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Measurements of the concentration of dissolvedriNthe ocean have the potential to provide an important constraint on the
magnitude of marine nitrogen fixation and denitrification, i.e., the main source and sink processes of fixed nitrogen in the ocear
The reason is because & consumed by nitrogen fixation and produced by denitrification. However, the use is impeded by the
observation that, to first order, the oceanic distribution gfiséNgoverned by air-sea exchange (diffusive and bubble-mediated),
which is driven primarily by temperature-induced changes in the solubility. The effect of gas exchangecan bk largely
captured by considering simultaneous measurements of inert noble gases, such as argon (Ar) or neon (Ne), as this is the primz
process governing their distribution. This offers the opportunity to use the difference in saturation anomaly betaeemihe
of the noble gases to determine the amount of fixed nitrogen removed or added.

We here define a new traces N(=N,°% - (N**/Arse)xAr°$) to assess the marine nitrogen cycle, and aim to investigate if
the new tracer can be used for the purpose by using a global 3-dimensional ocean circulation model (OGCM) and the observatiot
of Ny and Ar. We explicitly incorporate the air-sea exchange p rocesses ahtll Ar into OGCM, and prepare the previously
simulated nitrogen fixation (Deutsch et al., 2007), and water-column and benthic denitrification fields which are calculated base
on satellite-based estimates of organic-matter production, observed dissolved oxygen and nitrate concentrations combined wi
simple models of water-column and benthic remineralization.

Available observations of N in the Atlantic and Pacific except for oxygen minimum zones (OMZs) where water-column
denitrification occurs showed the following features: LxNradually increases with depth from surface to deep watersg2) N
in the deep Atlantic is higher than that in the deep South Pacific, and 3) there is a south to north increasim ith&l deep
Pacific.

In order to evaluate the role of each source and sink in controlling the features of obsgr/edeNcarried out a suite of
simulations. These simulations demonstrate that the features are determined mostly by the deep water sedimentary denitrificati
with minor contributions of shallow to intermediate-depth sedimentary denitrification and water-column denitrification, and
nitrogen fixation has little impact on those. Thus, it seems like ban be the tracer of deep sedimentary denitrification in
addition to water-column denitrification in OMZs.
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Introduction

In oxic freshwater, iron(ll) is thought to be a minor component in total iron concentration because it is immediately oxidized
to iron(lll) species in hydrated ionic form. But iron(ll) has higher potential bioavailability for primary production than iron(lll),
because of its high solubility and relatively organic weak complexation compared with that of iron(lll) which sometimes forms
very stable organic complex unavailable for phytoplankton. In practice, iron(ll) was detected in some oxic freshwater. In Lake
Biwa (Shiga, Japan), 5 to 20 nmol/L of iron(Il) was determined by solid phase extraction as PDTS (Ferrozine) complex and
spectrophotometry (Maruo M., Obata H. et al., Verh. Internat. Verein. Limnol., 30, 1379-1383, 2010). Also in Lake Kinneret (Is-
rael), some ten nmol / L of Fe(ll) was detected with the same reagent. On the other hand, Iron (Il) was detected in the range 0.
to 0.9 nmol/L by flow injection with chemiluminescence detection (Emmenegger L. et al., Limnol. Oceanogr., 46, 49-61, 2001)
in daytime in surface water of Lake Greifen (Switzerland). Iron speciation in freshwater is largely regulated by pH, dissolved
oxygen and characteristics of dissolved organic compounds in the water, so the difference in the concentration of Fe(ll) betwee
these two methods might be caused by chemical species of iron(ll) detected. In this study, iron(ll) in freshwater was determine
by these two methods simultaneously.

Experimental
In Lake Biwa (av. depth 41.2 m, max. 103.6 m), waters were sampled at station T22{85136°6’E; maximum depth

90 m) in the north basin of the lake on Feb., 2009 and Sep. 2010 by the research ship Hassaka (Univ. of Shiga Pref.). All wa
ter samples were collected in a metal-free Niskin sampling bottle. Collected samples were filtered immediately shipboard by
capsule filter (pore size 0.2 micrometer). Iron (1) measurement by chemiluminescence (King D.W. et al., Environ. Sci. Technol.,
29, 818-824, 1995) was performed onboard. For spectrophotometric method (Maruo M. et al., Bunseki Kagaku, 59, 1143-1147
2010), buffer (pH 6.8) and PDTS solution were added to filtered water. Treated samples were ice-cooled to avoid oxidation o
iron(Il). At the laboratory, samples were passed through the Sep-pak PS-1 column to concentrate iron(I1)-PDTS complex. The
complex was eluted from the column and eluate was introduced to a long pass flow cell (1000 mm pathlength; LPC-1, Oceat
Optics Co.), and absorption at 562 nm was read by a spectrophotometer (USB4000-VIS-NIR, Ocean Optics).

Results and Discussion

Iron(ll) concentrations obtained from two methods were clearly different from each other. Chemiluminescence detection
gave iron(ll) concentrations below 1 nmol/L, while spectrophotometry based on Iron(ll)-PDTS complexation showed 10 - 100
times higher values than those from chemiluminescence detection. This difference might be caused by complexation of iron(ll
with some ligands in natural water or existence of reactive colloidal iron hydroxides. Without addition of the reagents, iron(ll)
concentration in Lake Biwa waters showed no significant change within 6 hrs after sampling in a dark condition after filtration
(Maruo et al., 2011). This finding also suggests a stability of iron(ll) by complexation with natural ligands in the water. Concern-
ing the strong ligands for iron(ll), the effect of natural strong ligand like EDTA may retard the ligand exchange of iron(ll) into
PDTS (Qji B., Yoh M., Abstracts of 70th Meeting of the Japanese Society of Limnology, 202, 2005). We also made sure that in
iron(Il) concentration at 25-100 nmol/L, it took 48hrs to form iron(l)-PDTS complex completely. Even by PDTS method, some
portion of iron(ll) strongly complexed with organic ligands might be missed.
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Dissolved organic carbon (DOC) is one of the largest carbon pools in lakes. The elucidation of its source is very important
for our understanding of the lacustrine carbon cycle. One of the sources of DOC is phytoplankton. Phytoplankton supplies DOC
to water column directly through extracellular release and cell lysis, and indirectly via bacteria. In order to estimate the contri-
bution of phytoplankton to lake DOC, the production and decomposition processes of DOC derived from phytoplankton neec
to be well understood. These processes, however, are difficult to investigate because DOC accumulation during phytoplanktc
decomposition is generally too small. In order to detect and examine this small amount of DOC, we have conducted decompos
tion experiments using’C tracer in which products by natural phytoplankton communities were decomposed. Previous studies
revealed the production process of refractory (R-) DOC. These studies showed that 1.3% of newly fixed carbon by phytoplankto
became R-DOC and remained in water column for long time. In the present study, the production and decomposition processe
of labile (L-) DOC derived from phytoplankton were investigated.

