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Sediment acidification on Majuro Atoll
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Soil acidification often occurs due to various factors such as NO, and SO, from anthropogenic combustion
substances. In the process of rock weathering or nitrification, protons are also released which causes soil
acidification. It is difficult to evaluate each factor independently in industrial countries, since the many
factors are affected one another, which makes it difficult to evaluate each factor. On the other hand, it is
relatively easy to discuss anthropogenic impacts and natural effects independently in the case of atoll,
since atoll sediments are composed of bio-clastic sand such as foraminifera and coral that are made from
calcium carbonate (CaCO,), which exhibits simpler composition compared with other areas with more
heterogeneous geology. Here, we investigated the degrees of acidity in Majuro Atoll, one of the atolls of
Marshall Islands. In Majuro Atoll, human residence has lasted for about 2000 years, which is the longest
history among atolls around the world (Yamaguchi et al., 2005, 2009). However, the traditional life style in
the atoll has changed and more industrial products such as motor vehicles have been used after 20th
century.

In this study, we focused on factors which have a possibility to change surface environment of reef islands
in atoll in terms of both artificial and natural factors. We evaluated the correlation between the elements
contained in the sediment and sediment pH at different depths. We also examined the mechanism to
acidify the pH of the sediment.

Samples were taken at different depth of the sediments in both inland area and ocean side of each reef
island which are named as Laura, Calalen, and Jelto. All the surface layers are black-colored and
well-vegetated. The grain size is medium to fine sand.

We examined concentrations of major elements such as calcium (Ca) and magnesium (Mg) by XRF.
Concentration of inorganic ions (NO;/, 5042', and NH4+) were measured by ion chromatography and
absorption spectrophotometry, respectively. Concentration of organic acid was calculated by pH titration.
Mineral composition of foraminifera, which is the main component of the sediment was examined by XRD.
Porosity of foraminifera were calculated using X-ray micro-Computed Tomography (u-CT) and Image J.
Stable isotope of nitrogen (**N and "°N) and triple oxygen isotopes (*°0, "0, and '®0) in nitrate contained
in the sediment were measured by the denitrifier method (Hattori et al., 2016) to identify the origin of the
nitrate. '>C solid state Nuclear Magnetic Resonance (NMR) spectroscopy were used to identify the organic
matter which was concentrated in the upper layer.

As a result, sediment pH decreased near the surface layer and the concentration of Mg decreased.
Mg-calcite fraction to total CaCO, (calcite + magnesian calcite (Mg-calcite)) of foraminifera also
decreased near the surface. In contrast, the porosity of foraminifera, concentrations of NO;, NH4+, TOC,
and organic acid increased in the upper layer, whereas concentration of SO42' fluctuated and especially
became higher in the lower layer which is close to the water-table. Therefore, 8042' may be originated
from seawater, which did not induce acidification of the sediment. According to NMR analysis, organic
matter enriched in the upper layer was identified as fulvic acid. Both the concentrations of nitrate and
organic acid as fulvic acid had high correlation with sediment pH in the range from pH 7.5 to 8.0.
Therefore, it is considered that both factors contribute to the acidification and dissolution of foraminifera
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test in the upper layer. From the analysis of the stable isotopes, the average of A'’O was close to 0%, over
all the areas, which suggested that nitrate was produced by bacterial activities. Therefore, we can
conclude that highly concentrated nitrate produced during the excess nitrification and subsequent
release of proton during the process should be the main factor to acidify the sediments on Majuro Atoll.
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Comparison of recalcitrant dissolved organic matter produced by
three model marine bacterial strains
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Quantifying nitrogen cycling rate in streams water by using triple
oxygen isotopes as tracers
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O)DZEAEEERL T, ANIKFAOERBREEDER ICHE L7, 510, ADB#E °NO,E &R L "Nk
L—4—2MAEDEBIEICE>T. ROLBEEERILLDT. TORRERET 5,
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Y L 72 3BHC PNO, A 5N L TIRIBACE T24B IR E ATV, ZOMYAAREN S ZDREEEERD, %
LT, EEEEDISHIERUREBRE %KD,

EZ(8A) R} TRE(RLAMAD 520 kmBlE) T, NO, . BEARTICHES THA0 wmol/LA S5 u
mol/LUTAHE £ THA T 2 FHARONE, FEHCNO,, BELHILTWEZEAD, BERFALELR
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Exploration of the relationship between isotopic signatures of
inorganic nitrogen and the spiraling metrics in the river

Nguyen Cong Thuan®, *ARE BN'. &F ', HH 5#°, thE B2K3 5 =E@°
Thuan Nguyen Congz, *Keisuke Koba', Midori Yano', Tomoya lwata®, Yuta Ikeda®, Muneoki Yoh?

