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Abstract
Slash and burn practices are widely used around the globe with different degrees of success which are mostly related to the impact of fire on soil properties. In Japan slash and burn practises, known as Yakihata, have a long history
and are still used in Yamagata Prefecture today. The purpose of this study was
to determine the impact of a low severity controlled fire underneath Japanese
cedar (Cryptomeria japonica) on brown forest soil (Cambisol). Japanese Cedar is the dominant species among plantations in Japan. We measured organic carbon and nitrogen content as well as changes in carbon (δ13C) and nitrogen (δ15N) stable isotope composition in a steep west facing slope under
heavy precipitation (~2600 mm/a) and heavy snowfall (~3 to 4 m/a). The accumulation of Ctotal and Ntotal at the bottom of the slopes was remarkably
higher at the slash and burned site than in the control forest site. After slash
and burn δ15N isotopes in the slope in general became significantly lighter
than in the control forest while the δ13C did not show any significant difference between the two sites except at the bottom of the slopes where δ13C was
heavier in the forest. The results show that Ctotal and Ntotal values as well as the
isotopes ratios of C and N change with decreasing elevation in the forest as well
as in the burned site being consistent with leaching and erosion. The changes in
soil nitrogen and carbon isotopes at the bottom of the slope appear to be related
to the transport of material with different isotopic composition from the upper
slope. The effect of the low severity fire (as part of the slash and burn practice)
on soil organic carbon and nitrogen movement was enhanced by the steepness
of the slopes and the high precipitation of Shonai region.
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1. Introduction
Japan consists of 73% rugged and mountainous areas which are not suitable for
settlement or agriculture and therefore covered by forest (Sasse, 1998; Pohl,
1986). Steep slopes with more than 15˚ inclination form 48% of the country’s
land mass and slopes with an inclination of more than 8˚, 71% (Pohl, 1986).
Thus, mountain forests always played an important role in the Japanese civilization, providing the people with food, fuel, building materials, fertilizer and fodder for husbandry in the less steep areas. Nowadays there are more than 10 million hectares (30% of the total land area) of plantations in Japan, with 44%

Cryptomeria japonica, 24% Chamaecyparis obtusa and Pinus species as well as
Larix kaempferi, Abiessachalinensis and Piceajezoensis covering 30%.
The Japanese Yakihata is a small scale controlled fire of low severity and intensity that takes place in cedar plantations in a mountainous environment. After the burning root vegetable crops are planted and after their harvest in fall of
the same year a new generation of tree seedlings gets planted. Especially in the
Japan Sea side of Yamagata Prefecture, which is characterized by heavy snowfall,
Yakihata is common and still a wide spread method among local farmers. There
are many studies concerning the effect of forest fire on soil chemical composition all over the world (Krasnoshchekov, 1994; Kleinmann et al., 1995; PrietoFernández et al., 2004; Rumpel et al., 2006), but these fires are of high intensity,
large scale and not well controlled in flat areas. In contrast, the low intensity fire
used in our study area has been poorly investigated.
Fire in steep slopes under heavy precipitation leads to a change not only in
available nitrogen but also in carbon cycling and thus humans are directly controlling the carbon and nitrogen balance of these plantations (Tamm, 1991; Vitousek & Howarth, 1991; Näsholm et al., 1998; Högberg et al., 1996; Perakis &
Hedin, 2002; Magnani et al., 2007; Dagvadorj et al., 2009).
It can alter the amounts and distribution of available nitrogen as well as δ15N
ratio due to the change of the soil surface layers’ chemical composition and/or
the removal of the soil surface layers because of erosion (Hobbie & Ouimette,
2009). The slash and burn practises in high precipitation and heavy snowfall areas of typical Japan Sea mountain forests offer an opportunity to study the impact of low intensity fires on available nitrogen and δ15N of soils where Japanese
cedar seedlings (Cryptomeria japonica) will be replanted and thus, it is essential
to know the nitrogen availability of the soils for a suitable growth of the new
seedlings.
The aims of this study are to test the following hypotheses:
1) Available nitrogen ( NH +4 and NO3− ) increases as a result of a low severity
fire along the slope but with higher concentrations at the bottom of the slope.
2) Due to high precipitation and heavy snowfall soil organic carbon and nitrogen, as well as carbon (δ13C) and nitrogen (δ15N) stable isotope composition
is not evenly distributed in the slope. This spatial difference is enhanced by a
low severity fire.
271

