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Abstract 

The paper presents results of a two-year study on methane emission carried out in lysimetric station situated 
on Kuwasy peatland in the Biebrza River valley. The aim of this study was to estimate the amount of methane 
emission from peat-muck soil in relation to ground water level and fertilisation. Methane emission was deter-
mined with the chamber method using photo-acoustic probe. Methane emission significantly depended on the 
ground water level. The largest CH4 emission was found at full saturation of soil with water. With the decrease 
of ground water table the emission of methane decreased. Mineral fertilisation increased CH4 emission. At 
ground water table depth of 50 cm, CH4 emission from fertilised variant was by 42.3% bigger than from non- 
-fertilised variant. Peat-muck soils overgrown by meadows in the Biebrza River valley were found to be an im-
portant source of methane emission. In the vegetation period at ground water table depths of 0, 25, 50 and 75 cm 
methane emission was 502, 361, 198, 141 kg·ha–1·(210 d)–1, respectively. 
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INTRODUCTION  

After water vapour and carbon dioxide, methane 
is the third gas producing the greenhouse effect 
[DERWENT et al. 2009]. One of the natural resources 
of this gas is peat ecosystems, which cover c. 3% of 
total terrestrial area [KROON et al. 2010]. Methane 
emission from peat ecosystems depends on their tro-
phic status and amounts from several dozen to almost 
360 kg·ha–1·y–1 [JUUTINEN et al. 2003; SALM et al. 
2011; VON ARNOLD et al. 2005a; 2005b]. Despite 
relatively low emission of this gas compared with 
carbon dioxide, heat potential of methane is 21 times 
higher than that of CO2. Therefore, methane substan-
tially contributes to the total emission of greenhouse 
gases expressed in the equivalent of CO2. In Poland, 
in the year 2008 the share of methane in the country 

total emission of greenhouse gases was 9.1% (equiva-
lent to 37 975 Gg CO2) of the total [KASHUE-
KOBiZE 2010]. Methane emission from peat ecosys-
tems shows very high temporal, spatial and seasonal 
variability [MOORE, DALVA 1997]. For this reason, 
this emission is not considered in the inventory of 
methane sources. 

Peatlands in Poland occupy 1 211 thousand ha, 
15% of which are forested peatlands and 85% – non-
forest ones. It has been estimated that 19% of non-
forest peatlands are those with active bogging process 
and 81% – peatlands used in agriculture [CZAPLAK, 
DEMBEK 2000]. Transformation of bog habitats into 
agricultural lands is most often associated with a de-
cline of ground water table and, due to aeration of the 
surface layer of soil profile, with limitation of meth-
anogenesis [LLOYD et al. 1998]. In studies on re-
claimed peatlands many researchers showed that agri-
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culturally used peat-muck soils absorbed small 
amounts of CH4 or emitted it in amounts of less than 
1 kg CH4·ha–1·y–1 [DANEVČIČ et al. 2010; LANGEVELD 
et al. 1997; MALJANEN et al. 2004; VAN DEN POL-VAN 
DASSELAAR et al. 1999]. 

The group of agriculturally managed peatlands is 
dominated by soils in the first stage of mucking which 
constitute 46% of non-forest peatlands [CZAPLAK, 
DEMBEK 2000]. A large area of soils with weakly ad-
vanced mineralization indicates that relatively high 
ground water level is maintained in these soils. There-
fore, one may expect that not only the bog soils with 
active peat-forming process but also post-bog soils 
may be a source of CH4 emission. Studying the effect 
of ground water level and fertilisation on the amount 
of methane emission from peat-muck soil would al-
low for estimating the amount of emission of this gas 
in the country scale.  

The aim of this paper was to estimate the amount 
of methane emission from peat-muck soil in the Bie-
brza River valley in relation to ground water depth 
and fertilisation.  

STUDY OBJECTS AND METHODS  

The study on methane emission from peat-muck 
soil was carried out in the years 2010–2011 in ly-
simetric station situated in Kuwasy peatland in the 
Biebrza River village. Lysimeters were filled with soil 
taken from peatland with moderately deep peat-muck 
soil MtIIcb. Basic physical properties of this soil are 
given in Table 1. 

Table 1. Physical and chemical properties of peat-muck soil  

Layer Organic  
matter 

Bulk  
density Porosity Total  

nitrogen 
cm % dry wt. Mg·m–3 % vol. % dry wt. 

