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Seasonal variations in surface water nitrogen cycle in the western subarctic North Pacific
revealed by nitrogen isotope ratios of amino acid from the settling particles
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The nitrogen isotopic composition (6"N) of nutrients in the surface ocean transfer to the 6N of
phytoplankton, settling particles, and eventually benthic sediment. The 6N of settling particles
and sediment can therefore be used to trace the past nitrogenous nutrient environment. Previous
observations have revealed that there is an inverse relationship between seasonal 6N and flux of
settling particles. In winter at high latitudes, the settling particles have high 6"N and low flux
as compared with other seasons. In contrast, the surface water nitrate in winter has the lowest 6"
N in a year due to convective mixing. The winter settling particles should also have the lowest 6"
N, if winter phytoplankton assimilates only nitrate. Previous studies pointed out three reasons why
6"N of settling particles from autumn to winter increases despite the decrease in 6"N of surface
nitrate: (1) the increase in contribution of zooplankton, which have a 6"N about 3 %higher than
that of phytoplankton; (2) the contribution of old particles most degraded with isotope
fractionation in a year; and (3) the winter phytoplankton assimilates not only nitrate but also
ammonium, which has higher 6N than nitrate due to nitrification. In this study, to clarify the
reason we applied the compound-specific stable isotope analysis of amino acid and a marine nitrogen
isotope model. Sediment trap experiment was conducted at 1000 m depth at station K2 (47°N, 160°E)
from June 2014 to July 2015. The bulk 6"N was determined by a sensitivity-improved EA/IRMS. The &"
N of glutamic acid and phenylalanine were determined by GC/C/IRMS. The bulk 6"N show relatively
low values around 2% from July to August and increases to 5% from September to June, which is a
typical seasonal variation observed at high latitudes. Surprisingly, the apparent trophic positions
of settling particles estimated from the 6"N of glutamic acid and phenylalanine are 2.0+0.71 both
in summer and winter. This is the first evidence that the winter high-6"N of settling particles
does not reflect the increase in contribution of zooplankton. Our model result suggested that the
winter high-6"N value of settling particles mainly reflects the winter high-6"N of ammonium due to
nitrification, which was strongly supported by the nitrogen isotopic compositions of amino acids.
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Quantitative and qualitative distribution of fluorescent dissolved organic matter 1in
surface waters throughout the Pacific
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Dissolved organic matter (DOM) in the ocean basically originates from marine organisms, i.e.,
phytoplankton and heterotrophic bacteria exudation, viral cell lysis, protozoan grazing and
zooplankton sloppy feeding, and is mainly consumed by heterotrophic bacteria. It has also been well
documented that ocean physics together with biological processes shape the basin scale distribution
of dissolved organic carbon (DOC) concentration. Thus, distributional patterns of quantity and
quality of DOM are possibly related to oceanic ecological provinces such as Longhurst’s oceanic
provinces that are divided based on the prevailing role of physical forcing as a regulator of
phytoplankton distribution. Even though basin scale distribution of DOC concentrations throughout
the open ocean has been clarified, qualitative (compositional) distribution of DOM in relation with
oceanic ecological provinces has scarcely been reported. Thus, the knowledge regarding with factors
controlling the oceanic DOM composition with basin scale is limited.

In this study, we determined quantity and quality of fluorescent DOM (FDOM) in surface waters
throughout the Pacific using excitation and emission matrix (EEM) fluorescence spectroscopy
combined with parallel factor analysis (PARAFAC). Surface water samples were collected from the
North and South Pacific during four Hakuho-Maru cruises (KH-11-10, KH-12-3, KH-13-7, and KH-14-3
cruises). EEM analysis was performed using FluoroMax-4 (Horiba), and PARAFAC was conducted by the
drEEM toolbox on MATLAB (MathWorks). EEM-PARAFAC identified two protein-like components and two
humic-like components. We clarified spatial distributions regarding with abundance and composition
(i.e., ratio of two components) of humic-like as well as protein-like components. In addition, we
used cluster analysis for establishing oceanic provinces from FDOM composition. In the
presentation, we will present (1) the meridional differences in FDOM abundance and composition
throughout the Pacific, and (2) the similarity/difference between Longhurst’s oceanic provinces and
oceanic provinces determined by FDOM composition.
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Influences of carbon and sulfur cycle inside the hypersaline microbial mat on the chemical
composition of overlying brine water
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Salinity is one of the most important environmental factors limiting the habitability of the marine
organisms. As the seawater evaporates and the salinity increases, unique ecosystem is formed by
specific organisms tolerable to substantial fluctuations in osmotic pressure, pH, and redox
condition. In particular, microbial mat often formed in shallow hypersaline aquatic environment is
known to be densely inhabited by microorganisms such as cyanobacteria, phototrophic and
chemotrophic sulfur bacteria, sulfate reducing bacteria, methanogens, and others (e.g. Ollivier et
al., 1994). Intensive studies have been made to reveal the biogeochemical processes of these
microorganisms and their mutual interactions (e.g. Des Marais, 2003), but only few studies have
focused on its effect on the chemical composition of the overlying brine water. In this study, we
analyzed brine water collected from the modern saline pan in Trapani, Sicily, to understand the
influence of the microbial activity on the overlying brine water with different salinity.