Phytoplankton communities were collected monthly for a year from Lake Kasumigaura, one of the most eutrophic lakes in
Japan. The collected samples were incubdétesitu for 24h to label the newly fixed carbon witAC. The samples were subse-
qguently incubated in the dark for 100 days (2). The subsamples were collected from the cultures at intervals of 1 to 30 days.
The concentration anC atom% of DOC in each subsample was measured and used for the calculation of the residual amount
of newly fixed carbon.

An example of the change in newly fixed carbon is shown in Fig. 1 as an example. Most of newly fixed carbon was particu-
late organic carbon (POC) at the endimfsitu incubation (i. e. the start of dark incubation). The POC concentration, however,
decreased drastically as soon as the sample has transferred into the dark condition, while the concentration of DOC showve
increase until day 12. The DOC concentration showed gradual decrease after that, but a part of it remained until day 100. W
tried to simulate the change in DOC concentration by the consecutive reaction shown in Fig. 1kwisetiee decay constant
of L-POC (d™1), k;, is the decay constant of L-DOC {d), a is the conversion efficiency from L-POC to L-DOC andis
the conversion efficiency from L-DOC to R-DOC. The values@ndk, are especially important to understand the dynamics
of L-DOC derived from phytoplankton. Using the least-squares methaad k, were estimated to be 0.069 and 0.037 d
respectively, in the examination shown in Fig. 1. We also estimated these parameters in the other examinations and reveal
that a ranged from 0.030 to 0.13 arig ranged from 0.016 to 0.0587d. The relationships between these two parameters and
phytoplankton community composition were not clear.

The amount of L-DOC derived from phytoplankton in a system can be estimated from primary produatikityand water
residence time. The values afand k;, obtained from the present study indicate that the most of L-DOC in water column is
derived from phytoplankton in L. Kasumigaura.

Keywords: phytoplankton, labile DOC, decomposition
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Fig. 1. Change i newly fixed carbon durmg experiment (Result from Oct. 2010 exam.). Equations used to simulate the
DOC change are shown m the box.
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Three bacterial strains were isolated from coastal surface seawater. These strains were inoculated into the liquid media amend
with organic substrates and incubated in the media for a week. After the incubation, the production of fluorescent dissolved or
ganic matter (FDOM) in the samples was confirmed by using excitation-emission matrix (EEM) spectroscopy. Simultaneously,
alterations in molecular weight of the samples were analyzed by high-pressure size-exclusion chromatography (HPSEC) wit
fluorescence and absorbance detectors. The parallel factor analysis of the EEM spectra revealed that two strains produced
component associated with visible humic-like fluorescence and the rest of one strain made the two components which wer
related to visible and UV humic-like fluorescence. The fluorescence chromatograms derived from former two strains exhibitec
a single peak, whereas the chromatogram for the latter strain showed multiple peaks. The peak that attributes to the compone
associated with UV humic-like fluorescence consisted of lower molecular weight than the peaks derived from visible humic-
like fluorescence. This finding suggests that the fluorescence characteristics of the bacterially-derived FDOM were related to it
molecular weight. The HPSEC results with absorbance detection at 260 and 280 nm showed that the bacterial strains transform
organic substrates into low molecular weight compounds that included aromatic carbon content. The variation of the ratio of the
fluorescence intensity to the absorbance among the peaks was found in their chromatograms, indicating that a content of ar
matic carbon affects fluorescence intensity of FDOM. Thus, it is important for the qualitative analysis of FDOM to explore the
relationship among aromatic carbon contents, molecular weights and fluorescence characteristics of FDOM
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and stable carbon isotopes
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umic substances may control dissolved iron distributions in the global ocean: Implica-
ions from numerical simulations
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The sources of amino acids in marine sediments estimated from nitrogen isotopic compc
sition of amino acids and chlorin
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Amino acids are the building blocks of proteins and peptides and key compounds in microbial metabolisms. Amino acids
represent one of major fractions of sedimentary organic matter and are important in undergoing organic matter mineralizatiol
in marine sediments. However, our understanding is still limited about the biogeochemical dynamics of amino acids in marine
sediments, in part because currently available methods are not sufficient to constrain sources and transformation processes
amino acids in sediments.

Here, as a new method to estimate sources of amino acids in marine sediments, this study reports down-core profiles
compound-specific nitrogen isotopic composition (d15N) of total hydrolysable amino acids (THAA) in marine sediments of the
Japan Sea (a surface sediment and a 7-m-long piston core; ca. 46,500 years). The d15N profiles of THAA were compared with
down-core d15N profile of chlorin pigment (pyrophaeophytin a), which reflects the d15N values of organic matter produced by
photosynthetic organisms in the past ocean.

Significant correlations were observed between d15N of amino acids and chlorin pigment in the piston core samples (r2 -
0.87 for phenylalanine, 0.78 for glutamic acid, 0.77 for alanine, and 0.62 for glycine; n = 13). This result suggests that the major
source of THAA is organic matter produced by the organisms in the past ocean (i.e., necromass) and that contribution of in sit
sedimentary microbial production to THAA is less than 15% below 1 m depth in the core. The offset values of d15N between
amino acids and chlorin pigment in the sediments of 1-7 mbsf (e.g., d15N-phenylalanine - d15N-chlorin = +7.3 permil in av-
erage) suggest that the source organisms of THAA contain not only photosynthetic algae and animals but also heterotrophic «
chemoautotrophic microbes in the past ocean (water column and surface sediments).

gooobo:0bo,00bbb, 0000, 0ogdo,booog,ooo
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Methanogenesis is a final step of decomposition of organic matter by organisms, which is mediated by methanogenic archae
It is suggested that a large proportion of methane in marine gas hydrate originates from the microbially mediated methanogent
sis, based on isotopic compositions of methane. Therefore, investigations of distribution and activities of methanogenic archae
are important for better understanding of carbon cycles and mechanisms of gas hydrate formation. So far presence and activiti
of methanogenic archaea have been inferred using molecular biologic techniques, membrane lipids and tracer experiments wi
isotopically-labelled substrates however, it was difficult to clarify their in situ distribution and activities quantitatively.