  0–10 80.3 0.252 83.0 4.28 
10–20 83.7 0.243 83.6 4.17 
20–40 87.5 0.167 88.7 2.97 
40–60 86.3 0.178 88.0 n. d. 
60–80 80.4 0.195 86.8 n. d. 

 
Lysimeters of an area of 0.16 m2 and height of 

1.3 m were filled with soil of undisturbed structure 
Piesometers of a diameter of 3.5 cm were installed in 
this soil to maintain constant ground water level. Five 
study variants of different ground water level and the 
intensity of use were set up. In four variants, ground 
water table was kept at a depth of 0, 25, 50 and 75 
cm. Fertilisation with NPK and mowing was applied 
in these variants. In variant 5, ground water table was 
maintained at 50 cm, soil was not fertilised but the 
yield was mown. In total, the experiment was per-
formed in 15 lysimeters (5 variants × 3 repetitions). 
Soil in lysimeters was overgrown by grass. Mineral 
fertilisation with nitrogen (70 kg·ha–1) and potassium 
(110 kg·ha–1) was applied in two equal doses: in 

spring and after the first cut while phosphorus (46 
kg·ha–1) – in spring before the onset of vegetation.  

The emission of CH4 was determined with the 
chamber method using photo-acoustic gauge of a sen-
sitivity of 1 ppb. Measurements were performed once 
a month from April till October at different insolation. 
Plexiglass chamber 45 × 45 × 35 cm equipped with 
a fan was used for measurements. The chamber was 
placed in a square frame whose bottom part had a 10 
cm long steel cylinder pressed into soil. To seal the 
dome, frames were filled with water. Measurement of 
CH4 emission in one lysimeter lasted c. 12 minutes. 
Due to parallel measurements of CO2 streams, the 
measurements of methane emission were carried out 
for 4–5 minutes at sun light and for the next 7–8 min-
utes in the dark. Darkness was obtained by shielding 
the chamber with a cover impervious to light. Meth-
ane concentration in the chamber was recorded every 
minute. The increment of CH4 concentrations in the 
chamber often occurred abruptly due to emission of 
this gas in a form of bubbles [BECKMANN et al. 2004; 
BLODAU et al. 2004]. To calculate the increment of 
CH4 concentration, the values in the last minute of 
measurement were regressed on the values in the first 
minute (Fig. 1). Changes in CO2 concentration in ppm 
were recalculated for mg·m–2·h–1 according to the 
equation [MOSIER, MACK 1980]:  

 E = ρ V/A ΔC/Δt 273/(T + 273) (1) 

where: 
E – emission, mg·m–2·h–1; 
ρ – gas density, mg·m–3; 
V – volume of the chamber, m3; 
A – surface area of the chamber, m2; 
ΔC/Δt – mean rate of changes in gas concentra-

tion, ppmv·h–1; 
T – temperature inside the chamber, °C. 
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Fig. 1. Changes in CH4 concentration in the chamber at the 
ground water level of 0 cm 

Air temperature under the dome, soil tempera-
ture and moisture were recorded during measurements 
with the TDR meter. 
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RESULTS  

Methane emission from peat-muck soil de-
pended on the depth of ground water level. The larg-
est emission of CH4 (9.7 mg·m–2·h–1 on average) was 
found at full saturation of soil profile with water. At 
declined ground water table in soil profile, CH4 emis-
sion was markedly smaller. At ground water table 
depths of 25, 50 and 75 cm mean CH4 emission was 
7.0, 3.7 and 2.6 mg·m–2·h–1, respectively, being by 
27.7, 61.9 and 72.3% smaller than that at ground wa-
ter depth of 0 cm (Tab. 2). The regression of CH4 
emission on ground water table depth was statistically 
significant (Fig. 2).  