Major ion concentrations, DIC (dissolved inorganic carbon) concentration, and its carbon isotopic
composition (6”CDK) were measured on 9 brine water samples with different salinity (38-276).
Although intensive carbon fixation by photosynthesis occurs in the ponds where microbial mat is
formed (salinity 97-159), corresponding DIC concentration showed little decrease (1250-1000 pmol L
). This may be because mineralization of the fixed carbon by sulfate reduction occurs in the mat,
releasing DIC in the brine water (e.g. Des Marais, 2003). This interpretation is supported by the
low 6"°C, value (~-10%), because sulfate reduction supplies relatively “C-depleted DIC.
Alternative explanation is the chemically enhanced atmospheric invasion of C0,, which can cause
considerable depletion in GBCDH (Baertschi, 1952; Lazar et al., 1992). By contrast, increase in
the 6", value (~7.2%) is observed in the ponds with higher salinity (>27@) where no microbial
mat is developing. This may be attributed to non-equilibrium escape of CO, due to higher salinity
and lower pH (Stiller et al., 1985; Barkan et al., 2001). These results suggest that 613CDIC of
hypersaline environment varies substantially due to both biological and physical processes.
Despite the intense sulfate reduction taking place in the mat, variation in SOf' concentration
follows the ideal seawater evaporation path (Timofeeff et al., 2001). This may be because sulfide
originating from the sulfate reduction is re-oxidized biotically by sulfur oxidizing bacteria or
abiotically by the oxygen produced by cyanobacteria inhabiting the upper layer (e.g. Oren et al.,
2009). Taken together, although DIC and SOf' are utilized intensively by the microorganisms in the
mat, their content in the brine water are relatively unchanged due to efficient recycling in the
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Nutrient uptake in river networks controls nitrogen and phosphorus transports along the
river-to-ocean continuum
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Riverine transports of organic and inorganic matter from watersheds can be an important flux that
supports the downstream and coastal food webs. Recent studies have identified that stream
ecosystems uptake and/or mineralize the large amount of river-borne material leaking from
terrestrial ecosystems, resulting in the decrease of material transports from land to the ocean.
However, the uptake rates of nitrogen and phosphorus in the entire area of a river network from
headwater streams to downstream rivers to estuary has remained unknown, especially in mountainous
watersheds with high relief, such as watersheds in Japan.

We will present our recent empirical studies in the Fuji River watershed, which show the“basin
metabolism”of nitrogen and phosphorus to identify the fate of river-borne material along the
land-to-river-to-ocean continuum. Moreover, our study will show the relationship between fluvial
geomorphology (e.g., channel size and river network structure) and the riverine transport of
nitrogen and phosphorus. We emphasize that physical modifications of river network strucutre may
affect the delivery of nutrients to coastal areas, resulting in change of the strength of
land-ocean linkages through riverine nutrient flux.
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Assessment of watershed scale nitrogen cycling by hydrochemical modeling
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Gentle landform like hilly area is the spot to produce dissolved Fe
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[Introduction]

Iron is an essential element for plants, and is also a factor limiting primary productivity in some
oceanic area. Moreover, Fe can be too short for phytoplankton’s growth in some coastal zone (e.qg.
Hutchin et al., 1994). River is thought to be a main source of Fe to ocean, but there are few
researches studying where dissolved Fe is produced in a river basin. The present research aims to
examine geographic factors that control the concentration of dissolved Fe in stream with a special
focus on reductive environments in a river basin.

[Methods]

Streams from various landform types including steep mountain and gentle hill were studied, which
were located in Hachiouzi-city, Akiruno-city, and Oume-city, Tokyo. In the research here, regions
higher than 200m ASL ware regarded as mountain and at lower than 200m as hill. Dissolved Fe and
dissolved Mn were measured with ICP-AES (Thermo-FisheriCAP6@00@). NO, and 304} were measured with
ion chromatography (DIONEX DX-120). To examine the influence of geographic factor in catchment area
for the dFe concentration, mean inclination of the valley from the sampling spot to 200m upper was
calculated with GIS software named QGIS.

[Results and Discussions]

Most of dissolved iron (dFe) concentrations sampled from mountainous area were below 10@ug/L. On
the other hand those from hilly area were comparatively higher; 20@ug/L and more. Considering the
relationship between the mean inclination and dFe concentrations, dFe concentrations tended to be
higher with the decrease in the inclination of valley. dMn concentrations also tended to increase
in hilly area.NO;” concentrations and

504} concentrations were lower at the site high dFe concentrations suggesting denitrification and
sulphate reduction in reductive conditions. In short, gentle landform like hilly area creates the
reductive environment with a function of producing dFe.