Coenzyme F430 that is a Ni porphinoid with five carboxyl groups catalyses a final step of methanogenic reactions (Thauer
1998). Because of its unique structure, functionality and lability, F430 can be a biomarker for a quantitative estimation of in situ
methanogenic potential and activities of living methanogens (Takano et al., in press). In this study, we developed quantitativ
analysis of F430 and applied the method into methanogenic industrial sludge and environmental samples.

[References]

Takanko Y., Kaneko M., Kahnt J., Imachi H., Shima S., Ohkouchi N. Detection of coenzyme F430 in deep sea sediments: A
key molecule for biological methanogenesis. Organic Geochemistry in press

Thauer R.K., 1998. Biochemistry of methanogenesis : a tribute to Marjory Stephenson. Microbiology 144, 2377?2406.
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Rice paddy fields (RPFs) are one of the major sources of the greenhouse gas methane: it contributes 10-25% of the glob
methane emissions to atmosphere. Methane emission from RPFs is caused by the microbial production of methane, as the €
products of anaerobic degradation of organic compounds. Cultivation-independent molecular studies suggested that one of tl
orders of methanogens, the orddethanocellaleswhich previously recognized as uncultured group Rice Cluster | (RC-), is
identified as the predominant methanogen in RPFs. However, despite their numerical significance and cosmopolitan dispers:
RC-I methanogens had so far escaped isolation.

Previously, we successfully isolated a novel methanogen, belonging to the RC-I lineage from a Japanese rice paddy fielc
To enrich the RC-I methanogens from rice paddy samples, we attempted to mimic the in situ conditions of RC-1 on the basis
of the idea that methanogens in such ecosystems should thrive by receiving low concentrations of sub}tratgiftdously
provided by heterotrophic Hproducing bacteria. For this purpose, we developed a coculture method using an indirect sub-
strate (propionate) in defined medium and a propionate-oxidizingpraducing syntrophSyntrophobacter fumaroxidanas
the H, supplier. By doing so, we significantly enriched the RC-I methanogens and eventually obtained a methanogen within the
RC-I group in pure culture. That was the first report on the isolation of a methanogen within the RC-I group. We determined
further morphological and physical properties of the isolate, and proposed the isolate as a novel mesophilic hydrogenotrophi
methanogemlethanocella paludicola

In addition, we reported complete genome sequencl.gialudicola The genome sequence bf. paludicolaconsists of
a single circular chromosome of 2,96 Mbp containing 3004 protein-coding sequences (CDS). Genes for most of the function:
known in the methanogenic archaea were identified, e.g. a full complement of hydrogenases and methanogenesis enzym
Comparative genome analysis among the previously determined methanogen genomes pointed to the genome-wide relatedn
of M. paludicolato the ordersMethanosarcinalesnd Methanomicrobialesnethanogens in terms of the genetic repertoire.
Meanwhile, the unique evolutionary history b paludicolawas also traced in an aspect by the comparative genome analysis
among the methanogens. The physiological and genetic propertids @d/udicolawould provide better understanding how
RC-I methanogens contribute global methane emission from RPF environments.

Keywords: methane, methanogenic archaea, rice paddy fields, cultivation
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Variation in delta N-15 among the soil organo-mineral particles of various sizes in two
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Stabilization and destabilization of soil organic matter (SOM), representing the largest carbon pool of terrestrial ecosystem
exert strong control on the biogeochemical cycling of biogenic elements. Growing evidence suggest that SOM stabilization is
largely controlled by the interaction of organic matter (OM) and soil minerals. Volcanic-ash soils are characterized by a high
contents of OM, short-range order (SRO) minerals (e.g., allophane/imogolite), and organo-metal complexes. Previously, wi
showed that SOM is mainly stabilized in the soil particles<df micro-m size class where SRO minerals and organo-metal
complexes were enriched relative to larger-size particles. Furthermore, we found that the decline of C:N ratio and enrichment o
N-15 towards finer particle size fraction. These results suggest that the OM in finer-sized particles appears to be more strong
altered by soil microbial metabolism. How soil mineralogical factors are linked to the microbial transformation of SOM remains
poorly understood, however. Here we hypothesized that, N-rich OM is stabilized by interacting with metal ions (Al and Fe)
and the organo-metal interaction, in turn, controls the variation in delta N-15 among the soil particles of various sizes. To tes
this, we chose two types of volcanic-ash soils - one is rich in SRO minerals (SRO soil) and the other rich in layer-silicate
minerals and organo-metal complex (non-SRO soil). We used particle-size fractionation to separate organo-mineral particles ar
characterized each by selective-dissolution, solid-state C-13 NMR, isotopic (N-15, C-13, C-14), and microscopic techniques
Our results showed that: (i) OM was mainly stabilizedi® micro-m size fractions in both mineral type soils, (i) OM content
showed strong positive correlation with the content of organically-complexed metals, (iii) C:N ratio, N-15, and C-14 values were
correlated with one another among the size fractions of both soils. Based on these results, we will discuss the possible facto
and processes controlling the variation in N-15 among the organo-mineral particles and its relation to SOM stabilization in the
studied soils.

gooobo:0booo,0bboboooooo, o000, b000Oo, b0 o0o0oO,bbo0oo
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Modification of the DNDC-Rice model to evaluate the nitrogen balance at a paddy field
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The DNDC (DeNitrification-DeComposition)-Rice model simulates the processes of carbon and nitrogen turnover in ecosys-
tems for estimating greenhouse gas emissions from paddy fields, and can be used to simulate the N balance of a paddy field.
this study, we validated DNDC-Rice using field observation data, including N balance data, to reveal problems when using the
model to evaluate a paddy field’s N balance. To validate the N balance components of DNDC-Rice, we used data collected ¢
the Mase paddy flux site (36.03N, 140.01E), in the middle of the Kanto Plain of Japan’s Ibaraki Prefecture, in 2009. Before the
validation, a process for adsorption of ammonium @Nfions by clay was modified based on the results reported by Katayanagi
et al. (2012) Soil Sci. Plant Nutr. 58:360-372. The modified DNDC-Rice simulated the dry weight of roots, stems, and grains
well, but overestimated leaf dry weight. The normalized root-mean-square errors (nRMSES) for the root, stem, grain, and lea
dry weights were 13, 16, 7, and 60%, respectively. DNDC-Rice also overestimated the leaf area index (LAI) and leaf N content
with nRMSEs of 125 and 37%, respectively. The overestimation of leaf dry weight and LAI resulted from overestimation of N
uptake by rice and of N allocation to leaves. The high N uptake could be due to either a high available soil N content, crop N
recovery from the soil or both. At harvesting, the simulated N balance (= N input - N output) was -38.8%gvhich was much
lower than the N balance determined by observations and from relevant literature (12.8'kgThee underestimation of the N
balance resulted mostly from the model’s inability to calculate dry N deposition and N fixation as inputs and from overestimation
of grain N uptake and underestimation of N2 emissions through denitrification as outputs. Based on the result, the model ha
been being modified using the data collected at Tsukuba FACE (Free-AilBDéichment) experimental site. Tsukuba FACE
(35.97N, 140.00E) was established in farmers’ rice fields in Tsukubamirai City located near the Mase site. The eleggted [CO
treatments were imposed on experimental plots in Tsukuba FACE to evaluate responses of rice and carbon and nitrogen cycles
high CO, and soil temperature. The modification based on the data collected at Tsukuba FACE will make it possible to predict
future carbon and nitrogen dynamics at paddy fields more accurately.