Table 2. Methane emission from peat-muck soil in relation 
to ground water level and fertilisation, mg·m–2·h–1 

Ground water level, cm 
Year 

0, NPK 25, NPK 50, NPK 75, NPK 50, with-
out NPK

Mean 

2010 8.6±2.8 5.5±0.7 3.8±3.8 3.2±3.6 2.7±1.0 4.8±2.4
2011 10.7±2.2 8.5±6.8 3.6±0.4 2.1±2.8 2.6±0.7 5.5±4.2
Mean 9.7±2.0 7.0±3.1 3.7±0.2 2.6±0.5 2.6±0.2 5.1±3.2
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Fig. 2. The relationship between methane emission  
and ground water level 

There was a clear effect of mineral fertilisation 
on CH4 emission. At ground water depth of 50 cm, the 
mean emission in the years 2010–2011 was 3.7 mg·m–

2·h–1 in the fertilised variant being higher by 42.3% 
than that in non-fertilised variant (2.6  
mg·m–2·h–1, Tab. 2). Application of fertilisers results 
in the bigger production of biomass and hence, an 
increased input to soil of organic matter which is the 
source for methane production [VAN DEN POL-VAN 
DASSELAAR, OENEMA 1999]. The deficit of nutrients, 
particularly of nitrogen, apart from lower biomass 
production, is also followed by the limited growth of 
methanogenic bacteria and, therefore, by smaller 
amounts of produced methane [MAGREL 2004].  

Methane emission in particular months of the 
growing season 2010, irrespective of moisture and 
ferilisation variant, was markedly differentiated. The 
highest CH4 emissions were found in July (11.62 

mg·m–2·h–1) and the smallest – in October and April 
(0.9 and 2.0 mg·m–2·h–1, respectively, Fig. 3). Since 
April till June 2010, mean CH4 emission did not ex-
ceed 4.0 mg·m–2·h–1 while in July it was 6 times larger 
than in April and c. 3 times larger than in May and 
June. From August till October the emission of CH4 
systematically decrease which was a result of de-
creased rate of organic matter input to soil and of de-
creasing temperature. In the year 2011, CH4 emission 
in subsequent years of the vegetation season was 
more uniform than in 2010 and ranged from 1.3 
mg·m–2·h–1 in October to 8.2 mg·m–2·h–1 in June. The 
emission increased from April to June, remained simi-
lar in July and August and markedly decreased in 
September and October (Fig. 3).  
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Fig. 3. Methane emission in particular months; mean values 

from all treatments 

Differentiation in the CH4 emission between 
years in relation to water conditions was well seen in 
the graphs of cumulated emission (Fig. 4). In the year 
2010, methane emission was similar from April till 
June regardless of soil moisture. From June till Au-
gust, particularly at ground water depth kept at 0 cm, 
it rapidly increased and then stabilised in the next two 
months. This indicates that methane production was 
limited directly after changes in the air and water 
conditions. Such an effect was probably associated 
with the presence of large amounts of oxidised min-
eral components (Fe2O3, NO3

–, SO4
–2) in soil which 

hampered the process of methanogenesis [LANGE-
VELD et al. 1997]. Their reduction and subsequent 
deficit  of  electron  acceptors probably ended up with  
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Fig. 4. Cumulated CH4 emission at the station in Biebrza 

plant and microorganism decay and a rapid increase in 
the emission of methane produced from dead bio-
mass. Very similar course of cumulated CH4 emission 
after the change in water conditions was demonstrated 
by SEGERS and KENGEN [1998] and by TURBIAK and 
MIATKOWSKI [2012]. 

In the year 2011, methane emission at a high 
ground water table of 0 and 25 cm was uniform 
throughout the growing season (Fig. 4). In variants 
with ground water table depth of 50 and 75 cm, very 
small increments or negative rates of CH4 emission 
were noted at the end of the growing season which 
confirms the limitation of methanogenesis in aerated 
soils.  

Mean methane emission was slightly higher in 
the second year. Its mean rate in 2011 was 5.5  
mg·m–2·h–1 being by 14.6% higher than that in 2010 
(Tab. 2). The difference resulted mainly from in-
creased emission in variants with ground water depths 
of 0 and 25 cm. In these variants CH4 emission in 
2011 was by 24.0 and 56.1% higher, respectively than 
that in 2010. Apart from already discussed improve-
ment of conditions for methanogenesis, such increase 
of CH4 emission may be explained by a larger amount 
of organic matter input to soil. Hay yields in the year 
2011 from fertilised variants and ground water depths 
kept at 0 and 25 cm were by 82 and 58% larger, re-
spectively, than the yields in 2010 (Tab. 3). Increased 
hay yields in these experimental variants were associ-
ated with changes in the species composition of the 
sward. Total saturation of soil profile with water re-
sulted  in  the  disappearance  of  noble grasses  in  the  

Table 3. Hay yields in relation to ground water depth, g·m–2 

Ground water depth, cm 

Year 
0 25 50 75 

50, 
without 

NPK 

Mean 

2010   636   751 1026   964 609   797 
2011 1159 1188 1163 1261 484 1051 

 
year 2010 and their replacement by hydrophilous 
plants, mainly by rushes. 