Keywords: Dissolved Iron, Reductive environment
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forested watershed using triple oxygen isotopic composition
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Nitrogen isotope patterns of trees and soils in two different nitrogen deposition forests
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Anthropogenic nitrogen (N) deposition on forest site is concerning to modify plant species
diversity and soil-to-plant N uptake. The N isotope ratio (6"N) of soil and foliage reflects
nitrogen cycle in the ecosystem and distinct plant N source. To better understand the effects of N
deposition to soil N status and plant N uptake, we analyzed N content and 6N of soils and foliage
in two different N deposition forests (Mt. Tsukuba: 11.5 kg N ha™' year™', Katsura: 7.5 kg N ha™
year") in Kanto region. We sampled soil from upper and lower position of the two forest site
respectively, and measured extracted inorganic N content and isotope ratio. We also analyzed leaf N
content (N%) and 6"N values of 30 woody species with different life forms (canopy and understory
species). The soil nitrate concentration in Mt. Tsukuba was 25 fold higher than Katsura, and the 6
"N value was constant through the site (-2.6 #0.1%). While in Katsura, ammonium concentration in
soil was high especially in upper slope, but in lower slope dominated nitrate. The foliage N% was
high in Mt. Tsukuba than Katsura. The foliage 6"N value differed significantly among species in
Katsura but in Mt. Tsukuba foliage 6"N value showed steady through species and the value
corresponded with soil nitrate 6"N. From these results, N deposition may lead changing soil N
status and alter plant N source and uptake.
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Nitrogen utilization of hinoki cypress at high and low altitude in Kochi
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Environmental controls on patterns of plant nitrogen uptake in Canadian permafrost soils
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Plants develop different strategies of nitrogen (N) uptake in response to N limitation. This may
explain N supply to plants from N-limited soils and niche differentiation due to soil N levels. To
analyze the relationships between N availability and patterns of plant N uptake, plant uptake rates
of different N sources ("°C, “N-glutamic acid, "N-urea, “N-ammonium, "N-nitrate) were measured in
the field condition. To assess N availability, the concentrations of amino acids, ammonium, and
nitrate in soil solution and the mineralization rates of glutamic acid, arginine, ornithine, and
urea were studied. We compared four sites in Northwest Territories, Canada; white spruce forest
(WSF) at upper slope and black spruce forest (BSS) at lower slope on foothill of glaciofluvial
sands, black spruce forest (BSF) and shrub birch tundra (TND) on fluvial sediments. In soil
solution, DON was abundant at all sites, but inorganic N was abundant only in TND and BSS. Urea
mineralization potentials were consistently high at all sites, except for BSF. This suggests
microbial N mineralization is highly limited in N-limited BSF soil. Birch and grass preferentially
absorbed inorganic N, while white spruce and black spruce can utilize amino acid-N under N-limited
soil to bypass N flow between soil and plants.

F—OU—F 2B KARL 7= B

Keywords: Soil, Permafrost soil, Amino acid
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Damages of the world trees caused by sulfuric acid of the air pollutant
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Effects of vegetation on soil microbial dynamics in a tropical forest and savanna of
eastern Cameroon
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The forest-savanna transition zone is widely distributed on nutrient-poor Oxisols in central
Africa. Our previous studies of soil nutrient stock in this area showed that forest is likely N
rich and P limited ecosystems, due to the N-fixation tree, though savanna is likely N limited
ecosystems. To reveal and compare the nutrient flow in relation to soil microbes for forest and
savanna vegetation in this area, we evaluated seasonal fluctuations in microbial biomass carbon
(MBC), nitrogen (MBN), and phosphorus (MBP) for 1 year as well as soil moisture, temperature, soil
pH, and extractable soil nutrients for both vegetation types in eastern Cameroon. Soil pH was
significantly lower in forest (4.3) than in savanna (5.6), and soil extractable N was larger in
forest (87.1 mg N kg™ soil) than in savanna (32.9 mg N kg™ soil). We found a significant positive
correlation between soil moisture and MBP in forest, indicating the importance of organic P
mineralization for MBP, whereas in savanna, we found a significant positive correlation between
soil N availability and MBP, indicating N limitation for MBP. These results indicate that forest is
an N-saturated and P-limited ecosystem, whereas savanna is an N-limited ecosystem for soil
microbes. Interestingly, we observed a significantly lower MBN and larger MB C:N ratio in forest
(50.7 mg N kg™ soil and 8.6, respectively) than in savanna (60.0 mg N kg~ soil and 6.5,
respectively) during the experimental period, despite the rich soil N condition in forest. This may
be due to the significantly lower soil pH in forest, which influences the different soil microbial
communities (fungi-to-bacteria ratio) in forest versus savanna, and therefore, our results indicate
that, in terms of microbial N dynamics, soil pH rather than soil substrate conditions controls the
soil microbial communities in this area.

F-O—R:BFR - UUVEE ITEMEVER SM—UNVITERE. BFTIUN
Keywords: Soil N and P dynamics, Soil microbial dynamics, Forest-savanna transition zone, Tropical
africa
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Can we comprehend organo-mineral associations occurring at different levels of soil
aggregate hierarchy? A case study using a volcanic-ash soil (Andisol)
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Organic matter (OM) in soil is subject to both microbial transformation and interaction with soil
minerals, during which soil aggregates are formed at the spatial scales of nano to mili meters. Due
to the variations in mineral and OM compositions as well as the nature of the interaction between
the two, organo-mineral particles or aggregates have a range of size and density. Physical
fractionation is an effective approach to study organo-mineral interaction and the factors
controlling the storage and turnover of soil OM. However, it remains unclear how the findings from
fractionation studies are related to the concept of aggregate hierarchy (e.g., larger aggregates
are maintained by transient binding agents while smaller ones are held together by more persistent
binders). Here we present three studies that use the fractionation approach to examine how short-
and long-term soil OM dynamics are linked to the hierarchy concept using Japanese volcanic-ash
soils that is known for strong aggregation and OM stabilization capacity.

First, we demonstrated that the isolation of low-density fraction, a readily accessible OM outside
of aggregates, was necessary to examine the factors controlling decomposition temperature
sensitivity. Second, using sequential density fractionation, we isolated soil aggregates that are
resistant to mechanical shaking and showed density-dependent changes in the chemistry of OM (d"°C,
d ®N, d"C as well as C:N ratio) and that of mineral phases (organically complexed metals and
short-range-ordered minerals). Third, we found the particle size dependent changes in
organo-mineral chemistry in the same soil only after achieving maximum dispersion of these
aggregates by sodium saturation followed by sonication. Clay-sized particles after the dispersion,
however, still showed aggregated features by SEM and TEM. We will discuss possible factors
controlling OM stabilization in these fractions and the presumed relationship between the fractions
obtained from different levels of aggregate hierarchy (sonication-resistant particles vs.
shaking-resistant aggregates).