O000D0:0000,000000, DNDC-Rice
Keywords: nitrogen balance, continuous flooding paddy field, DNDC-Rice
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apid decomposition of organic matter in N-rich forest and cropland soils as revealed by
cellulose filter incubation
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The microbial decomposition of organic matter plays important roles in soil C cycles. The decomposition activity of soil
microorganisms may increase in response to the increased N deposition or fertilization. By using filter paper of cellulose (majo
constituent of plant litter) as a standard substrate for soil microorganisms, effects of N availability on microbial decomposition
activity can be compared between different forest and cropland types. The mass loss of filter papers buried in the surface soi
was measured in the N-rich cropland and three forest sites varying in N deposition in Japan. The rates of cellulose decompositic
were higher in the cropland soil than in three forest soils. Despite a small biomass of the cropland soil microorganisms, theil
decomposition ability is considered to be enhanced by higher soil temperature and N availability. Among three forest soils,
decomposition rate on cumulative degree-day basis was greatest in the suburban forest receiving high N deposition (20 kg
ha"! yr=1). The mineralization experiment 6fC-glucose showed that the mineralization rates of glucose increased with soil
microbial biomass, which contrasts with results of cellulose decomposition. This suggests that the rate-regulating factors o
cellulose decomposition are different from those of glucose mineralization. Cellulose can be rapidly decomposed in the fores
soils receiving high N deposition, as well as N-rich cropland soils. The N input from the external sources may be taken into
account as one of rate-regulating factors of organic matter decomposition in the suburban forests.
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Morphological changes in bamboo with nitrogen saturation
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[Introduction]

In recent years, nitrogen saturation, a state where the amount of available nitrogen exceeds plant and microbial nutritional de
mand due to nitrogen deposition, has been reported. In a nitrogen-saturated forest, Tama hill, bamboo (Phyllostachys pubesce
lodging is observed. In the case of rice, it is known that leaf mass is increased and internodal growth is promoted under high nitrc
gen nutrition, resulting in rice lodging. Thus, we hypothesized that similar morphological changes by nitrogen saturation would
have caused a lodging phenomenon for bamboo, a family of rice. Based on this assumption, we studied the cause of bamb
lodging from the following morphological changes; 1) promotion of extension growth, 2) the increase in mass of branches-and-
leaves, 3) decrease of roots.

[Method]

We studied the biometry of bamboo in a nitrogen-saturated site (Tama, Tokyo) and control sites (Fukushima and Izu). Diamete
at breast height (DBH), each internode length, culm height, and mass of branches-and-leaves, and root mass in the soil surfa
(0-5 cm) were measured. The total carbon and total nitrogen content of leaves were measured with the dry combustion methoc

[Result and discussion]

No significant difference was found in the leaf nitrogen concentration, culm height, and the mass of branches-and-leaves fo
bamboos standing straight among the N-saturated and control sites. Lodging bamboo in the Tama hill, however, had significantl
larger mass of branches-and-leaves. Very low root mass in the soil surface was also measured and a root mat as observed in
soil surface in a control site was hardly seen in the N-saturated site. It is considered that increase in the load of the abovegrour
by the increase in mass of branches-and-leaves and the fall of the bearing power of the underground by the decrease of rc
mass is responsible for bamboo lodging as observed in the N-saturated site. Further research is necessary to study the strengtl
bamboo culm, mass of branches-and-leaves of lodging individual, and mass of whole root.
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To evaluate of the effects of atmospheric nitrogen (N) inputs on soil acidification, the proton budgets for a Japanese ceda
(Cryptomeria japonicastand (Cs site) and Japanese red piR@s densiflorastand (Ps site) in Gunma prefecture, central
Japan, were studied by measuring biogeochemical fluxes (atmospheric deposition, canopy leaching, vegetation uptake and lea
ing from soil). Proton budgets were estimated for two individual compartments of the forest ecosystems: vegetation canopy an
soil horizon with root zone.

Nitrogen inputs below the canopies at Cs site and Ps site were 2.0 kmblyna! and 3.4 kmol ha' yr—!, respectively,
which have almost been equal to those in nitrogen-saturated forests in northwestern Europe. Its outputs from the soil horizon
Cs site and Ps site were 3.9 kmolHayr—! and 2.5 kmol ha! yr—!, respectively. These results indicate that the ecosystems
were nitrogen-saturated, and that a net loss of N occurred at Cs site.

The dominant proton sources in vegetation canopies were atmosphedepbsition at Cs site, and leaching of anions at Ps
site. In sail layers, the dominant proton sources were base-cation uptake by vegetation and nitrificatiqri afeNted from
organic N at Cs site, and nitrification of atmospheric Nt+at Ps site, respectively. The sum of internal proton sources within the
soil-vegetation system at Cs site and Ps site was 15.5kinaot' yr—! and 6.9 kmal ha~! yr—!, respectively. These internal
proton sources were 4.9 times at Cs site and 1.6 times at Ps site as large as the sum of external sources (atricdpbesie H
tion, uptake of atmospheric NFt by the canopy and nitrification of atmospheric INH.