Increased yields were also noted in variants with 
ground water table depth at 50 and 75 cm. In the for-
mer the yield from the year 2011 was by 13.4% larger 
but this did not increase methane emission. In the var-
iant with a ground water depth of 75 cm, however, 
despite markedly increased yield in 2011 (by 30.8%), 
the emission of methane was by 34.4% smaller. It 
means that at a low ground water depth and associated 
good soil aeration, the input of plant remains to soil 
did not affect the amount of emitted methane.  

An additional effect on the increase of methane 
emission in variant with a high ground water table 
could have the presence of hydrophilous vegetation 
due to the permeation of this gas from its place of 
origin to atmosphere through aerynchyma [THOMAS 
et al. 1996]. LLOYD et al. [1998] are of the opinion 
that the diffusion of gas through plant tissues is more 
important than the diffusion in soil. Laboratory stud-
ies of BYRNES et al. [1995] showed that methane 
emission through the tissues of crop rice in the sum-
mer time was from 79 to 87% of the total methane 
emission while in winter from 61 to 68% of this gas 
originated directly from soil. The rate of CH4 diffu-
sion through the tissues of plants non-tolerant of 
flooding e.g. dicotyledons is much smaller [LLOYD et 
al. 1998].  

The presence of hydrophilous plants might also 
explain much higher emission recorded in this ex-
periment than in an analogous experiment carried out 
in the Noteć River valley [TURBIAK, MIATKOWSKI, 
submitted]. Methane emission in Biebrza, at ground 
water depths of 0 and 25 cm, was higher by 40.0 and 
33.7%, respectively. It is hard to explain, however, 
higher emission (by 25.6 and 92.0%) obtained in vari-
ants with ground water table depth kept at 50 and 75 
cm, respectively. Probably the differences were asso-
ciated with agro-meteorological conditions e.g. with 
greater soil moisture in Biebrza due to higher sum of 
rainfall in the vegetation period. 

With the assumption that the rates of methane 
emission obtained in the lysimetric experiment corre-
spond to the mean values for field conditions, it was 
calculated that the mean emission of methane in the 
vegetation season would range from 502 kg·ha–2·(210 d)–1 
in variants with ground water depth of 0 cm to 141 
kg·ha–2·(210 d)–1 in variants with ground water depth 
kept at 75 cm and non-fertilised variant with ground 
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water depth 50 cm below ground. With ground water 
depth of 25 and 50 cm the mean methane emission 
would be 361 and 198 kg·ha–1·(210 d)–1 (Tab. 4). Ob-
tained results confirm that meadows on peat-muck 
soils may be an important source of methane emis-
sion. 

Table 4. Mean methane emission during the growing sea-
son, kg·ha–1·(210 d)–1 

Ground water level, cm 

Year 
0 25 50 75 

50 
without 

NPK 

Mean 

2010 460 285 207 173 145 254 
2011 544 438 189 110 137 282 
Mean 502 361 198 141 141 268 

CONCLUSIONS  

1. Methane emission from peat-muck soil sig-
nificantly depended on the depth of ground water. The 
highest emission was found at full saturation of soil 
with water. Methane emission decreased with increas-
ing ground water depth. Mean methane emission at 
ground water depths of 0, 25, 50 and 75 cm was 10.1, 
7.6, 4.0 and 2.9 mg·m–2·h–1, respectively.  

2. Mineral fertilisation increased methane emis-
sion. At ground water depth of 50 cm the emission in 
fertilised variant was by 42.3% higher than in non-
fertilised variant. 

3. Peat-muck soils under meadows in the Bie-
brza River valley may be an important source of me-
thane emission. Assuming that experimental results 
reflect mean values of methane emission under field 
conditions, it was calculated that in the growing sea-
son at ground water depths of 0, 25, 50 and 75 cm the 
emission would be 502, 361, 198 and 141 kg·ha–1· 
(210 d)–1, respectively. 
 
The study was financed in the years 2009–2012 through 
a grant N305 137 637.  