F-0O—F LIRKRE. HHIBE. BRY - LYOREER

Keywords: soil carbon, microstructure, organo-mineral interaction
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Nature of organo-mineral particles at a lower level of aggregate hierarchy among
contrasting soil types
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Soil organic matter (SOM) accounts for a major portion of terrestrial C and is considered to be
stabilized against microbial degradation due partly to its interaction with soil minerals.
Particle-size fractionation is an effective approach to distinguish different types of
organo-mineral particles. Many early studies showed hierarchical structure of organo-mineral
particles that are bound together by various binding agents. Yet how organic compounds of microbial
and plant origins interact with mineral phases and how such interaction contributes to the
hierarchical structure remain unclear. Facing climate change induced by C imbalance, it is
particularly important to better understand the factors controlling C concentration and its mean
residence time among particle size fraction in different soil types. Here we focused on the
sonication-resistant organo-mineral particles collected by particle size fractionation from four
soil types of contrasting minerology. We hypothesize that the distribution of percent of modern
carbon among particle size fractions differ among the soil types due to the difference in the major
forms of organo-mineral associations. We compare top soils (A horizon) from four soil types:
allophanic Andisol, non-allophanic Andisol, Mollisol, Ultisol. The recovered particle size
fractions are characterized by selective dissolution (pyrophosphate, oxalate, and dithionite),
isotopic contents (™N, "c, ™0, and 13-C solid state NMR. We will discuss common patterns and
differences among the four soils.

F—OU—R LIEERY. BRESEEFR. BWMON. TEEREEREE
Keywords: soil organic matter, organo-mineral interaction, advanced microscopy, soil aggregate
hierarchy
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What physicochemical properties better explain the long-term biodegradability of
burning-derived char?
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Fires and field burnings produce char, which represents an important carbon (C) sink due to its
high stability against biodegradation. Yet its potential for long-term C sequestration remains
elusive as char has large variation in terms of physical and chemical properties depending on
source material type and burning conditions. We thus need biodegradability indices that are
applicable for the range of chars. The 0/C molar ratio has often been used in the literature. On
the other hand, H/C molar ratio better correlates with char’s chemical composition which is likely
to control biological stability against microbial degradation. We thus tested if H/C ratio serves
as a better index of the biodegradability than 0/C ratio by comparing the chars prepared under
different conditions (200-600 °C, with/without heating temperature duration, low and ambient O,
levels) from rice straw and husk. We assessed their physicochemical characteristics and chemical
composition using solid-state CP/MAS "C-NMR. Based on 295-day laboratory incubation, we obtained
biodegradability at three time scales: short (<100 d), intermediate (295 d), and long (>500 d)
using inter- and extrapolation of decay curves. The short-term biodegradability was better
explained by 0/C ratio whereas the long-term biodegradability was better explained by H/C ratio.
The H/C strongly correlated with aromatic and 0-alkyl C, while 0/C correlated with carboxylic C as
well, suggesting that 0/C reflected the amount of labile organic matters such as organic acids. Our
findings suggest that long-term C fate of burning products is better estimated by H/C ratio rather
than 0/C ratio at least for the rice residues.

F—O—F R RERETE. Rk
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Molecular level characterization of soil organic matter by using XRD and FTICR-MS
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Soil organic matter (SOM) includes metabolites and decomposed products of plants/organism and those
products having different degrees of humification (or darkness). The SOM plays important roles
associated with crop productivity and carbon sequestration. To understand the dynamics/functions of
SOM, chemical structure of SOM is to be clarified. The molecular recalcitrance of SOM is one of
their stabilization mechanisms in soils. Condensed aromatic components that could derive from char
have been considered as the recalcitrant components. Here, we highlight our studies on the chemical
characterization of soil humic acids (HAs), especially for condensed aromatic components.

Materials and methods

Humic acids (HAs) were prepared from ten Japanese soils to cover varying degrees of humification
according to NAGOYA method. The degree of humification of HAs was evaluated with the absorbance at
600 nm per mg C mL™' (A,,/C) and the ratio of absorbances at 400 and 600 nm on a logarithmic scale
[Log(A,/Aspe) 1. Based on these two variables, HAs were classified into four types: Rp < P < B <A,
with the degree of humificaiton increasing in this order.

The XRD profile was measured following to Fujimoto and Shiraishi (2004). The XRD profiles were
analyzed by using Carbon Analyzer DiHiGa Series 2007 software (Ryoka Systems Inc., Tokyo). The
composition of carbon layer planes on a weight basis was obtained by fitting the XRD profile to
theoretical profiles. The FTICR-MS was performed according to Sleighter and Hatcher (2008). The
molecular formulas assigned were examined using the van Krevelen diagram and Kendrick mass defect
(KMD) analysis that focusing on condensed aromatic structure.

Results

1) The 11 band analysis indicated that the radius size of the carbon layer planes in HAs ranged
from 0.48-1.68 nm, corresponding to 4- to 37-ring condensed aromatics.

2) The contents of the total and larger carbon layer planes were larger in HAs with both darker
color and larger aromatic carbon content.

3) The number of molecular formulas in the condensed aromatic region increased with increasing
degree of humification (from Type Rp to Type A HAs), as well as the sum of the peak magnitudes of
those formulas.

4) The KMD analysis indicated that the largest number of the rings in potential condensed aromatic
components increased in the order: Types Rp and P (7) < Type B (9) < Type A (10) HAs.