These proton sources were neutralized almost completely within the system mainly by base-cations release from the canoy
or the soil, and uptake of N{J by vegetation at the both sites. These results suggest that the forest ecosystems studied have th
higher capacity to neutralize acid than nitrogen-saturated forests in northwestern Europe. It is concluded that soil acidificatiot
due to N deposition is unlikely to occur at present at the sites.
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stand in northern Japan
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Nitrogen (N) dynamics in forest soils is often spatially heterogeneous. Such heterogeneity is important as a component o
forest biodiversity and succession. Several factors, including plants, influence spatial heterogeneity of N in soils. Many studie:
have reported that tree species affect soil N dynamics, and that net N mineralization and nitrification are negatively correlate
with litter Carbon (C) :N ratio, lignin:N ratio, and soil C:N ratio. As organic materials in soils are largely derived from forest
floor, species-specific litter traits would affect soil N dynamics. Therefore, the spatial pattern of canopy tree composition in a
natural mixed forest stand would be related to the spatial heterogeneity of soil N dynamics. In addition, understory vegetatior
also play a role in N cycling, and litterfall of both overstory and understory vegetation mixes in mixed forests. Hence, spatial
pattern of both plant and litterfall would influence spatial heterogeneity of N dynamics of soils in a mixed forest stand. However,
these relationships are not well understood.

We established two experimental sites (site A & B) in cool-temperate natural mixed stands of Uryu experimental forest of
Hokkaido University. Site A is dominated by coniferous trees with dense underst&gsaf senanensighile site B has more
broadleaved trees with dense understory of bBtlsenanensiand Viburnum furcatum Within each site, we conducted two
types of surveys (survey 1 & 2). In survey 1, we corrected data and samples on vegetation, litterfall, forest floor, and mineral soils
in 15plots at each site to understand the mechanisms of plants influencing soil N dynamics. Survey 2 focuses on understandir
the spatial relationships between vegetation and soil N, and sampling were conducted in each of 50 grids covering entire site. Tt
samples were analyzed for their physical and chemical properties such as pH, C, N, base cations and aluminum (Al) concentratic
(survey 1). Also, soil microbial respiration rates, net N mineralization and nitrification rates were measured with laboratory soil
incubation.

In site A, the biomass of. senanensigias high near broadleaved trees and in areas with less coniferous trees. In site B, the
V. furcatum densities were low under conifer-dominated area, and the biomaSssefnanensisiere low in theV. furcatum
dense area. The spatial distribution of both overstory and understory vegetation influenced that of litterfall. The C:N ratio of
coniferous litter was significantly higher than other litter types. The Calcium (Ca) concentration was the highéstdatum
litter, while it was the lowest irS. senanensiltter. Both V. furcatum and coniferous tree litter contained higher level of Al
than others. Forest floor under coniferous trees were thick, while it was thin &hdenanensiand V. furcatum dominate
area with nearby broadleaved trees. The C:N ratios of total litterfall were positively correlated with the thickness of FH layer,
indicating that litterfall with higher C:N ratio decomposes more slowly. The FH layer thickness was negatively correlated with
soil nitrate pool and net nitrification rates in both sites, suggesting that where litter decomposition is faster, nitrate production
is higher. The spatial relationships between vegetation and soil N dynamics in survey 2 indicated that soil nitrate pool is highe
underS. senanensiandV. furcatumdominate area with nearby broadleaved trees, and is lower in conifer-dominated area. These
relationships may be due to the difference of litter C:N ratio and decomposition rat&sfukeatumlitter contained the highest
level of Ca, Ca might promote nitrification in soils. Our results indicated that spatial pattern of both plant and litterfall influence
spatial distribution of nitrate pool in soils through the difference in litter decomposition rate in cool-temperate natural mixed
forest of northern Hokkaido.
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Being an essential element, iron can be a limiting factor for marine production. Iron is abundant in earth’s surface but dissolvec
iron is only bio-available. It has been generally believed that forest is vital as a source of dissolved iron, where iron is complexec
with humic substances, but few studies have been reported to demonstrate it. In the present study, we firstly show dissolved irc
concentration in rivers throughout Japan on the basis of an existing database of river chemistry and a field survey of ourselves. |
addition, the geographical factors that regulate river dissolved iron concentration are analyzed by using GIS. The results showe
that a wide range exists in dissolved iron concentration among rivers throughout Japan as much as two orders of magnituc
with some regionality. Dissolved iron concentration did not have any relationship with forest area coverage; it appears that fores
ecosystem itself does not act as a source of dissolved iron. The level of dissolved iron was adequately explained by soil types
Histosols (peaty) and Gleysols (very wet) in river basin and by the gentleness of land surface. The GIS analyses suggest that
important factor to generate dissolved iron is flat lands, where reductive conditions could prevail.
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Humic substances are major components of dissolved organic matter in aquatic systems and known to have a substant
influence on the trace metal speciation, and thus the bioavailability of trace elements. Using newly developed chemically define
medium, we investigated the iron requirements and effects of humic substances on the growth of axenic phytoplankton culture
Calculated EDTA bound iron species had positive effects on the growth of marine plankton cultures. It is suggested that the
composition and concentration of humic substances affect the growth of marine phytoplankton by controlling the iron availability.
Keywords: Marine phytoplankton, Humic substance, Iron, Culture experiment
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The neutralisation of dissolved materials from rainfall to streams in catchments is poorly understood in tropical rainforests with
complex biogeochemical and hydrological processes. To investigate the status of neutralisation process and factors controllir
streamwater chemistry, input-output budgets and internal fluxes of dissolved materials have been observed in the Baru forest:
catchment near the Danum Valley Field Centre (DVFC), Sabah, Malaysian Borneo.

The study catchment is covered by ’lowland dipterocarp rainforest’. We collected streamwater from the bottom of the Baru
catchment for 3 years and 9 months, from April 2008 to December 2011. To examine the effect of the plant-soil system on the
streamwater chemistry, soil solutions were collected several times during 4 months from May to August 2010 using a tensior
lysimeter (porous cup), and the vertical ion fluxes via the rainfall, the throughfall, the litter and the soil layer were determined
using an ion-exchange resin column (IER column) for 2 years, which were divided into four periods from March 2009 to Febru-
ary 2011. Soil solutions using a porous cup were used to examine the temporal change of the concentrations, whereas the vertit
fluxes determined by the IER column clarified the vertical distribution of ion fluxes through the plant-soil system; we used IER
data to calculate the vertical fluxes from the rainfall to the soil.

