 mg 1. Yearly mean content of DTC was the highest in Zbechy and the
lowest in Hirudo 169.73 mg 1 and 113.53 mgi*, respectively. The decrease of the
DTC with increase of the distance of peatland was equal to 33.1%.

Similar changes like DTC was measured in DOC in ground water from the special
wells established for this investigation. The highest content of DOC was observed in



the beginning of the transect and was equal to 82.75 ™gThe lowest content of
DOC was determined in ground water taken from Hirudo and was equal to 113.53 mg
I~1. Along the distance of the transect the decrease of DOC was equal to 57.5%

The investigation has show the decrease of chemical compounds in ground water pass-
ing throughout the peatland. Peatland decreases the concentration of the following
compounds in ground water: nitrates 38.5%, N-organic 10%, N-total 24.5%, ammo-
nium 38.7%, dissolved total carbon 33.1%, dissolved total inorganic carbon 10%, dis-
solved organic carbon 57.5%.