F—O—R LIRAEY. XREA. \BEEEERD
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Development of automatic analysis apparatus for triple oxygen isotopes of dissolved oxygen
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Monitoring on atmospneric mercury concentration by Carbonized passive sampler
-Comparison of the Tokyo metropolitan area and Hokkaidou-

*KHE BAK'. #BR BX' &7

*Akihiro Okuma', Natsumi Umezawa’, Kenichi Satake'

1.MEXY - HIKRIE. 2. BFRRENZERTEY S —
1.Geo-environmental Science,Rissho University, 2.Center for Environmental Science, Saitama

[[FL&IC]

KEHCTFHET BKIBIF5%U EHHG' (5 IRTTHREEKIR) . ZDMICH™ (BE7KER) . Hg-P (RIFIRIK
) [CABIETND, ARPTIEMLHC (. REETARENMELZH. AR TOREREN ~2FEE BREE
S5NTUD. ZDe®H. 1—Z I T7KETHHSINIZKIENBARICKTEE SN, BADEEBRARNDIATN
BCENMBIINTU D, BRTOERIF197FENSKI N, WETEZEIMMERUEOEZSY VIR
F—I3aVTETPVIVALBEERCIDORSHFKBEERNL. BEEZRAELTLD, LHL. AIEEEA
18, 4EEETHD. ENATHSREICRELED. BAZEOHINEEE D OB E K5 126 (CEEME
F=HREEXSZDN. COFECETHEAHEMICESNTHD. ERBEERORE LIS TORIE NREEHE
1£128. LLRIEROMRTERE & D ERI SR DK [P AIREE DRAB SMH TLEV . T T AL TIIRMAT
EE(CAERRATRE CH D, BIREME L BF LB E SH 2R TORIEMNATEREL KRR/ v IV
S— 1 EAVEKRSFEBEEDAIEZERIKRL TL D, ABETEHIEE. HER. LREB, BFERICHVTE
Ll KRH/KIREEDAER/RZE RN D,

[F53]

AATRTHER LT RAER/ S 2 Y Y 7S —Zi0BEmEERNAE AR (BB XEMEMTEM) « b
BEALIRT (BB XRZEART v+ V/IR) « BEREST (MEXZEATvV/IX) ( BERMNEAER (5%
BERBRZEERT VS —) (C2014FTB(CEMRICKRIER/A v DY Y IS —EREB L2015FE8HFT1y BEIC
USRIz, e, mER/ISYy I T Y TS —DKEREEN S ARTKIEEE(CIRET S/

. EBERMEMAMTRAETL TKSPKEBREEAEL 2, EURLIZRIBR/AY TSV TS5—(F/85

T IILLATERAL. RBRB(CCREEREAER. AR YR YVILX VWEOMA-2000% BOWTRRELZ. KK
FKEREE (X, R TZEBLTSomL/minDIRE FRE TRHEE (CE 7 VIVALRBE L. BUXUZHEE T FIL
JLRMNEEECFRE L. ERE(CTHART Y IVILX I YEOWA-50& BV TRIE L 2o

[fER]

ARAHBEEKIREEEM. RIR/XY I T TS—FhNOKBIREEZPE TS L. MEDRIRIEM=0.003P +
0.06 (r=0.09. n=20) &Eofco CHRERAULT. BMRDOAKFKIREEZ RDIER. RINAREICH(FSD
KSHKEREE(30.1-1.3ng/m’. AR ClL0.6~1.5ng/m’. P2 RETTI30.2~1.4ng/m’. BEATHCTIE
1.7~3.1ng/m’. MIAMCIE1.9~2.9ng/m’, KT T(30.4~1.8ng/m TH D, EDMHRESHETE(INS
holze EENEZAUY YT RT—I3a VOFIEE(IHL.3ng/mM TH D, LK IT—0w /Y OERREHD
EEL1.5~1. Tng/mMEEDN TS, EEATHEMARIE. BAOEHNLEEERL. fIRMH. 8F8. hz
KH], EBMHE. EKPI—0Ov/ INZEFEROEE XD ELPENMEETR U,

F—O—R ! XRQBERFEZSVVT, RIER/INY DT TFS— KR
Keywords: Monitoring on atmospnere, Cabonized passive sampler, mercury
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Observation of 0, flux in red pine forest
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[[FUSIC] RMERERICS (T IMEBIMADIRIN - B (FRFRBEROUREZE (CEEN - BENTEEE R(E
9 (O0llinger et al., 2002) , AFKTI(I. FIMERBRICH TIBRBEMEAV VDTSV I %%, YIED
BEARL DEEXEZ AT IMERECKID. EXFH7ZAOVYM (FIY) (CT. MELZHERERET 3.

[73°E] 2014598268 ~2014F118130. ELEH7 DV YMBSRKENS D — (FIY) (CT. KSNO. NO, 0
P RUOREDEHAIZEIT o c, F22015F108158~20168F1H218(C0, £ 0, BEDEHAET O 2, MRRER
D —EBEDRSEENENI2 nE#25 mTH B, NOENOEBEDEHAF. Mo Y/N—IEZRENDITERE

(Thermo Scientific, 42i-TL) &ZRULZ. 0,&£C0,MEHAIICIE. ENZNEMKINSHTEE (Thermo
Scientific, 49i) E&IRAMRURSIHTERE (Li-cor, Li-820) ZAU\z. X&RYVFILOE. 7AVYMROERE L
2EE (20144326 mE32 me 20154F(326 mE34 m) (CFREL. BREDARZE. PFAF1—TJZRAVTHED
DREEFITHEIL. NILITERVTREICESDEEPAZERMEL 2, AIFICEE26.5 mcRELZOO—XR
IRR C0,/H,0 HRDHFEE (Li-cor, LI-6262) (CLD. (0,75 v D IEBEBIEICK DK (RMEEIRR
0,75 w0 AT —5) « EEETRNZ0, TS5y 5 2B LTz,