1. RBARZERZHARE VI —. 2. RERIKRZFE. 3. UREKE
1. Center for Ecological Research, Kyoto University, 2. Tokyo University of Agriculture and Technology, 3. University of
Yamanashi

Spiraling metrics are important for the better understanding of the biogeochemical processes in rivers,
although it is quite demanding to measure these parameters. We explore the possibility to use the natural
abundance of 15N and d180 of inorganic nitrogen (ammonium, nitrate and occasionally nitrite) as a
proxy of the spiraling metrics. We measured concentrations and isotopes ratios of ammonium, nitrate and
nitrite in a reach of Fuji River to figure out how concentrations and isotope ratios of these inorganic
nitrogen can change according to their spiraling. We continuously collected water samples in the reach of
ca. 6.5 km in the Fuji River by directly tracking a specific parcel of water following the longitudinal
Lagrangian approach in June, October, November and December of 2015. We found significant inverse
correlations between ammonium concentrations and d15N of ammonium in all sampling periods,
implying that ammonium was removed by nitrification and assimilation. The d15N of nitrite measured in
December were lower than both d15N of ammonium and nitrate, suggesting the inverse isotopic
fractionation during nitrite oxidation in the nitrification. Both concentrations and d15N of nitrate
significantly increased with the distance in all sampling periods, indicating the consumption of nitrate in
parallel with nitrification. We will present more data collected from different rivers to explore the
usefulness of isotope ratios as proxies of the spiraling metrics in the presentation.

F—T— R HIERR, BREZER RERAEF
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High concentrations of phosphate in streams of hilly areas, which
stimulate high primary production by benthic algae on pond soils
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Phosphate is an essential mineral nutrient for all life forms. However, little phosphate is present in river
waters, because it is strongly adsorbed on particulates such as oxides and hydroxides of iron and
aluminum. Wakamatsu et al. (2006) reported low concentrations of phosphate in many headwater
streams in Japan, which was presumed to vary depending on geological features. Here, we report high
concentrations of phosphate in streams of hilly areas, which are created through a topographical feature
of hilly areas. The reduction of Fe under humid soils resulted in the release of phosphate, which could act
as a prime source of phosphate in a watershed. Moreover, we report an occurrence of significant primary
production by benthic algae on sediments of a shallow pond, which may be stimulated by phosphate
released from sediments.

F—U—R: Uy, B —REE. AL BT
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Climate change caused by the increasing of greenhouse gases (GHGs) in the atmosphere is the major
problem of the 21° century. Methane (CH,) is one of the powerful GHGs. Freshwater ecosystems (i.e.,
lakes and ponds) are recently identified as one of the most important natural sources of atmospheric CH,
, accounting for 18% of total annual CH, emission to the atmosphere. It has long been believed that CH,
is mainly produced by CH,-producing archaea (i.e., methanogens) in anaerobic lake sediments. However,
our laboratory recently revealed the novel CH, production by photosynthetic microorganisms (i.e.,
cyanobacteria) in aerobic lake waters. Similar findings also confirmed that the planktonic microbes in the
North Pacific subtropical Gyre have C-P lyase that cleaves the C-P bond of methylphosphonic acid (MPn)
and produce methane aerobically as a byproduct of MPn decomposition. However, the pathways and
organisms responsible for the aerobic methane production in freshwater ecosystems are still unknown.
The ability of CH, production by freshwater organisms was examined for ten axenic planktonic microbes
by three batch-culture experiments (Experiment 1, 2 & 3). In Experiment 1, to confirm the ability of
aerobic methane production ability by planktonic microbes, we compared the CH, production of
P-starved microbes between inorganic phosphorus (P) and MPn addition treatments. In Experiment 2, to
identify the enzymatic reaction of aerobic methane production, we measured the CH, production of
P-starved microbes for various phosphonate addtition treatments (MPn, EPn, 2-AEPn and DMMPn).
Finally, in Experiment 3, inorganic nitrogen (N) and P, was added with MPn to identify the effects of
nutrient stoichiometry on aerobic methane production by planktonic microbes. In Experiment 1, the
aerobic methane production was observed only in the MPn-add treatment for all microbes, while there
was no CH, production in control and Pi-add treatments. Therefore, it is confirmed that the most
planktonic microbes are able to decompose MPn to produce CH, under Pi-starved condition. Experiment
2 also revealed that the test organisms are able to cleave the C-P bond of MPn as a substitute for P,
thereby producing CH, or C,H, gases. However, the Protein BLAST search revealed that the test
organisms have no C-P lyase (phn) genes, implying that different enzymes may function for the
degradation of phosphonates. Therefore, further biochemical and proteomic analyses are necessary to
identify the metabolic pathway. Finally, the effect of nutrient stoichiometry on CH, production was
confirmed in Experiment 3. In particular, CH, production rate was accelerated in the MPn+N-addition
treatment, indicating that N availability controls the MPn decomposition.

The present study revealed that the planktonic microbes have the ability to produce CH, aerobically by
cleaving the C-P bond of phosphonates, whereas N availability increases CH, production. Therefore, the
hitherto unknown CH, production by planktonic microbes in aerobic freshwater ecosystems represents a
contemporary fact to amend the global CH, budget.