F. Seidel et al.

2. Methods
2.1. Study Site
The study site is located in north eastern Japan, Yamagata Prefecture, in the
northernmost area of the Asahi Mountains, which are part of the Echigo Mountain Range (N38˚32.362' E139˚51.701') with an average annual precipitation of
2558 mm falling mainly in winter as snow (Figure 1). It is characterised by steep
slopes with an average steepness of 68% making this area prone to erosion if the
forest and vegetation cover in the slopes gets slashed and burned (DeBano,
2000).
The fire in our research site was conducted on September 9th 2014. The remnants of the clear cutting (e.g. branches, twigs etc.) were placed on the to be
burned area and the fire was started with the burning of dried branches. It was a
ground fire of a logged area which is less severe than a wild fire because the intensity and duration is much lower and shorter. Further, the soil is relatively
moist because of typically heavy rainfalls in the month before the conducted
controlled burning. This moisture promotes a low severity fire and the soil temperatures do not exceed 95˚C until all water is vaporized; the temperature then
does usually not exceed 200˚C - 300˚C within the first 5 cm of mineral soil. Further, nearly no heating occurs below 20 - 30 cm soil depth (Certini, 2005).

2.2. Sample Collection and Treatment
The sampling sites are situated next to each other being separated by 15 m. The
slopes are 75 m long and in the top parts 30 m wide. More to the bottom of the
slopes, after 40 m downhill, they narrow to a width of 20 m due to the natural
shape of the slopes. The total difference in elevation is 42 m (68%) from top to
bottom in both sites. They were divided into plots of 10 m by 10 m, only the
plots at the very bottom of the slope are 5 m by 10 m (Figure 2). The forest site
(Control site, C-site) has more trees and a higher tree density than the burned
site (B-site) had before fire. Further the trees are more evenly distributed along
the slope than in the B-site (Figure 3). The B-site is split into the upper B-site
and the lower accumulation area (Acc-area) which can be found at the bottom 5
m of the B-site.

Figure 1. Climate data of the meteorological station in the study site.
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Figure 2. Schematic of the sampling in the forest site (C-site) on the left and the burned
site (B-site) on the right.

Figure 3. Schematic of tree distribution in the forest site (C-site) on the left and the
burned site (B-site) on the right.
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A total of four soil pits (150 cm × 100 cm × max. depth) was dug in the middle line of the top 40 m for each site. Further, 32 small pits (30 cm × 30 cm × 30
cm) were dug for an increment sampling to gain more detailed information on
both research sites. The amount of samples taken from soil pits in the C-site is
37 while in the B-site it is 32 of which belong 6 to the Acc-area. The number differs due to differences in horizon sequence. 96 increment samples were taken in
the C-site, and 96 in the B-site of which 21 belong to the Acc-area.
Soil samples were taken in October 2014 in a steep west facing slope of a
Cryptomeria japonica dominated plantation as well as on a freshly burned slope
(three months before the sampling) on quartz rough surface rock under brown
forest soil. Due to restrictions replication in other sites was not possible, so we
used pseudo replication in this study.
Each soil pit was dug up to until solid rock was reached or the ground was too
hard to dig without heavy machinery. The profile layers were identified and
characterised by colour, grain size and the substrate to classify the soil features.
(IUSS Working Group WRB, 2014) (Photo 1 and Photo 2).
For the analysis in the laboratory samples were taken from the identified horizons.
Further, to gain more detailed information on the spatial distribution of
measured parameters increment samples were taken from three different depths
(0 - 1 cm, 1 - 7 cm, 7 - 15 cm).
All samples were stored in plastic bags directly after sampling on October 21st
2014. After transportation from the field to the laboratory the samples were
stored frozen until further preparation for analysis. Only the samples for nitrate
and ammonium measurement were freshly taken from the field and directly
sieved (<2 mm) and prepared for analysis.
The soil samples were unfrozen, air dried and sieved (<2 mm). For the total

Photo 1. Soil profile of the forest where the horizons can be clearly distinguished.
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Photo 2. Soil profile of the burned site where the horizons can be clearly distinguished.

carbon and total nitrogen as well as the isotope measurement the samples were
unfrozen then air-dried, sieved (<2 mm), ground and dried in a furnace at
105˚C.