(f&R - Z8] 2014FOERAEEH N0, TS5y I RS EEECBEREACKIDZENZEN-9.047.3 micromol
m? s, -8.6t6.5 micromol m? s (+D%3 DHEFFAEDELRE) LB, BEETESNIZ0,T
Sy XASBERMETH/OSNIMELIDENS VN RELHEICT—H U, EEENEREL TLSC EZRR
UTc. BREEY (NO,NO,) D26 m&32 mDBE(C. BREIFHIINEN O . BRERDBRECVIDEE
EhTncens, mIROFHIREZ AV CBREIEMDEREICELS TS YO XEHAIG. MEHBREDOSH
SELLWCERDDN D2, —7A0,026 mE32 mDBE(CIE. BELENHATS N, 0,075 v 0 XEHAHENS
5NBEHPH DT, 20145, 2015FDMEDO, TS5V D X &EZNZN-1.141.5 nmol m? 57 -1.942.5
nmol m? &8z, 2015FEREM0, IS WD R%E-0.9:2.6 nmol m” s &8z, MEICHARTRETO,DIK
I - BEMNNS VMERARS S C EMRBASHEL D IE, COMEAEIFFETHIRTH SN TAILZTORIL VYE
NYTFO-—YVYIYMTNDO, TS v O XDEARER (Fares et al., 2010) EE€E—HUT,

References: Ollinger et.al., 2002, Global Change Biology 8, 545-562. Fares et al., 201@, Agric For
Meteorol. 1508, 420-431 .

F—O—R 1 FVY TSYDIR, HF
Keywords: ozone, flux, forest
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BRELGRHFCH TR/ TOMBOERBEIGE & ESm
Mean residence time of leaf nitrogen and leaf longevity of hinoki cypress (Chamaecyparis
obtusa) under nutrient-poor soil
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BARSIRN L =BREMENICHAT S HC. BREBBAICERIEFISIMHEIERD. BIENEBRFE
B3, BEFMEBREITREURCL D TRE D, BBEAOLERTE. BEREBLTIERGICESHORVEE
RHEND, UNUEARS, A—EETIETEREICH L CESFMPERBZRBEE SETETLINIC
DUTORERFDEV, £/ FEFERTENRDAFRRTIERICNS . EfmOHBINEL VW cHESMEXSD
CEDELL, CDES. BIBEEEEMREEC > TEEMEELT B, AMETIE. REHILROEXR
BFLIZE ) T O T BRENRLES 1R (ICHNT. £/ FOBREICH(TDEBRFEIF (leaf-N
MRT) (CEHFMEBRIITREUENARIIITRECDODVWTHS MU,

HEEMYINRREE )Y — T4 —)LOBRETE > TEE LILEBEERYMRROFITHEE (AN-MRT) (&
5.4~38 3F L LVEHEETR U, CNSOMEERMOMRDE J FMELRTRKEN 2, AN-MRTARWVIE
E. EEmEleaf-N RTFR<ED., BEE (BEEE) . BERZREQ/NIMEAZETRLUZ,. —FA. BF5|
FRUX, HGEESE. SHEERE. £ESSJUTBEDEBRERE CAN-MRTE (IBH S HVEBERIIERSH SN
Mot TENBRERENSUVWEIEEDEEZ/NS K UL TEFMERC L TUL . BEMNEBRGITEL
L(IMMOMITD & J FMEERTEN D2, BRFIFTRELRIVTFNOTOY LTERLEOH. AN-MRTEBE
RO SNEN>EEEZSND, T, TMOE ) FMTIE. UABEPLIEREICLST. BEE
EI—FEGELTUVIEEZEX SNz, UEDERNS. ARBAEMICHITDE ) T, leaf-N RTERS TS
e, TF BREITRULEEEC L. 5. MRICLBDTENDRRERE(CIDU CTESXEEEREITS
CEICEDEFMERILSTETVBRIEMRBESHEL DI,

F-0O—F  MEOERRFERME. BEm. FEES. /&, HEEHKY

Keywords: mean residence time of leaf nitrogen, leaf longevity, leaf production, hinoki cypress,
organic horizon
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Investigation of streamwater chemistry in forest with heavy snowfall in northern part of
Shiga prefecture
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*Kento Fujita', Ken'ichi Osaka’, Shinsho Chishiro', Osamu Nagafuchi’, Takashi Nakamura®’, Kei Nishida’
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1.Environmental Science Graduate, the University of Shiga Prefecture, 2.Department of ecosystem
study, University of Shiga Prefecture, 3.Interdisciplinary Research Center for River Basin
Environment, University of Yamanashi

Nitrogen exported from forest is considered to affect environment of downstream ecosystem, means
that the understanding the processes of nitrogen export from forest is important. Particularly,
many study reported that snow accumulation and snowmelt has important role in nitrogen export from
forest with heavy snowfall region. The northern part of Shiga prefecture is specified as Special
Heavy Snowfall Area under the Act on Special Countermeasures for Heavy Snowfall Area. However,
temperature in the forest is relatively high, because the forest is located in the southernmost
area of Special Heavy Snowfall Area. Therefore, during snow accumulation, snowmelt is often caused
by high temperature in northern part of Shiga Prefecture. However, observation of nitrogen export
during snow accumulation and snowmelt in such forest is very few. Therefore, we observed nitrogen
export from the forest during snow accumulation and snowmelt in northern part of Shiga Prefecture.
We conducted the experiment in the Surumi catchment located in the northern part of Shiga
prefecture. We collected streamwater sample by automatic water sampler (ISCO, 3700) in the snow
fall in 6 to 24 hour interval in a day. Samples were analyzed for total nitrogen, dissolved
nitrogen, nitrate and ammonium. We also analyzed oxygen and nitrogen isotope of nitrate for
examining the nitrate source. Chemical analysis for ion concentration were conducted in the
University of Siga Prefecture, and isotope analysis was conducted at ICRE in University of
Yamanashi.