F—T— R FIMEASVER. T MUBEY. RKERR. XA FIRRRVE
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Arsenic is released from anaerobic sediments into groundwater as As(lll) (arsenite), which threatens the
health of millions of people in southern Asia. It is widely accepted that certain anaerobic bacteria, such as
dissimilatory iron-reducing bacteria and dissimilatory As(V) (arsenate)-reducing bacteria, play important
roles in arsenic release in nature. Although respiratory arsenate reductase genes (arrA) closely related
with Geobacter species have been detected frequently in arsenic-rich sediments, it is still unclear whether
they directly participate in arsenic release, mainly due to lack of pure cultures capable of arsenate
reduction. Previously, we isolated Geobacter sp. OR-1 from Japanese paddy soil. Strain OR-1 also utilized
soluble Fe(lll) and ferrihydrite as electron acceptors, and catalyzed dissolution of arsenic from
arsenate-adsorbed ferrihydrite. Furthermore, inoculation of strain OR-1 into sterilized paddy soil
successfully restored arsenic release. In this study, we analyzed draft genome sequence of strain OR-1,
and found two distinct “arsenic islands” , the genomic regions highly enriched with arsenic-metabolizing
genes. One consisted of arrAB, and they are also flanked with genes for arsenic resistance (arsADR and
acr3) Another island consisted mainly of genes for arsenic resistance including that for a detoxifying
arsenate reductase ArsC. Transcriptional analysis revealed that most of these genes were expressed
specifically in the presence of arsenic, and that the expression of arrA was more than 30 times higher in
the presence of arsenic. Comprehensive proteomic analysis by means of 1D SDS-PAGE and LC-MS/MS
showed that not only arsenic-metabolizing proteins but also those involved in oxidative stress response,
protein folding, molecular chaperones, phosphate uptake, and sulfur metabolism were expressed
cooperatively in the presence of arsenic. Our results shed light on how microbes cope with this toxic
metalloid, and play an important role in the biogeochemical cycling of arsenic.

F—U—NK: bk WEW T/ L8R EBET. BEEHENT. SOT A4 —L8BT
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analysis
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Thermophilic microbial communities are potent model systems for ecological and evolutionary analysis in
ecosystems. One important physical component related to evolutionary and ecological dynamics in these
systems is the availability of fixed nitrogen, which can only be acquired from the atmosphere (from N,) by
the action of nitrogenase, an enzyme which might have emerged as early as 3.5 billion years ago.
Molecular based studies have suggested a distribution of nitrogen-fixing bacteria and archaea in
hydrothermal vents and geothermal springs, however, the activities and ecological consequences of these
metabolisms are poorly understood. Here, we detected and characterized nitrogen-fixing activity of
chemosynthetic microbial communities developed at 74°C at sulfidic and slightly alkaline hot spring
water.

N,-fixation (nitrogenase activity) was determined using the acetylene reduction assay. Collected microbial
communities were incubated in hot spring water in a sealed vial in situ or at 70°C in the laboratory.
Nitrogenase activities were detected in conditions where moderate amounts of methane were produced,
but not detected under conditions where methane production was at the observed maximum or
minimum. These results suggest that nitrogen fixation occurs within a limited range of redox levels in the
communities.

Addition of molybdate, an inhibitor of anaerobic sulfur metabolisms which have sulfite as an intermediate
(e.g. sulfate reduction, and sulfur disproportionation), inhibited the nitrogenase activity of the
communities. Dispersion of cell aggregates of the communities also decreased the nitrogenase activity,
but the activity was partially recovered by amendment with H, and CO,. These suggest that the
nitrogenase activity in the communities is coupled with hydrogen-autotrophic and anaerobic sulfur
metabolisms. In addition, cell aggregation may contribute to efficient interactions which support the
currently unknown N_-fixing microbe(s).

Taken together, our findings provide new insight into the ecological contributions of anoxic sulfur
metabolisms in chemosynthetic thermophilic microbial communities.

F—U— K ZREE. REALH FRE. BR
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Phosphorus (P) is a major limiting nutrient controlling primary productivity in terrestrial ecosystems
especially on highly-weathered soils. It was recently suggested that P depletion during soil weathering
may also control long-term ecosystem evolution and plant species diversity. However, the connection
between soil P forms and availability, forest productivity, and other ecosystem properties remains
uncertain. The stock and chemical forms of soil P in ecosystem development is a fundamental issue
because it affects plant and microbial strategies for acquiring P.

Here we examined how climate and parent materials control soil P in tropical rainforest ecosystems on Mt.
Kinabalu, northeastern Borneo. We selected the sites developed on two chemically-contrasting rock types
(ultramafic igneous and acidic sedimentary rocks) along an elevation gradients. We will present the results
of soil P concentration (relative to C and N) as well as P forms assessed by liquid-state 31P NMR
spectroscopy using NaOH/EDTA extracts.