2.3. Analysing Methods
2.3.1. Soil Texture
Soil texture was measured with the pipette gravitational sedimentation method
as described in the BCR Information report (1980).
In order to receive soil texture classes, 10 g fine material (<2 mm) was treated
with a 30% solution of H2O2 in order to remove organic material from the sample. The remaining material was dispersed with Na4P2O7 and shaken for at least 3
h in order to destroy soil aggregates. Silt and clay fractions were determined according to Geeand Bauder (1986) with the distribution of 63 to 20 μm, 20 to 6.3
μm, 6.3 to 2 μm and <2 μm fractions. The pipette method was followed by wet
sieving to isolate sand fractions of 2000 to 630 μm, 630 to 200 μm and 200 to 63
μm. Afterwards, the samples were dried at 105˚C.
The bulk density was measured with a core cutter containing 50 cm3 of soil
sample. These cores were weighed, then dried at 105˚C in a furnace and weighed
again.
2.3.2. Cation Exchange Capacity
1 g of soil was weighed in and 30 ml of a thiourea and silver solution was added.
After 1 hour of shaking the samples were centrifuged for 10 minutes at 1200 g.
The cation exchange capacity (CEC) was then measured with the AAS Analyst
(Perkin Elmer, USA). The Standard was made by Merck (Germany).
2.3.3. Total Carbon and Total Nitrogen
All samples were weighed with the A120s (Sartorius analytic, Japan) and 400 mg
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of each specimen was weighed out and put into ceramic shuttles as well as a
shuttle containing 100 mg of the standard (Chameleon Reagent DL-Aspartic
acid HOOCCH2CH(NH2)COOH).
For the determination of total carbon (Ctotal) and total nitrogen (Ntotal) a
SUMIGRAPH NC-220F automatic high sensitive NC analyzer SCAS was used.
The samples and standards were burnt at 870˚C.
2.3.4. Isotope Analysis
The samples were weighed with the ME5 high accuracy balance (Sartorius analytic, Japan). The specimens were weighed out between 3.9 and 4.1 mg and
folded into tin shuttles. For the determination of δ13C ratios and δ15N ratios the
Thermo Scientific Flash 2000 Organic Elemental Analyzer, DELTA V ADVANTAGE Isotope ratio MS (Japan) was used. For calibration 1 mg of histidine was
used. The samples and standards were completely burnt at 1800˚C.
2.3.5. Extractable Ammonium and Nitrate
10 g of each fresh sample were weighed (ASP402F balance, AS PRO, Japan) out
and 50 ml of 1 M KCl were added. After one day the samples were filtered and
shaken for 30 minutes with the Shaker SA 300 (Yamato, Japan). They were filtered (filter paper No. 6, 125 mm, ADVANTEC, Japan) and stored in a cold dark
place for up to four weeks.
The method used for determining ammonium content is taken from Anderson & Ingram (1989). 10 g of wet sieved (<2 mm) soil were treated with 50 ml of
1 M KCl and shaken for 30 minutes. These samples were treated with two different solutions described in Anderson & Ingram (1989) during analysis whereas
the method for nitrate content was taken from Hayashi et al. (1997). 10 g of wet
sieved (<2 mm) soil were treated with 50 ml of 1 M KCl and shaken for 30 minutes and treated with hydrazine.
The measurement of ammonium and nitrate content was conducted with the
U-2900 Spectrophotometer with an attached AS-1010 Auto sampler (Hitachi,
Japan).
2.3.6. Statistical Analysis
An ANOVA with following Scheffé and Bonferroni & Holm multiple comparison calculation was carried out to determine the statistical significance of differences in total carbon, total nitrogen, extractable ammonium and nitrate, as
well as δ13C ratios and δ15N ratiosat the significance levels of 0.5 and 0.1 for the
C-site, the B-site and the Acc-area.

3. Results
3.1. Soil
All dug soil pits are haplic Cambisols according to by the IUSS Working Group
WRB (2014) independent of their location. The C-site soil pits are characterized
by a horizon sequence of an eluviated top soil layer (AE), followed by a subsoil
horizon enriched in humic substances (Bh) and a weathered horizon (Bw). Fi276

F. Seidel et al.

nally, a transition horizon to the parent material (CB) connects. The soils at the
B-site is lacking the signs of leaching and the soil pits feature a sequence of an A,
Bw and a weathered parent materialhorizon (Cw) (Table 1). Generally, the soils
are sandy with an average pot. pH of 4.1. The Acc.-area’s pH is more basic than
the C-site (Table 1).