In streamwater, the pH was relatively high, and over one year, it fluctuated temporally within a small range between 6.5 anc
7.6. The streamwater pH was not directly correlated with water discharge, which controlled most other dissolved materials ir
the streamwater. The pH did not change over time with strong acid (Nfdd SQ?2~); rather, it was affected by the dissolved
organic carbon (DOC) and HGO/DOC in this tropical stream. In the plant-soil system, the mean precipitation pH value of 5.3
declined to 4.8 in the surface soil solution and increased to 5.9 in the subsoil and 7.1 in streamwater. A principal component ana
ysis of the soil solution and the streamwater chemistry revealed that the solute pH value declined due to the high concentratio
of NO3~ in the surface soil and increased due to low NO3- and high base cations in the streamwater.

The annual vertical fluxes of almost all ions rapidly increased from the canopy to the surface soil. The M+ and
KT fluxes markedly decreased from the surface soil to the stream, whereas the Na+, Ca2+ and Mg2+ fluxes remained high i
the subsoil and the stream. We concluded that significant chemical weathering between the subsoil and the stream played
important role in the relatively high and stable streamwater pH value and ANC because exports Gitaand Mgt to the
stream greatly exceeded the input via atmospheric deposition and becauge M@©significantly correlated with Siand
base cations over the year. In this tropical rainforest catchment, the streamwater had a low acid sensitivity to the fluctuation ¢
NO;~ or SO~ leaching due to the constant high H¢Oleaching derived from chemical weathering, whereas DOC, including
organic acids, may cause temporal variations in water acidification. A comparison with other studies suggested that regione
variations in the streamwater pH of tropical forest might be controlled by the leaching balance of base cationgana/&iéh
were derived from the chemical weathering.
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Chromophoric dissolved organic matter (CDOM) ubiquitously occurs in marine environments and plays a significant role in
the marine biogeochemical cycles. Basin scale distributions of CDOM have recently been surveyed in the global ocean and ir
dicate that quantity and quality of oceanic CDOM are mainly controlled by in situ production and photo-degradation. However,
factors controlling the spectral parameters of CDOM at UV region (i.e., S275-295 and SR) have not been well documented. T
evaluate the factor controlling the spectral characteristics of CDOM at UV region in open ocean, we determined the quantitative
and qualitative characteristics of CDOM in the subarctic and subtropical surface waters (5-300 m) of the western North Pacific
Absorption coefficients at 320 nm in the subarctic region were significantly higher than those in the subtropical region through-
out surface waters, suggesting that magnitudes of photobleaching were different between two regions. The values of S275-2¢
and SR were also significantly higher in the subtropical region compared with the subarctic region. The dark microbial incuba-
tion showed biodegradation of DOM little effected on S275-295, but slightly decreased SR. On the other hand, increases an
unchanging was observed for S275-295 and SR during photo-irradiation incubations respectively. These experimental resul
indicated that photobleaching of CDOM mainly produced qualitative differences in CDOM at UV region between the subarctic
and subtropical surface waters. The results of this study imply that S275-295 can be used as a tracer of photochemical history
CDOM in open ocean.
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Carbon dioxide production via microbial degradation of organic matter (OM) may significantly accelerate anticipated global
warming depending on its temperature sensitivity. Thus the controls on the degradation temperature sensitivity have been a top
of scientific debate in both terrestrial and marine systems. A leading hypothesis in the terrestrial literature (called enzyme kinetit
or carbon quality hypothesis) suggests that the degradation of low-quality substrate (SOM with complex molecular structure
is more temperature sensitive than that of high-quality, simple substrate in accord with Arrhenius kinetic theory. Supporting
evidence, however, relies largely on respiration-based indices of substrate quality. Furthermore, the enzyme-substrate reactio
that drive SOM degradation may be regulated by microbial physiology (e.g., direct temperature effect on microbial community)
and/or constrained by protective effects of soil architecture (e.g., micro-aggregate formation via organo-mineral interaction).

We thus tested the kinetic hypothesis by directly assessing the carbon molecular structure of low-density fraction (LF) which
represents readily accessible, mineral-free SOM pool. Using five mineral soil samples of contrasting SOM concentrations, wi
conducted 30-days incubations (15, 25, and 35 oC) to measure microbial respiration and quantified easily-soluble C as well ¢
microbial biomass C pools before and after the incubations. The respiration Q10 was significantly correlated with the abundanc
of aromatic plus alkyl-C relative to O-alkyl-C groups in LF but not in bulk soil fraction or with the indirect C quality indices
based on microbial respiration or biomass. The laboratory warming did not significantly change the size of microbial biomass C
or the three types of soluble C pools despite two- to three-fold increase in respiration. These results suggest that the enhanc
microbial maintenance respiration (reduced C-use efficiency) upon warming especially in the soils rich in recalcitrant LF might
lead to the apparent equilibrium between SOM solubilization and microbial C uptake. Our results showed physical fractionatior
coupled with direct assessment of molecular structure as an effective approach and supported the enzyme-kinetic interpretatit
of widely observed C quality-temperature relationship for short-term degradation. Factors controlling the Q10 of long-term SOM
degradation are more complex due to protective effect of mineral matrix and thus remain as a central question.
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[Aim] The present study was conducted to elucidate spatio-temporal variation of phosphate (PO4) concentration at river mouth
of 5 main rivers entering to Lake Hachiro.

[Materials and Methods] Study sites were at river mouths of 5 main rivers (MTN, BBM, IKW, TYK, BFM) entering to Lake
Hachiro at Akita prefecture, Japan. Surface and bottom (about 10 cm from the riverbed) of river water at each site was sample
once a month from May to December in 2012. River sediments were also collected from the top 10 cm of the riverbed at the sam
time of the water sampling. Dissolved gases in stream water were collected to measure N20O and CH4 concentration. Water ar
sediment samples were placed on ice, transported back to the laboratory, and refrigerated until denitrification assays and wat
analysis. Sediment incubation was conducted to evaluate the effect of temperature (10, 25 deg C) and oxic or hypoxic conditior
on PO4 release from the sediments. Fractionation of sediment phosphorus (soluble and loosely bound P, Al-P, Fe-P, reducta
soluble P, and Ca-P) was also determined at each site. Phosphorus concentrations in the various solutions were determin
using the molybdenum blue method. The denitrification assays of the sediments were determined using the acetylene inhibitic
technique, which inhibits the final step in the conversion of N20 gas into N2 gas. To determine the difference among sites in the
amount of organic C available to the denitrifying organisms, we defined denitrification potential (DP) as the denitrification rate
that occurred under anaerobic conditions with abundant NO3- at 25 deg C.