F-O—F 2RAL. TR @S ZARK BTE
Keywords: nitrogen export, forest, snowmelt, streamwater, isotope
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Hydro-geomorphological factors which control reduction processes in a forested watershed.
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Many studies have reported that denitrification may occur in riparian zone(e.g., Hill et al (2000)
where topographic gradient is small. The relationship between topography and reduction processes
such as denitrification attracts researcher’s attention these days (Gold et al., 2000; Hill et al.,
2000). Past studies (Ogawa et al., 2006; Shibata et al., 2010) have reported that the nitrate
concentration of stream water is small in catchments of small topographic gradients. The cause of
it is probably due to denitrification. But concrete and systematic knowledge is limited where the
reduction processes such as denitrification occur in forested catchment.

The purpose of this study is to know hydro-geomorphologial conditions in which denitrification,
manganese, iron and sulfate reduction processes occur.

The study site is a small forest catchment located in Hachioji Tokyo. We measured the topographic
gradient and the concentration of nitrate, dissolved manganese, dissolved iron and sulfate in water
extract from soil and ground water.

The nitrate concentrations of upper sampling points in steep slope are higher than 0.05mmol/kg from
surface soils to deep soils (Fig.1). On the other hand, the nitrate concentrations have become
lower than 0.05mmol/kg or nitrate was not detected at the saturated zone of middle and lower
sampling points in gentle slope (Fig.1). So denitrification occurred in underground of gentle slope
area.

The dissolved manganese concentrations have become higher than 1.0pg/kg at the saturated zone of
middle and lower sampling points in gentle slope (Fig.1). Therefore, manganese reduction occurred
in underground of gentle slope area.

The dissolved iron concentrations have become higher than 4.8mg/kg at the saturated zone of middle
and lower sampling points in gentle slope (Fig.1). Therefore, iron reduction occurred in
underground of gentle slope area.

The sulfate concentrations have become lower than 0.85mmol/kg at the saturated zone of middle and
lower sampling points in gentle slope (Fig.1). The sulfate concentrations of other area were much
higher than 0.@5mmol/kg (Fig.1). Therefore sulfate reduction occurred in underground of gentle
slope area.

The ground water concentration of nitrate gradually deceased along the ground water flow (Fig.2).
And the ground water concentration of sulfate from the well E was very low (Fig.3). These changes
of nitrate and sulfate concentration from well A to well E mean that these substances may have been
reduced when the ground water flowed through this reduction zone (Fig.1) located at the bottom of
this forested watershed.

This study demonstrated where nitrate, manganese, iron and sulfate reduction processes occur in
forested watershed. The reduction zone was located at the underground in gentle slope. It is likely
that gentle slope which makes shallow soils saturated by ground water is the hydro-geomorphologial
factor and it causes the reduction processes. This result suggests that such reduction zone has a
great influence on ground water and stream water chemistry.
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Topographic influence on leaf nitrogen and phosphorus stoichiometry of Japanese cypress in
a temerate forested watershed
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BYHnEE (N) :UY (P) LHIEEDITFAX R —(JBIMUZBREE(ICLDY VFHIRE 2T SERI(C
BusntTtusd. ULHAL, FMERIEBRICH (FTBN:PLEOZERARICDVTIFFHMBT N TULEL. AAKE, BR
EEENHEMIZ < (16 kg N/ha/yr) , AIEEREY Y DAEWER (IBIE) ORBARICSVLT277OY DY
VFUVIETY, EJFON, PRE, N:IPLbELUZNSDOEEAMERTLE. ZORBR, BEHo VEE
R EETIEL (0.66 £0.16 mg/g), BREEFE (13.0 1.5 mg/g) , N:PLB(EEM DTz (21 45) . &5
[, E/JTOREENS—EXDEPUSI—ETHATET L. CNOSDBEREAAEY 1 ~TEFDY Ul
[RERIENDTHDIZ. ULHL, 27iHimA7itsm TY VHIBREIRIES N TUBN:PLER16ISEWVVNENIUTT
Holz. B VEERZBRLDEFMABRICH TDIMMENDEEAMICHGBLTSD, N:PLEEMMEEHE
BEARARSNZ. CTNOSDBREN:PLEAMENERDMOEEEZ (T EERLTULE. TN, BIMULER
ERXBICL > TERDZEEDfINSKEBRElcL>»THIFRIINBEEZXSNE, UEDODZEHS, B
REBE(CKODTEIFTRCINDY VHIROZKCIMMEDEB O RZEERIT DRERHDI_ERDHDTE.

F—O—F UVHIR, 2REN. XS, BRE

Keywords: P limitation, N saturation, Atmospheric deposition, Serpentine bedrock
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Conservation of Soil Physical Properties by No-tillage Management in Tropical Sugarcane
-Evaluation of Infiltration Characteristics with Artificial Aggregates-
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FU®IC

TYRRIYT - AV ESBOY bDFEMTIHMEHRIEHHERIEMNMTON TS D, HF TIAREIEREE DN
SIEVEDND, LM PEIREEDRINRRSNS. BEOKUERBDOFZENE & T, BHLEFIEDPRN
MREMTHRESIN TS D, BMNICH U CTHRBESTEFSEERRBOBXR(CDOUEMNS. CDS5, BKEOCEH
ME DR IIERIFERCRRLHIKL E ZDREMICRNT C EREREL. ZCTAMRETIE, FHHEHIE
EXREUTEVEMOREZEEELZD r —ILRRBOBREHE T S. SSICAMAETIE, FHEERHIECTE
BENBERZE ATHICHERL, [URBTERZRMERAKORGE L, ENKRRE U THIE - FHERIE(CH
(FEXBEBOFEEBRL, BTEET TUSIKRICOVWTERLE.