Keywords: Phosphorus, 31P liquid-state NMR spectroscopy, Tropical forest ecosystems, Biogeochemical
cycling, Ultramafic rock
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Elemental and mineralogical diversity of serpentine soils in East Asia
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Development of global dataset of soil clay minerals for biogeochemical
studies
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Clay minerals play important roles in terrestrial biogeochemistry and atmospheric physics, but their data
have been only partially compiled at global scale. We present a comprehensive global dataset of clay
minerals in the topsoil and subsoil at different spatial resolutions. The data of soil clay mineral
composition were gathered through a literature survey and aggregated by soil orders of the Soil Taxonomy
for each of the nine clay mineral groups: chlorite, gibbsite, kaolinite, mica/illite/mica, quartz, smectite,
vermiculite, non-crystalline, iron oxide, and others. Using a global soil map, a global dataset of soil clay
minerals distribution was developed at resolutions of 2' to 2° grid cells. The data uncertainty associated
with data variability and assumption was evaluated using a Monte Carlo method, and validity of the clay
mineral distribution obtained in this study was examined by comparing with other datasets. The global
soil clay data offer spatially explicit studies on terrestrial biogeochemical cycles, dust emission to the
atmosphere, and other interdisciplinary earth sciences.
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Rice is the staple food for approximatively half of people on Earth and, because of the projected increase
in the world population, the sustainability of paddy fields ecosystems is of great importance. Continuous
increase in atmospheric CO, concentration is likely to alter rice ecosystems productivity directly via
photosynthesis or indirectly via global climate change. Less is known for how elevated CO, (eCO,) affect
soil C pool which is linked to soil N availability and long-term soil fertility. Free Air CO, Experiments
(FACE) give an opportunity to simulates future atmospheric CO, concentrations in open-field environment
by maintaining an elevated CO, concentration throughout the field. Here we report results from a rice
paddy FACE at Tsukuba, Ibaraki started in 2070. We examined how the eCO, altered soil C and N stocks
as well as the fate of rice-derived C over a four year period.. We analyzed surface (Ap) horizon samples
from 2010, 2012 and 2014 and determined their C and N contents. The soils were fractionated into three
density fractions (i.e. free light fraction, occluded light fraction and heavy fraction) that correspond to soil
organic matter pools with different degrees of decomposition state and mineral association. The free light
fraction corresponds to relatively recent plant residues which were not extensively decomposed by soil
microorganisms. The occluded light fraction is composed of organic matter that was entrapped in soil
aggregates. This organic matter is physically entrapped into soil aggregates. The heavy fraction is enriched
in mineral particles and the organic matter present in this fraction is associated with mineral particles and
underwent more pronounced microbial transformation. Because the CO, added in this experiment
derived from fossil C, its carbon isotopic signature differed from natural atmospheric CO,. This isotopic
signature allowed us to track the flow of photosynthesized C into different soil organic matter pools and to
estimate mean residence time of C in each fraction.

Both soil C and N contents progressively decreased over the four year period due presumably to a shift in
management (i.e. removal of rice straw form the field since 2010). It is worth mentioning that this
decrease in soil organic matter was 25% more pronounced in the control plot compared to the plot
exposed to eCO,, suggesting that eCO, significantly enhanced organic matter input to the soil. The
decrease in N contents was not as pronounced relative to C, leading to an increase in C:N ratios. The
higher C:N ratios of soil and plant observed are likely to promote N immobilization by soil microbial
community, which might lowered N availability for rice.

Further soil analysis using stable isotopes measurements revealed that, after four years, significant
proportions of original soil C were replaced with recent C at different degrees among the three soil
density fractions. The mean residence time of C was on average 6.5, 120 and 56 years in free light
fraction, occluded light fraction and heavy fraction, respectively. About 60% of soil organic matter was
distributed in the heavy fraction and the relatively rapid turnover of C in this fraction was not expected.
The heavy fraction contains the organic matter bound with mineral particles, which is more stable into the
soil. We found that, after four years, about 7% of the C in the heavy fraction was originating from C
assimilated by rice plants since 2010.

The relatively rapid incorporation of newly added carbon into the heavy fraction and the higher soil C
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contents measured under eCO, suggest that the soil may be acting as a C sink under the open-field eCO,
conditions. As it corresponds to a negative feedback for the rise in atmospheric CO, concentration,
further research investigating this process are necessary.

Keywords: Soil, C and N cycling, Free Air CO2 Experiment (FACE), Density fractionation, 13C, Climate
change
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Heterogeneity of organo-mineral particles within submicron aggregate
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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. These organo-mineral
interactions contribute to the formation of heterogeneous organo-mineral aggregate at various space
scales down to submicron level. Many early studies showed hierarchical structure of organo-mineral
aggregates that are bound together by various binding agents. Yet how organic compounds of microbial
and plant origins interact with mineral phases within soil aggregate structure at the spatial scale relevant
to microbial extracellular enzymes (tens of nanometers) remain unclear.

Here we focused on the sonication-resistant organo-mineral aggregates that are enriched in organic
matter (OM) collected by particle size fractionation from four soil types of contrasting minerology. We
hypothesize that spatial variation of C, Fe and Al and it s chemical composition differ among the soil
types due to the differences in the mode 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 observed by scanning transmission X-ray
microscopy (STXM) and near-edge X-ray absorption fine structure (NEXAFS). We will discuss common
patterns and differences based on the mapping of these elements as well as that of carbon chemical
composition among the four soils.