3.2. Total Carbon and Total Nitrogen
Total carbon and total nitrogen decreased as soil depth increased (Table 2). In
general, the C and N contents were 1.1 times higher in the soils of the C-site
than in the soils of the B-site (p > 0.05). Further, the values of the soils of the
Acc-area were 1.4 times for Ctotal (p < 0.05) and 1.7 times for Ntotal (p < 0.05)
higher than in the C-site’s soils. Among the elevation gradient contents of Ctotal
and Ntotal in the B-site’s soils tended to increase from top to bottom (p > 0.5) (top
of the slope 24 [mg/g], bottom of the slope 37.6 [mg/g]) (Table 3).
Table 1. Soil properties.
Location*

Horizon
[−]

Clay
(%)

Silt
(%)

Sand
(%)

Texture
[WRB]

Bulk density
CEC
[g/cm3]
[cmol/kg]

potential
pH [−]

A horizon 11.1

13.7

75.2

LS

0.7

146.8

4.5

B horizon

3.8

14.4

81.8

LS

1.3

38.7

4.1

A horizon 12.0

18.6

69.4

LS

0.8

115.0

4.1

B horizon

4.7

16.4

78.9

LS

1.0

32.9

4.0

A horizon

9.1

19.1

71.8

LS

0.6

118.0

4.0

B horizon

2.4

12.1

85.5

LS

1.3

31.2

4.0

A horizon

9.2

16.5

74.4

LS

1.0

80.1

4.1

B horizon

8.2

15.9

75.9

LS

1.2

55.6

4.0

A horizon

6.6

12.3

81.2

LS

0.9

73.6

4.8

B horizon

2.5

11.2

86.3

S

1.1

53.4

3.9

A horizon

5.7

11.6

82.7

LS

0.9

72.3

4.5

B horizon

3.4

11.8

84.9

S

1.2

47.3

4.1

A horizon

7.5

14.6

77.9

LS

0.4

44.5

4.3

B horizon

4.8

15.5

79.6

LS

0.9

41.5

4.3

A horizon

6.1

11.2

82.7

LS

0.5

91.9

3.8

B horizon

3.9

12.8

83.3

S

1.0

55.5

4.0

A horizon 11.6

14.9

73.5

LS

0.7

108.6

5.1

B horizon

14.9

75.3

LS

1.0

40.8

3.9

Control site
C1

C2

C3

C4
Burned site
B1

B2

B3

B4

Accumulation area
B5

9.8

*C1 is found on the top of the slope, C4 at the bottom. The burned site is divided into the upper area in the
slope, referred to as burned site (B1 to B4) and the lower area at the bottom of the slope referred to as accumulation area (B5).
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Table 2. Soil analysis of the soil pit sampling per horizon.
Location

Forest site

Burned site

Accumulation area*

Horizon

Ctotal [mg/g]

Ntotal [mg/g]

δ 13C [‰]

δ 15N [‰]

AE

66.1 ± 44.3

4.2 ± 2.3

−28.5 ± 1.5

0.9 ± 0.7

Bh

17.4 ± 2.5

1.4 ± 0.2

−26.6 ± 0.9

2.2 ± 0.4

Bw

4.9 ± 1.9

0.4 ± 0.1

−28.3 ± 1.1

4.3 ± 1.8

CB

0.7 ± 0.3

0.2 ± 0.2

−32.5 ± 0.04

5.3 ± 1.1

Ah

42 ± 17.2

2.6 ± 0.8

−27.5 ± 0.5

0.6 ± 0.5

Bw

10.5 ± 3.5

0.9 ±0.3

−26.8 ± 0.4

1.3 ± 0.9

Cw

8 ± 6.7

0.6 ± 0.5

−28.5 ± 3.0

1.4 ± 0.1

Ah

51.8 ± 21.3

4.3 ± 2.6

−27.9 ± 0.8

1.2 ± 0.5

Bw

23.3

2.2 ± 0.3

−25.6 ± 0.7

2 ± 0.3

*The Accumulation area is located at the bottom of the burned site.

Table 3. Soil analysis of the soil pit sampling along the elevation gradient.
Location

Forest site

Burned site

Accumulation area*

2

Soilpit*1

Ctotal [mg/g]

Ntotal [mg/g]

δ 13C [‰]

δ 15N [‰]