RHEERBOSGE

BEAE . AVESEMBBICHDINIA—SITIOIX - YR - FSUF—3VICHUT, 25mx25mD M
EIMAEL, AFHE - NHXVILF, B #iE, C: RS, D:AHE - NAXVILFOMIEEERE SRET
OV, BETAQIEHERC HIBREREET O, 20114E, 20124 (C20EIR(C CHENFUEESTAIL 2
%, REBELTEEHEWNL, BXKEBRETOZ. T2, BB CTIEIERIS0mD A —H—R— )UK ERZE

Tolz. SHETEERE - BEREDEHAZETL), TEBEOEBXTOEEE Uz, TEOSHEEHAT(dHydra
Probe II (Stevens)%, FEKMHER CTEFEXKILEKRRE, TIFERK  BRESHATIE, IM1000CN (I-Science
Lab) EFEALRZ. HdH, TEOBRGEE & HBEAD I TREHTHALITET 3BRENH D6, ECh/02&0)
SEHEETV, TEKOBRICEEZHAIL.

ERER  AHEOERI(ICIIAATENCTERELEFEALE. > THERCECNERRRLIZEDER
LWz, RR7.1IemET50emDIBLE Z VB, RAHEXOFEI20enZT TIEIENETEL, MOBD MLz
BEREBELUR. T, TEKDTEIYY—EREHNS10, 30, 50emDAIB(CERE U, FEMAAE20mm/h, 2mm/hdD
ATLRERRZEHE500ml (130mm, 25%v/v) & U CER2EES B, ERFKIR30CT, BE0%CERELTIO—X
F v VIN—ANTITL, TIBKD - BRLEYVY-—CHEEXRCESECEEZEZHEAILE. SO, RICHAKBER
SIS Bz DICHEER-KDBRTH T EBRIEEO .

BREER !

IRMAEER CEAHERE CIENCTIFAIRZMEANSG Oz, BTHSBSNELIFKODEBERICEE
(ECw) (IRERDFFICKBTRMEANRS O, #HEXITIEEEYNRER(CRNOTVIKRICHED, RIAk
BERECPLTVKRICHDEEZXSNDM, BELEVTIEIEL. CCTHRZBRENSEBREESEL,
BAKDCNT SBEAEEKGDZ. FHit - AHROBEORFE(GTFSIHAICBNDIEER, FICLDEVER
P93 EAMD10,30cmTp=0.053, BMD10,30cmTp=0.002& 7%, BIC DU TIFEASMC10emK D30cmDEERIE NS
WD orz. BRADEFNEERFMLPCT < EBKEENRTMROPT L. EBE, SEXEHBREIN

(X, ADFHEDENSIKLUAR, BTIEI10mMS30mc NI TEAAZT S TRBIB\REML Oz, CNEEHER
DEEBEEZNS, (DEFLEKD, ZREE, BHECEICRENTSHS. —A T, #HERIBETSEL, ABT
FXREBOIERREBIEFICEZXZIM, BEBETCCNSNREDD EHERIERXS. BIEMNECEKEICDNT
BASMCZDEAMNERZ. A, BXEBO L TEZORENRBBINDIBEREL DM, NHIXVILFOME
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B, DE0EEYORANRTEBEDDILEERL CULBEHREINE. F—H—FR—ILEKHREBRTE, Rt
ERIBOANEEAERR <, F(CA,BEDIFASMMCEME DIz, (DIFSDE(EHESHTIFEVR, LWFNICLT
EFEI0mLRCEEOBENAE S AHEMEEMTTUSD. CNETEEMEZEVERIE - R L\ > EkFE
FHETHRIRSLTEMR, CUBFETHAICRREBITETZDEVRESHNCILEDERDM ST,
EAERTE LERABBRERBELZ. TF, LIFEOHNDToppRIEEAD TIENDKDEE E/NGHIE L TH
D, FHEERERXNDREBZ >z, —fRIC(E, BMARNS TEEROKDEHAGEH L VR, FIZERERE/E
3 EFRIERD DKDEEZEIRZ D EMTELL.

BRRABENEOSES, it AHEE LRI 3 EFEI0a~DOBEROBEIRMENANELS, BRICLDH
NBEENTIIZATDIMERBN TS EEZX SN2, ULHL, BREBEDEVFIE - FAHEZLER LU TER
S50\ DERORERE (IZDSEM 2. T S(C2mmDEE TR ARFHIEE LK T 3 & AFE(E50mEB(CF
TANEZELTUDDICHLT, HETEHIFEAEKPEL TULEL. BEREEIRCENDT, BRNBNIE
THICKEIFRELUICKWCERDO D, BICAHERFRIBCIEMMEICLDST, TIBKPETAICERESE
TULdZERDMofE.

BHOI(C

AREBLD, RHEHECEERICENS FREHE FTAOBIKRRODR, HEHRIETEIRICERNROEEEE
KARMEC ORIV ERDM . DIOHTEMEZICRUTIE, BRBEEIZTER TCLBIBSEIIEI
HOUAZRMOECICDEENBEZ(CRNZAEMNHSD. EEIRINTEZMNECHEXTINENEED &
VWSIBERRINTH D, BMRABCHS (TIENENE I EENERICH (T TAHEEDKHEN S CNEEHA
TETHDEEXE.

F—O—F I AHHERE. TEBE YhOFE

Keywords: No tillage, Soil structure, Sugarcane
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