F—TU— R 1EEAK. TERAEY. ARERBEER. STXM. KFRREL

Keywords: soil aggregate, soil organic matter, organo-mineral associate, STXM, carbon stabilization
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Paleodiet study based on isotopic ratio analysis of bone collagen from
Malagasy extinct species
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Leaf biomass of hinoki cypress forests along a slope gradient in Kochi
Prefecture.
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The stable isotopic compositions of nitrate extracted from natural
plants : Quantifying the contribution of atmospheric nitrogen oxides to
nitrogen assimilated by plants
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Effects of flooding on iron solubilization in soils
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Solubilization of iron (Fe) oxides in soils has strong influences on phosphorus (P) sorption and plant
productivity (Fe®* toxicity). Seasonal flooding is hypothesized to change the red-ox status of Fe3" (Fe?)
and Fe oxide stability to varying extents under different ecological conditions. The stability of Fe oxides
were thermodynamic analyzed using Fe?" concentrations, Eh, and pH in soil solution for a variety of
seasonally-flooded soils in arctic, temperate, and tropical regions (forest and paddy system). In
continuous permafrost zone (Canada), permafrost-affected soils of black spruce forest are seasonally
flooded due to summer thawing impermeable permafrost table. The surface soil solutions were
under-saturated with short-range order Fe oxides (ferrihydrite). The soil solutions in deeper horizons are
supersaturated with short-range order Fe oxides, consistent with the high concentrations of
oxalate-extractable Fe oxides. In tropical forest soils (Indonesia), soil solutions are under-saturated with
short-range order Fe oxides, but they are supersaturated with crystalline Fe oxides (esp., lepidocrocite).
This suggests solubilization and re-precipitation of short-range order Fe oxides. This process is promoted
in the soils of riparian zone. The highly reducing condition of tropical paddy soils (Indonesia) promoted
solubilization of goethite and hematite, which caused Fe?" toxicity. The red-ox cycles in temperate paddy
soils (Japan) caused solubilization of lepidocrocite and supersaturation with short-range order Fe oxides
after drainage. This process caused P solubilization and translocation of Fe oxides in deeper horizons.

Keywords: paddy soil, iron, phosphorus
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Seasonal evolution of the N,/Ar ratio in the upper ocean of the
western subarctic Pacific: a modeling study
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The N,/Ar saturation ratio (AN,/Ar) in seawater provides a powerful constraint on water column and
benthic denitrification. To use AN,/Ar as a tracer of denitrification, accurate knowledge of the influence
of abiotic processes, such as air-sea heat flux related to diffusive gas exchange, turbulent mixing, sea-level
pressure variation, and bubble injection, on the distribution of these two gases in the upper ocean is
required. To this end, we investigate the contribution of each of these abiotic processes to the seasonal
evolution of N, and Ar saturation anomalies and AN, /Ar in the western subarctic Pacific using a
one-dimensional model. Variations in surface heat flux and sea-level pressure tend to create an
undersaturation of N, and Ar in the mixed layer from winter to early spring, when the mixed layer depth
reaches its maximum; this undersaturation is carried to depths below the mixed layer. Mixing induces a
small supersaturation of both gases in and below the mixed layer. Because these processes affect both
gases in a very similar manner, they lead to only very small AN,/Ar anomalies in and below the mixed
layer. In contrast, bubble-mediated gas exchange leads to higher supersaturation of N, than Ar, and it
accounts for almost all the AN,/Ar anomalies in and below the mixed layer. The contribution of
bubble-mediated gas exchange thus needs to be well understood when using AN, /Ar as a tracer for
oceanic denitrification.

F—T— R BFERBON2/ArkL, FEVBER. FHEE
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Nitrification and denitrification processes in sediment and its
influence on nitrogen dynamics in Lake Biwa
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It has been well known that excess nitrogen loading on aquatic ecosystems causes severe environmental
problems such as harmful algae outbreak and deterioration of water quality. Denitrification is a microbial
process that reduce nitrate to di-nitrogen. Nitrification is important microbial process for denitrification
because that produces nitrate from ammonium. These mean that co-occurrence of nitrification and
denitrification reduces nitrate and ammonium concentration in aquatic ecosystem. In this study, we
conducted sediment incubation experiments of sediment to determine nitrification rate and
denitrification rate at sediment in Lake Biwa. We also corrected lake water at 14 depths from May 2015 to
Dec. 2016 in a month interval at first sedimentary basin of Lake Biwa, and analyze total nitrogen,
dissolved nitrogen, ammonium, nitrate and nitrogen and oxygen isotopes of nitrate.

Nitrate concentration was higher in the deeper layer (50-80 m) than the surface layer (0-10 m) at all
observation period, and the difference increased in latter stratification period. Moreover, nitrogen
isotopes ratio of nitrate increased and oxygen isotope ratio of nitrate decrease in deeper layer at latter
stratification period. These results mean new nitrate was generated at deeper layer at stratification period.
The results of sediment incubation experiments and nitrate mass balance in water column show that
increase of nitrate in deeper layer at stratification period was result of nitrification in water column.
Moreover it is considered that the influence of sedimentary denitrification on nitrate consumption in
water column was minor.