REFERENCES  

BECKMANN M., SHEPPARD S.K., LLOYD D. 2004. Mass spec-
trometric monitoring of gas dynamics in peat monoliths: 
effects of temperature and diurnal cycles on emissions. 
Atmospheric Environment. Vol. 38 p. 6907–6913. 

BLODAU CH., BASILIKO N., MOORE T.R. 2004. Carbon turn-
over in peatland mesocosms exposed to different water 
table levels. Biogeochemistry. Vol. 67. Iss. 3 p. 331–351. 

BYRNES B.H., AUSTIN E.R., TAYS B.K. 1995. Methane emis-
sions from flooded rice soils and plants under controlled 
conditions. Soil Biology and Biochemistry. Vol. 27. Iss. 3 
p. 331–339. 

CZAPLAK I., DEMBEK W. 2000. Torfowiska Polski jako źródło 
emisji dwutlenku węgla [Polish peatlands as a source of 

carbon dioxide emission]. Zeszyty Edukacyjne. Z. 6. Fa-
lenty. Wydaw. IMUZ p. 61–71. 

DANEVČIČ T., MANDIC-MULEC I., STRES B., STOPAR D., HACIN 
J. 2010. Emissions of CO2, CH4 and N2O from southern 
European peatlands. Soil Biology and Biochemistry. Vol. 
42. Iss. 9 p. 1437–1446. 

DERWENT R.G., SIMMONDS P.G., MANNING A.J., O’DOHERTY 
S., SPAIN G. 2009. Methane emissions from peat bogs in 
the vicinity of the Mace Head Atmospheric Research Sta-
tion over a 12-year period. Atmospheric Environment. 
Vol. 43. Iss. 14 p. 2328–2335. 

JUUTINEN S., ALM J., LARMOLA T., HUTTUNEN J., MORERO M., 
SAARNIO S., MARTIKAINEN P., SILWOLA J. 2003. Methane 
(CH4) release from littoral wetlands of boreal lakes during 
an extended flooding period. Global Change Biology. 
Vol. 9. Iss. 3 p. 413–424. 

KASHUE-KOBiZE 2010. Krajowa inwentaryzacja emisji 
i pochłaniania gazów cieplarnianych za rok 2008 [Na-
tional inventory of emission and absorption of greenhouse 
gases in the year 2008]. Raport wykonany na potrzeby 
Ramowej Konwencji Narodów Zjednoczonych w sprawie 
zmian klimatu i Protokołu z Kioto. Warszawa. IOŚ pp. 
194. 

KROON P.S., SCHRIER-UIJL A.P., HENSEN A., VEENENDAALC 
E.M., JONKERB H.J.J. 2010. Annual balances of CH4 and 
N2O from a managed fen meadow using eddy covariance 
flux measurements. European Journal of Soil Science. 
Vol. 61 p. 773–784. 

LANGEVELD C.A., DIRKS B.O.M., VAN DEN POL-VAN DASSE-
LAAR A., VELTHOF G.L., HENSEN A. 1997. Emissions of 
CO2, CH4 and N2O from pasture on drained peat soils 
in the Netherlands. European Journal of Agronomy. 
No. 7 p. 35–42. 

LLOYD D., THOMAS K.L., BENSTEAD J., DAVIES K.L., LLOYD 
S.H., ARAH J.R.M., STEPHEN K.D. 1998. Methanogenesis 
and CO2 exchange in an ombrotrophic peat bog. Atmos-
pheric Environment. Vol. 32. Iss. 19 p. 3229–3238. 

MAGREL L. 2004. Prognozowanie procesu fermentacji metan-
owej mieszaniny osadów ściekowych oraz gnojowicy 
[Predicting methane fermentation of a mixture of sewage 
sludge and liquid manure]. Białystok. Wydaw. PB. Roz-
prawy Naukowe. Nr 112. ISSN 0867-096X pp. 136. 

MALJANEN M., KOMULAINEN V.M., HYTONEN J., 
MARTIKAINEN P.J., LAINE J. 2004. Carbon dioxide, nitrous 
oxide and methane dynamics in boreal organic agricul-
tural soils with different soil characteristics. Soil Biology 
and Biochemistry. Vol. 36. Iss. 11 p. 1801–1808. 

MOORE T.R., DALVA M. 1997. Methane and carbon dioxide 
exchange potentials of peat soils in aerobic and anaerobic 
laboratory incubations. Soil Biology and Biochemistry. 
Vol. 29. Iss. 8 p. 1157–1164. 