[Result and Discussion] Riverine PO4 concentrations had a large spatio-temporal variation, which increased from summer t
autumn at three rivers (IKW, TYK, BFM). PO4 concentrations in bottom water tended to be higher than that in surface water,
which indicated part of PO4 was from the riverbed during summer and autumn. In contrast, NO3- concentrations decrease
likely by denitrification of which DP was higher in the three rivers, causing lower DIN/DIP ratios in river water during the
summer. Higher dissolved CH4 concentrations in the bottom water indicated the riverbed was under anoxic condition in summe
at the three river mouths. The results of the sediment incubation clearly demonstrated that PO4 was released from the sedimel
at 25 deg C with hypoxic condition, especially from the three river's sediments. Fe-P contents in the sediments also had «
spatial variation among sites and correlated positively with PO4 concentration in the river water. In conclusion, Fe-P in the river
sediments had a large impact on the river water and would result in the spatio-temporal variations of PO4 concentration in rive
mouths in the Lake Hachiro watershed.
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Recently, ecosystem degradation by large herbivorous mammals becomes a serious issue worldwide. Loss of plant biodiversi
and decreasing in biomass at the forest understory may result in the changes in streamwater chemistry and nutrient loss from ft
est ecosystem, but the knowledge remains still limited. In central Japan, over-grazing of forest understory vegetation by Japane
sika deer has been pronounced since 2000’s. The main goal of this study was to elucidate the relationship between nitrogen (|
retention by understory vegetation and annual N loss, and discuss the effects of deer-overgrazing on N cycling by comparing a 1
ha watershed surrounded by the deer-excluded fence to its adjacent 19 ha control watershed, in cool-temperate forest in Ash
Japan.

We have collected streamwater samples monthly at 4 first-order streams (0.3°2.3 ha) and 1 second-order stream (13719
within each watershed, and analyzed nitrate concentration by ion chromatography since June 2006 when the fence was est:
lished. The rate of streamwater discharge was obtained from a Parshall flume by measuring water level. Annual loss of nitrat
was calculated by multiplying stream flow by the concentration. As for the understory vegetation, number of species, vegeta
tion cover, and ShannonK’ as an indicator of biodiversity were observed in two 808 piots established in the lower slope
and upper slope within each watershed. Nitrogen uptake by understory vegetation was determined by cutting all plant specie
including herbaceous species, ferns and tree seedlings, within 145quandrats randomly established throughout fenced and
unfenced watersheds and measuring dry weights and N contents by NC analyzer. Nitrogen uptake by vegetation was calculat
by multiplying the dry weights by N contents for annual herbs and current year leaves and branches of woody tree seedling. Fc
perennial and evergreen species, N uptake was estimated by dividing the product of dry weights and N contents by average le
longevities. Then we made the coverage-biomass and coverage-N uptake regression equation. Also, coverage of each domin
13 species appeared in our study watersheds was observed by line transect method, and the spatial distribution of their covere
was analyzed by generalized linear model (GLM) based on topographical information (slope, aspect, curvature, wetness inde;
and a categorical variable representing the spatial extent of the watersheds calculated from 10m-resolution digital elevation mod
(DEM) data. We then estimated watershed-scale biomass and N uptake of understory vegetation.

In the fenced watershed, number of species, vegetation cover, and Shakhohsnderstories remarkably increased at the
lower-stream slope and slightly increased at the upper-ridge slope, while in the unfenced watershed, they showed little chanc
or slightly decreased at the both slopes. The nitrate concentration of stream water was lower during plant growing season (Ma
to October) than during dormant season (November to April) in both watersheds, but it decreased year by year in some strean
within the fenced watershed since the fence was established. Averages of annual N loss during 2009 to 2011 was 2:36 kgN ha
in the fenced watershed and 4.87 kgN haand its difference was 2.51 kgN h& Nitrogen uptake by understory vegetation was
estimated to be 5.5 kgN ha in the fenced, and 3.3 kgN hé in the unfenced, which indicated that loss of N uptake induced
by deer over-grazing can directly influence hydrological N loss. In conclusion, despite the small amount of biomass of the fores
understory vegetation, the loss of this ecosystem component by deer over-browsing can lead to an increase in nitrate loss
streamwater. Our finding also suggests that understory vegetation recovered from deer grazing can retain nitrate effectively.

o0000:000000000,0000,0000,0000,00000,000000
Keywords: deer-overgrazing, understory vegetation, nitrogen retention, nitrogen loss, nitrate nitrogen, forest ecosystem
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Nitrate discharge from an N-rich forest in central Japan: A preliminary isotopic diagnose

of rainfall events

Xueyan Litt*, Keisuke Koba, Akiko Makabé , Takeshi Gomli, Yuichi Ond&
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Hnstitute of Agriculture, Tokyo University of Agriculture and Technology, Jag@raduate School of Life and Environmental
Sciences, University of Tsukuba, Japan
Hnstitute of Agriculture, Tokyo University of Agriculture and Technology, Jag@raduate School of Life and Environmental
Sciences, University of Tsukuba, Japan

Tracing nitrate (NO3-) losses from highly polluted forests is directed to understanding ecosystem N cycles in response tc
anthropogenic N inputs. Stable isotopes of NO3- (d15N, d180 and D170) are well-suited tools to differentiate atmospheric-
deposited and soil-derived NO3- leached into streams of forested catchments, thus provide diagnostic evidences on the plant-s
N status and forest N saturation. However, our understanding of the mechanisms that regulate the temporal and hydrologic
variability of stream NO3- isotopes is rather limited. It has not been well characterized how the source and flux of stream NO3-
will change across rain events, and how stream NOS3- isotopes record the response of short-term soil NO3- dynamics to rainfa
and/or direct hydrological losses of soil NO3-.

A high-temporal resolution collection and flow monitoring of the headwater stream was conducted across two rainfall events in
2011 in an N-rich forest of Karasawayama, the northern Kanto district of Japan. All samples were analyzed for NO3- concentra
tion ([NO3-]) and part of samples has been analyzed for stable isotopes (d15N, d180 and D170). Using the flow rate and [NO3-
of regular flows, annual NO3- discharge was estimated. In the same way, total NO3- discharge in the whole event was calculate
using event-based flow and event-based [NO3-]. Then using D170 of stream NO3-, atmospheric-derived NO3- (atm-NO3-) ca
be differentiated in annual and event NO3- discharge. According the differences of soil-derived NO3- and atm-NO3- in regular
and event discharges, it can be quantified how much soil NO3- was washed out by the rain event.