F—U— Rk RE. BN EEH

Keywords: nitrification, denitrification, sediment, Lake Biwa
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R NEICEDKANNDREBBR/NNAZILAKN) 7 ZXDEEE
Nitrogen and phosphorus dynamics in the mainstem of the Fuji River
estimated by in situ spiralling metric measurements

“HE B, SH 5H
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ANBRBBEOERY VR EDRBEDERAFTRHIE., MBPREREDRHEEKBICEVWTERELEZSZ
BILTWS, 20O, REEOBEREEAR50)INOREEESEORAL, TREADEBEEGEDOF
BTEEICAZ, AIANORSESEG, TREEYEY OREERYIAZEEU (mmolm?h™) . KiEh
SAERABANDRBEIERFONEREEE Y, (cm/s) . REERFHICAKRICEIET 2 X TISHTT 2 RN
Sy (M) D3DDRNRAFIVARNYIRICKYEBILTZIENTES, Z/ATIARNYTRUE b
L—H—RICKBHEN B THEH., KAITIEEARBED ML —H—DBRBERBZHR/NRAZILA S
o ZMAESNEFIXIFEAERL, EIC, BROKAITIETANADORBEHELS TR AREADR
BEEREICRIFTIHELEALMIA > TVWARYL, ZITHRMETIE, SREIIIZRT LA’ SREEERE
DEERETSZ RY 7 MNEEAWT, REI7TM/SUEDKTANTDRINA S A M)V ADHELBHET
%, IHIC. FEHWICANRAZILA NV ZDHEEEITD T E T, A OYEBRIECREERE N KA DR
BEEBRBICRIFTHELRALSHICT S,

BEEF. LREET)NCHWT2015FE5~128ICE6ET> 7%=, EX)IIHELELRLI S BERB RIEDET
6.6kmX[E (RE37-53m°/s) 2 ABERME L, TAR— M TRETLANS177-466 mRERTERZHICS &
SYTaARY YT Y U T ETR T, FANKBEREICESIB>72%. NH,. NO,. NO,& &L UPOBEDH
EETR>72, FANRORBIEEBEDREBELE —RRISERE L. REERE OB ANEE &R T RE O
RO S AFEEERK (M) EEH L, ZOEES &I, THIRYAHIERSw. REBBERE V.S L U
VAREREUERE LT,

FAEORR. RYUTMEEAVAZETRANTERNRASIAN) IREHRET B ENTE 2, NH,D
B YSAHEEU,,, AL TOR - RETEDEAT LE, —H. Uy,®Uy:RE< DB - RETADEAE T
L. SARD S KEADBELH D &5 R LI, Uy, dBPRREICE > TEATADEETRL. T OYEIL
S2REOTEICEL > TANRDORBEHEOEHECIREVWI ENREINE, ZORBREZEHD S5 RA)IE
g LEEZ S, BENDU,, P U, RRREFIEEWMEZR L, LAL, BELIOBVWREBREREEZR
BRLvIERREMNES. BLIOBRWEEERML TSWIRRWEE A7, £oo —RILIBEETLERWT
BfEITo72E %, RYRAEBEUDS K FBERETHD I ENALNEMR ST, T5ICINH,. NO,. NO
SOEYAGRE & LB L7 fER. NH, OB VAHEENB®E D E EHIC. NONTRNSHHEINTWE I &
DEALNER ST, TDZEND, BERIGHTIRNTORREEICAEKES L TWATRENHEL,E
o=,

F—UO—RFR:2BR Y. Al RRNAFIARN) TR
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©2017. Japan Geoscience Union. All Right Reserved. - MIS19-P0O3 -



MIS19-P04 JpGU-AGU Joint Meeting 2017

RERAMAFZIERICAWCBRICA/KBIRIZEICE T 5B X & OiRE
EA

Clarifying sources of methane enriched in oxic water columns by using
stable carbon and hydrogen isotopes as tracers
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AKHDCH,IHRRILBEENRAZADIDOTH 2D, TORER (HHaR) LEEEICD W TIERARALE
BHBV, KEBEECH,OEERERE 2> TH Y KENDATADCH, MEEOEILIZ. ATHODCH,E
EEBEISEIZRT VI vILDH D, Lid > TKBEICHSITZCH,ORRECEE 2 ERICERT 22 &3S
ICEETH S,

CH,E—MRICIRSIBIRIR CER SN, FIWRRETRILSBEIND LW FHZEED, L LEITHRT
(. BACRZBFCHMBKATE, CHARK[TEEICH L TREMICEFEL TLWBHINSHEERE S TL
%, ZODEKRIEmethane paradox& MiEh, RRZRET 27Dk BRHRI|MTHOITEL,

AR TIE, BIEHQKERIETHEREIEL TWACH,ORBRZRET 57, BEEREFRE - =WE%
74 =)L RELT, KERDBEFCH,ORERLMKL (5'°CE §D) %IBBICAWS Z & TCH, DR & KB
BESICE T BEENEMIAT 5T & ICHE L 7o, BMEMAKBERRICAET HCH,ICDWT, 2D 8 PCEIEE
ELTHRLAEMBITBEICEREE LY, SDERVEMRBIZIEFEA RN >/, LHL S PCE DO
FEREBELTHATEIET, ERBEOOBOETICEDLS T, ZORBREAFET DI ENTEZHHEMED
Hb, TITAHFRIE. §°CLoDOMAERABICEEL. ZOMILDOETEMELLAR13) (=8§D—
11x8°C) #E&HL. BEE LTHA L,