C1

27.7 ± 39.4

1.9 ± 2.5

−28.8 ± 2.7

3 ± 1.8

C2

21.1 ± 14.8

1.6 ± 1.0

−26.4 ± 0.8

3.1 ± 1.7

C3

47.8 ± 51.3

2.9± 2.8

−30 ± 2.1

3.6 ± 2.9

C4

13.3 ± 10.2

1.1 ± 0.8

−28 ± 0.8

1.4 ± 0.5

B1

24 ± 12.9

1.7 ± 0.7

−26.7 ± 0.5

0.3 ± 0.3

B2

11.2 ± 10.9

0.9 ± 0.8

−28.3 ± 2.0

1.1 ± 0.3

B3

29 ± 29.1

1.9 ± 1.6

−27 ± 0.7

1.2 ± 0.6

B4

28.8 ± 28.1

1.8 ± 1.5

−27.6 ± 0.6

1.5 ± 1.3

B5

37.6 ± 20.2

3.2 ± 1.5

−26.8 ± 1.6

1.6 ± 0.6

* C1 is found on the top of the slope, C4 at the bottom. The burned site is divided into the upper area in the
slope, referred to as burned site (B1 to B4) and the lower area at the bottom of the slope referred to as accumulation area (B5); *2The Accumulation area is located at the bottom of the burned site
1

3.3. Soil Inorganic Nitrogen
The ammonium content of the increment pits in the C-site was 1.2 times higher
than in the B-site’s increment pits and in both, it tended to increase insignificantly (p > 0.05) with decreasing elevation (C-site 1.3 times higher than at the
top, B-site 1.2 times, respectively). The nitrate content of the samples of the
C-site tended to be higher than the B-site’s samples In the C-site’s soils, along
the elevation gradient, the amounts were more evenly distributed than in the
B-site’s soils. There was a decreasing trend from top to bottom (Table 3).

3.4. δ13C and δ15N Isotope Ratio
The δ13C ratio of the research sites’ soils all behaved the same; as soil depth increased the isotopes became heavier within the first 30 cm. Further, the soil δ13C
in the C-site’s soils tended to be slightly heavier (−26.5‰ ± 1.1‰) than the
B-site’s soils (−26.7‰ ± 0.7‰) and the Acc-area’s soils (−26.8‰ ± 1.6‰) (p >
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0.05).
Within the first 30 cm as soil depth increased the δ15N isotopes became heavier (Table 3). The δ15N ratio of the research sites’ soils differed significantly (p
< 0.01) from each other; the values of the C-site’s samples (0.6‰ ± 0.4‰) were
generally heavier than in the B-site’s samples (−0.3‰ ± 0.6‰). The Acc-area’s
samples had similar values as the C-site’s samples (0.5‰ ± 0.4‰). For both sites
the increment sampling showed that the heavier isotopes were found at the bottom of the slope.

4. Discussion
4.1. Total Carbon and Total Nitrogen
The data shows a different distribution of the measured parameters along the
slope after fire. The climate of this region is influenced by heavy rainfalls in
summer and heavy snowfall in winter. In the C-site the vegetation cover seems
to protect the soil and nutrients from heavy erosion, whereas the slash and
burning of the slope removes this cover (Lopez et al., 2012) and thus seems to
strongly increase erosion (DeBano, 2000). Combined with the steepness and
length of the slope, as well as the sandy texture of the soil, the removal of the vegetation cover in the B-site due to slash and burn seems to highly promote eluviation and eventually erosion not least because of a higher vulnerability to splash
erosion (Renard et al., 1997; Do Socorro da Silva, 1997, DeBano, 2000). Further,
the influence of the snow might enhance leaching of cations and reduction of pH
level during the snowmelt period (Guicharnaud & Paton, 2005).
The values of total carbon and total nitrogen are in agreement with the values
found in previous studies for similar research sites in Japan and Norway (Post et
al., 1982; Morisada et al., 2003; Callesen et al., 2013; Ugawa et al., 2012). These
parameters decreased from top to bottom within the soil mainly because of plant
input. Litter fall and its decomposition at the soils surface, as well as processes
happening in the rooting zone (e.g. root respiration) are the main source of CO2,
NH +4 and NO3− and it is important to know the characteristics of the driving
factors, which are soil temperature, moisture and rainfall. These factors influence the litter remaining mass and affect surface soil dissolved organic carbon
and dissolved nitrogen (Shi et al., 2014; Zhou et al., 2014).
In general, the B-site soils had lower contents of total carbon and total nitrogen than the soils in the C-site, which seems to be a typical sign of forest fires
because of the burning of the carbon enriched top soil layer (Certini et al., 2011).
Further, it may be linked to leaching and erosion (Renard et al., 1997; Do Socorro da Silva, 1997; Certini, 2005) which may explain why the contents of both,
total carbon and total nitrogen are elevated in the accumulation area of the
burned site.