The D170 of stream NO3- ranged between 0.8-1.5 permil, showing no substantial difference between event-based and regul
flows. On average, 5.0-5.8% of stream NO3- was derived directly from precipitation. Annually, 3.0-4.0 kg-N in total 60?80kg-N
discharge was directly from precipitation. This annual discharge did not include influences from rain events. Actually, in a rain
event, ca.95% of NO3- is soil-derived, in which only 18?30% was discharged in the regular pathway, 70-82% of soil NO3- was
flushed out by rain water. For regular flow, d15N and d180 of stream NO3- co-varied with a slope closing to 1:1 and did not
change with [NO3-], suggesting little influence from denitrification and the mixing of atm-NO3-. However, according to the event
of September, the temporal variations of D170 and fatm were weak and the fatm was actually low, simple atm-NO3- mixing
could not explain the d180 fluctuations (by 4-12 permil). Altered soil nitrification/denitrification dynamics, not the mixing of
atm-NO3- (fatm), were suspected fluctuating the d180 but keeping a low D170 signal of stream NO3- during the rain event.

000 0OD0: N saturation, N deposition, Nitrate leaching, Stable isotopes, 170 anomaly, Rainfall event
Keywords: N saturation, N deposition, Nitrate leaching, Stable isotopes, 170 anomaly, Rainfall event

1/1



Japan Geoscience Union Meeting 2013 ‘e < ;’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

MIS24-P20 go:booboboobo 00:50 230 18:15-19:30

000000000000000O0N20000CH40 00000 _
Emissions of nitrous oxide and methane in temperate forests with different nitrogen statu

in central Japan
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Tokyo University of Agriculture and Technology

Nitrous oxide (N20) and methane (CH4) are strong greenhouse gases, which contribute about a fourth to current warmin
effect globally. Compared with other sources, importance of forest ecosystems has been less quantified. With the increase
anthropogenic N deposition, it is urgent to evaluate the emissions of these gases from N-saturated forests. In general, forest s
has been recognized as a net sink of CH4 and as a source of N20, but more works are needed because forests differ greatly
N status, which may play an important role in regulating the gas emissions. Soil nitrification, which is a dominant process of
N20O emission, often increases with the increase in N status. To the contrary, increased inorganic N availability may inhibit the
oxidation of CH4 by soil microbes.

In this study, emission rates of N20O and CH4 were measured monthly in an N-saturated forest (Tamakyuryo, Tokyo; from
May-2012 to Jan-2013) and singly in two relatively N-limited forests (in Fukushima and Izu; Aug-2012) in central Japan. The
temperature, contents of water and inorganic N in soil were simultaneously determined. In situ net nitrification rate was measure
for soail in the forest of FM-Tama. According to the analysis in Aug-2012, the N20O emission rate averaged 18.3 mg-N m-2 h-1
at Tamakyuryo, which was 4.5 times higher than those of other forests. The CH4 emission rate averaged 58.7 mg-CH4 m-2 h-
at Tamakyuryo, which was significantly lower than those of other forests (67.8mg-CH4 m-2 h-1 for the forest in Fukushima and
95.8 mg-CH4 m-2 h-1 for the forest in Izu). Moreover, a positive correlation was found between the rate of N20O emission and
the net nitrification rate, and the emission rate of N20O varied with the soil temperature. Consequently, it can be inferred tha
nitrification can be a major process of N20 production, and N enrichment in forest will obviously stimulate soil N2O emission.

Keywords: Nitrous oxide, methane, nitrogen saturation, nitrification, temperate forest
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Measurement of concentrations and isotope ratios of nitrite in acidic forest soils
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Extractable amino sugar-like N in forest soils
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Silicon (Si) plays an important role in processes of soil formation in terrestrial and aquatic ecosystems. Among various plants
the gramineous plants are classified as silicon-accumulators [1, 2]. Therefore, graminoid dominated vegetation such as bamb
forests is considered to have a large pool of biogenic amorphous silica«{8#0) named as phytolith. Through the death of
the plant, the phytolith contributes to an amorphous Si pool in the upper soil layers and constitute an important component ir
soil systems [3]. However, the researches on Si biogeochemical cycles in bamboo stands are a few. The purpose of this study
to evaluate Si dynamics in moso bamb&hyllostachys pubesceyorests spreading around eastern Asia, and to understand a
role of them in Si biogeochemical cycle in forest ecosystem.

A study on the organic pool and biological cycle of Si was conducted at 15 m quadrats in three moso bamboo stands
in central Japan. To evaluate Si accumulation and supply, we sampled each organ of living bamboo and litter fall. Biomasses ¢
culms, branches, leaves were calculated from all bamboos’ DBH in each quadrat using moso bamboo-specific allometry equatiol
[4]. The biomasses of rhizomes and roots, which were taken on Dec 2009, were calculated forfa@ & subplots with 30
cm of soil depth, and for five soil core samples (0-30 cm depth), respectively. Si concentrations of each organ were determine
by combination method of gravimetry and ICP-AES after wet digestion with nitric acid [5]. Litter falls were collected using five
litter-traps with 50« 50 cm once a month from Aug 2008 to Jul 2009. Si accumulations and annual Si supply per area in each
bamboo organ were determined by multiplying the Si concentrations in each organ by corresponding mass in each site. Turnov
time (year) of Si was calculated by dividing total Si accumulation (above- and under-ground) by annual Si supply to forest floor
through litter fall.

Si accumulations in three sites were 200-360 kg/ha above ground and 180-460 kg/ha in underground. The Si undergrour
accumulations corresponded to 46-59% of the whole. Bamboo roots in the surface horizon (0-10 cm depth) existed 54-60% c
the whole root biomass. Si supply was 77-324 kg/halyr, and their 72-88% were leaf litters. The amount of supply as phytolith
(Si0;) by bamboo litter fall was estimated about 140-700 kg/ha/yr, and it was comparable to phytolith supply in grass vegetation
and much more than those in coniferous or broadleaved vegetation [6]. The turnover time of Si showed a range of 1.3-12 yeal
from the results of this research.

From our research, we indicated that the huge biogenic Si source comparable or more than those in aboveground parts exi:
in the underground parts in moso bamboo stands. In addition, moso bamboo stands circulate much quantity of Si as amorpho
silicic acid comparing with other forest vegetation, and should play an important role in Si biogeochemical cycles.
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