REKDBEMEEH5TCH,OERE LTE. OEIIDSDFRA. OHMEHERDH S DOHIE. GLENRF
Hoftka. D3DDHERZEZ. TNENICDOWTEAKLEZEEL LKEDCH, & B Lz, ZDFE
R, BAALLOETH L EEMRE THEEAFM &8> TWBCH, &, TN LDRAICK > THIGEhTWSH
REMANEWC Db o, —H. FRE - SEOCH,ORRIEEERTRAQY., FEBICOVWTEEEM
BRI S DERTH B AEELIEVEDD, ZSAEBICDWVWTIEHAFRDEREHEEN L DRADNZ DR
ERO>TVBHRBEENBVE D EHERL 7,

F—TO—F: XV RFRBALE, KERAE
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Elucidation of nitrate dynamics in a temperate region watershed with
heavy snowfall using triple oxygen isotopes as tracers

*Yoshio Nunez Palma’, Shohei Hattori', Yuko Itoh?, Moeko Kawasaki®, Keiji Takase*, Naohiro
Yoshida'

1. Tokyo Institute of Technology, 2. Forestry and Forest Products Research Institute, 3. Ishikawa Agriculture and
Forestry Research Center Forestry Experiment Station, 4. Ishikawa Prefectural University

Atmospherically deposited nitrogen to the terrestrial environment due to human activity has been
increased over the last decades. It is important to elucidate the response of ecosystems towards nitrogen
deposition. In this study, a triple oxygen isotope approach was used as a tracer for environmental fate of
atmospheric NO; in a temperate forest with heavy snow for the years 2015 and 2016. The A0 values of
NO, for precipitation and throughfall ranged from 22 to 32%. and reflect the seasonal variation between
summer (minimum) and winter (maximum), this is attributed to the changes in atmospheric formation
pathways of NO," over seasons. Based on A0 values of NO, in litter layer and mineral soil at 25, 55, and
90 cm depths respectively, calculated fraction of NO, ", () shows that nitrification mainly occurs in the
litter layer in the summer. In the winter, on the other hand, relatively high A0 values of NO, in litter
layer were observed, indicating that nitrification does not occur in the litter layer due to the existence of
snowmelt water. Although different £ for litter layer were observed over the seasons, £, = of stream water
were constant (approximately 10%) in both winter and summer. In addition, gross nitrification rates (GNR)
based on £ for stream water and total NO,  input for this study site in summer were lower than those in
winter, suggesting higher nitrification activity in winter due to higher loads of NO,” and NH," inputs in the
latter season. So far, nitrogen and oxygen isotopic values for biologically produced NO,” showed no

significant correlation, indicating no detectable trend of assimilation by plants and/or denitrification.

Keywords: stable isotopes, fraction of atmospheric nitrate, gross nitrification rate, biologically produced
nitrate
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Using triple nitrate isotopes to determine nitrate sources in the
streamwater of tropical dry forest
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RE7 V7B TIERANODALZHEEZROLEENEML TWBEH, ZORBICEL D6HT 2B FMHD
BRERCHAEKEANDOEEICIEIWVWELTHEAENLZ WL, FIC. BVNPPAEF OREMERER TIIERDRER
BRIV IADELLKREL, MENZICLZRSHEZROZEMII’RETH 7=, —H. KIHBEERZE
ROFEEEL L THBA 4V O=BRAMARE (AV0) MEEIBEIhTWS, ZOEIZASIMETIE
F—EDEETRT—H. FEFHORIEPHELS WA TOERICEVWTELLLARVESD, REZREAMEL
DFEREEAEDED LT, KSHEZEROZGMERRATOEHAZALNIT 2HICERRY—ILER
%, LALADNS, ThETICATO ORERFBEMS & FOICTONA TS Y., BSihigic s 132 8ER I
FEAEREINTUVAL, KFRIE, BEYNFICKILT 2RESZHMO/NEKEICEWNTRK, TiE
K, SZRKFOREEA 4> DRE (6§ N) R (8 "P0BL VA0 )DRMELAEREL., A0 5i5iEE L
THWAZEICEY., 1) BEMSICB T2 AFE0ENEEEIDDEEDIC, 2) ASKBREREICK
DEEEHMDERKE~DEEEESMNCTEIEEEME L,

AEIFRIEY 1 DY 5 — MHERTRARICERE L7235 ha LLi/NEKIEER#ICE LW T2011~2013%F(1C
Ei L7, ABMIEFEEEKETI370mm, EHTE25.5COYNFSIEICE L. BE600-680mD EfEHsIC
FICBATEEMI DB LTWS, BIE, 4AHDS10APTE., 1MAHNSIAI’ELETH D, BEICIKIFEAL
BEAKARO oMY, EFERALSMEMHICHT TRRKOERERIHET 5, BKOFEEUSIE LIV T
Z—%RAW. BKARY NOHFONEBEHICEK - ABRRELLEZ. BEBOIVARY Y MR E L THEA 4
VORMEDITICH L, oo TEKB I CERKDOWEEEA A VL. W LELUONY JICKEBELREA F
VERBBIIEEIRIGICKRE L THEBRBORICENL, 1A VRaEHE L ToOmIC# L, TEKICOVWTIE
e B, ERKICOVWTIEH2BEEEZRE L/ZDBIC., Filh(4 AU REfEE kML, SHARHIERRERIC
TARRE LR, B A VD6 " NE § POIBRERENAICT. AVORMERS 4 v EHBREICK Y —FE=
BRICEBEIO VY N UKRICTHE L,