4.2. Soil Inorganic Nitrogen
High precipitation as well as severe landforms such as steep slopes promote
leaching of the highly mobile nitrate ( NO3− ) (Hobbie & Ouimette, 2009). In our
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study site NO3− concentration was in general low in both sites but burning apparently enhanced leaching in the soil as indicated by the lower NO3− concentration in the B-site’s soils. The ammonium ( NH +4 ) distribution, shows similar
patterns. Even low severity fires can promote surface runoff by enhancing the
hydrophobicity due to a water-repellent top layer parallel to the surface that decreases soil permeability. The moving ashes on the slope can clog soil pores and
thus seal the soil surface leading to a decrease in water holding capacity and
eventually increasing runoff and soil erosion (Renard et al., 1997; Do Socorro da
Silva, 1997; DeBano, 2000; Certini, 2005).

4.3. Soil Carbon and Nitrogen Isotope Ratio
The δ13C isotope ratio changes with soil depth and elevation; the surface layer is
enriched in 12C, the deeper layers are enriched in 13C. The reasons for differences
within the soil layers are humification processes. Through biochemical and
abiotic processes, the carbon of organic residues is transformed and converted to
humic substances at the soil surface changing in turn the δ13C ratio (Quideau et
al., 2000; Kramer et al., 2003; Du et al., 2014). Additionally, in the C-site heavier
isotopes were found at the bottom of the slope (top of the slope: −26.5‰ ±
1.1‰, bottom of the slope −25‰ ± 0.5‰), whereas at the B-site δ13C became
evenly distributed along the slope as shown by the increment sampling which is
evidence of depleted carbon material becoming part of the accumulation area.
The result of the δ13C soil pit measurement in the C-site showed that the δ13C
first becomes heavier from the AE to the Bh horizon before decreasing with
depth. Since the AE horizon is thinner at the bottom of the slope in the C-site a
higher number of increment samples taken from the 13C enriched Bh horizon at
the bottom of the slope resulting a higher δ13C within the first 15 cm of soil.
In the B-site the distribution of soil δ13Calong the slope was even because of
the origin of the samples; the A horizon is thicker at the bottom of the B-site
probably caused by erosion leading to a higher number of samples taken from
this 12C enriched horizon (Dzurec et al., 1985; Melillo et al., 1989; Garten et al.,
2000; Boström et al., 2007; Du et al., 2014). Further, the fire burned the litter
layer and left ashes behind with a heavier isotope ratio (Gonzáles-Pérez, 2004;
González-Vila et al., 2001) contributing to a difference in δ13C which are then
redistributed by rain within the slope.
The δ15N changes with increasing soil depth; the 15N depleted soil layers are at
the top, the 15N enriched at the bottom. This is in accordance to the literature
and there are several mechanisms contributing to these patterns, some of which
are litter inputs, fresh belowground inputs and microbial activity (Nadelhoffer &
Fry, 1988; Högberg, 1997; Hobbie & Ouimette, 2009). The soil δ15N in the B-site
however, was significantly (p < 0.01) lighter than in the C-site, because of
changes in the soil surface chemical composition which has also been observed
by Hobbie & Ouimette (2009). Mainly three factors are controlling the 15N distribution in soil profiles; the N transfer by mycorrhizal fungi leading to 15N depleted plant litter at the soil surface, while enriching the subsoil in 15N due to
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their habitat at the roots of the host plants. Secondly, 15N enriched compounds
take longer time to get decomposed while 15N depleted compounds get preferably turned over. Lastly, in non-N limited forest ecosystems like our research site,
the N loss during nitrification might account for large 15N enrichments with soil
depth. Further, along the elevation gradient at the B-site the inorganic nitrogen
seems to move down slope depleting the soil of 15N at the top while the Acc-area
gets enriched in 15N. The top is constantly losing inorganic nitrogen, while the
bottom enriches, which is evidence of depleted nitrogen material becoming part
of the accumulation area and thus, promoting nitrogen availability and aheavier
δ15N ratio in the accumulation area in comparison to the upslope situation.

5. Conclusion
In summary, the steep slopes in combination with high precipitation in summer
and in winter, prompts surface runoff. After the low severity fire, surface runoff
seemed to be strongly enhanced as indicated by changes in distribution and
concentration of nutrients along the slope. δ15N and δ13C values were in agreement with the spatial changes of soil nitrogen and carbon along the slopes after a
low severity fire. A significant increase of available nitrogen because of a low severity fire was not observed. Instead, we found a different distribution of the
available nitrogen. The growth of cedar seedlings will be probably influenced by
the spatial nutrient distribution caused by the low severity fire with seedlings at
the bottom benefitting more than those at the top.
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