MOSIER A.R., MACK L. 1980. Gas-chromatographic system 
for precise, rapid analysis of nitrous-oxide. Soil Science 
Society of America Journal. Vol. 44. Iss. 5 p. 1121–1123. 

SALM J.-O., MADDISON M., TAMMIK S., SOOSAAR K., TRUU 
J.U., MANDER U. 2011. Emissions of CO2, CH4 and N2O 
from undisturbed, drained and mined peatlands in Esto-
nia. Hydrobiologia. Vol. 692. Iss. 1 p. 41–55. 

SEGERS R., KENGEN S.W.M. 1998. Methane production as 
a function of anaerobic carbon mineralization: A process 
model. Soil Biology and Biochemistry. Vol. 30. Iss. 8/9 
p. 1107–1117. 

THOMAS K.L., BENSTEAD J., DAVIES K.L., LLOYD D. 1996. 
Role of wetland plants in the diurnal control of CH4 and 
CO2 fluxes in peat. Soil Biology and Biochemistry. Vol. 
28. Iss. 1 p. 17–23. 

Unauthenticated | 89.67.242.59
Download Date | 6/2/13 7:19 PM



82  J. TURBIAK 

© PAN in Warsaw, 2012; © ITP in Falenty, 2012; J. Water Land Dev. No. 17 (VII–XII) 

TURBIAK J., MIATKOWSKI Z. 2012. Wpływ warunków siedlis-
kowych na emisję metanu z gleby torfowo-murszowej 
w dolinie Noteci [The effect of habitat conditions on me-
thane emission from peat-muck soil in the Noteć River 
valley]. Woda-Środowisko-Obszary Wiejskie. T. 12. Z. 4 
p. 295–304. 

VAN DEN POL-VAN DASSELAAR A., OENEMA O. 1999. Meth-
ane production and carbon mineralisation of size and den-
sity fractions of peat soils. Soil Biology and Biochemis-
try. Vol. 31. Iss. 6 p. 877–886. 

VON ARNOLD K., NILSSON M., HǻNELL B., WESLIEN P., KLE-
MEDTSSON L. 2005a. Fluxes of CO2, CH4 and N2O from 
drained organic soils in deciduous forests. Soil Biology 
and Biochemistry. Vol. 37. Iss. 6 p. 1059–1071. 

VON ARNOLD K., WESLIEN P., NILSSON M., SVENSSON B.H., 
KLEMEDTSSON L. 2005b. Fluxes of CO2, CH4 and N2O 
from drained coniferous forests on organic soils. Forest 
Ecology and Management. Vol. 210 p. 239–254. 

Janusz TURBIAK  

Emisja metanu z gleby torfowo-murszowej w dolinie Biebrzy  
w zależności od poziomu wody gruntowej i nawożenia  

STRESZCZENIE 

Słowa kluczowe: CH4, gleba torfowo-murszowa, metan, nawożenie, poziom wody gruntowej  

W pracy przedstawiono wyniki dwuletnich badań emisji CH4, prowadzonych na stacji lizymetrycznej zlo-
kalizowanej na torfowisku Kuwasy w dolinie Biebrzy. Celem badań było określenie wielkości emisji metanu 
z gleby torfowo-murszowej w zależności od poziomu wody gruntowej i nawożenia. Emisję metanu oznaczano 
metodą komorową za pomocą miernika fotoakustycznnego. Emisja metanu była istotnie zależna od poziomu 
wody gruntowej. Największą emisję CH4 stwierdzono w warunkach pełnego wysycenia profilu glebowego wo-
dą. Wraz z obniżeniem poziomu wody gruntowej wielkość emisji CH4 malała. Nawożenie mineralne powodowa-
ło zwiększenie emisji CH4. W warunkach poziomu wody gruntowej utrzymywanego na głębokości 50 cm emisja 
CH4 w wariancie nawożonym była o 42,3% większa niż w wariancie bez nawożenia mineralnego. Stwierdzono 
także, że użytkowane łąkowo gleby torfowo-murszowe w dolinie Biebrzy były znaczącym źródłem emisji meta-
nu. W okresie wegetacyjnym w warunkach poziomu wody gruntowej 0, 25, 50 i 75 cm emisja metanu wynosiła 
odpowiednio 502, 361, 198, 141 kg·ha–1·(210 dni)–1. 
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