METHZA4EPS10BICHFTHEKBDOATO IFEH21%THY . MEEBLCEEF—ETH o7, WE
ICBIFBTEAPOATO IRADKEE FTEBTENENT.3E1.4%. AMEBTIEZFNEN0.9&0.4% & BEE
ICETLTHY., RKEBEEXZBRDFEHIEZLLETLTWAZENTERINAE, —A, ZFICH 5 LiEKE
DAVO IPHEEBOREE FEBTENENLE, 5.8%. ABETIE2.4. 0.8%THY ., HICHEETPRPEWL
EAELRH o7, ZRKFEDAO 1E6-12% DL v E R L, EHTHI%TH o7, EFHAKD S °N& 5§80 I
(ZBA S AN ARAEREARS b, SR T IWMEA A VBB IO ER0RVWEETICH D EEZ DN,

PEKBRDAYO IZFBERIEL Y EPPEVEDD, EABLTEFIF—EDEERLEI ED DS, Kbl
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Keywords: Oxygen isotope anomaly, Tropical dry forest, Nitrogen deposition
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The influence of dry deposition and wet deposition on streamwater
nitrate concentration in forested watersheds
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*Yuki Kajitani1, Ken'ichi Osaka?, Kento Fujita1, Shinsho Chishiro', Masanori Katsuyama®, Takashi
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1. Graduate School of Environmental Science, University of Shiga Prefecture, 2. Department of ecosystem study,
University of Shiga Prefecture, 3. Center for the Promotion of Interdisciplinary Education and Research, Kyoto
University, 4. Interdisciplinary Centre for River Basin Environment, Interdisciplinary Graduate School, University of
Yamanashi

Nitrogen exported from forest is considered to affect the eutrophication in downstream ecosystems,
therefore, the understanding of nitrogen export processes from forest is important. Recently, nitrogen
deposition to terrestrial ecosystem is increasing and that enhance nitrate concentration exported from
some forested watersheds. Nitrogen deposition to forest generally consists of dry and wet deposition of
nitrogen, however, the influence dry deposition on nitrogen export from forested watershed has not clear
compared with the influence of wet deposition. In this study, we measured nitrogen compounds
concentrations in stream water, througfall and air in forested watersheds near highway to clarify the
influence of dry deposition and wet deposition on streamwater nitrate concentration. We collected
streamater in 23 sites, throughfall in 13 sites and nitrogen oxide aerosol in 8 sites at north part of Shiga
prefecture. Stremawater was collected from March 2016 to November 2016 in a month interval, and
throughfall and aerosol were collected from August 2016 in two weeks interval. Nitrate concentrations
were higher in streamwater from forested watershed near highway. We will discuss the relationship
between streamwater nitrate concentrations and wet and dry depostion in presentation.

F—U— KR HER ORBAK GZHILE. BHILE. HMEKE

Keywords: nitrate, streamwater, dry deposition, wet deposition, forested watershed
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Development of stable N isotope model for forest ecosystem

HORE =B OREE BN RS B VM ES ME RN BRE ES. FERBRE. ME=
*Kazuya Nishina', Keisuke Koba?, Midori Yano , Makoto Kobayashl , Kazuho Matsumoto?,
Atsuhiro lio®, Akihiko Ito’, Seiji Hayashi1

CEMRIEMAEA. 2. RAKZERZHAREV S —. 3. BERFZLAEME T « —IL RBZEEV S —, 4 BBKE
uIS\ 5. 8EAE BEH MEHMIET « —I)L RREHEME VI —
1. NIES National Institute of Environmental Studies, 2. Kyoto University, Center for Ecological research, 3. Hokkaido
University, Field Science Center for Northern Biosphere, 4. University of the Ryukyu, Faculty of Agriculture, 5.
Shizuoka University, Faculty of Agriculture

Since the Industrial revolution, reactive nitrogen in the environment has increased due to the combustion
of fossil fuels and increased use of chemically synthesized fertilizers, the amount of which has been
doubled in the whole land before the industrial revolution. Excessive reactive nitrogen is a cause of
various environmental problems such as generation of nitrous oxide which is a greenhouse gas, nitrate
nitrogen contamination of groundwater, eutrophication of closed water area, and decline of biodiversity.
Even in forest ecosystems, nitrogen saturation has been confirmed in many suburban areas, but it is still
difficult to accurately measure the nitrogen balance in forest ecosystems. This is partilly because it is
difficult to quantify the denitrification in forest ecosystem. For this reason, we have also great
uncertainties in the nitrogen cycle of the ecosystem (biogeocemical) models. However, the ratio of natural
N isotopes is considered to reflect information on N loss rates (i.e., denitrification, leaching) in some
extent. So, Houlton et al. (2015 in Nature Climate Change) proposed that implementing the ratio of
natural N isotopes in ecosystem model and validate these values could improve their representation of N
cycling.

In this study, to implement d15N calculation scheme to ecosystem model "VISIT", we measured the
deltal15N of leaves, litter and soils, as a validation dataset, in five forest experimental sites across
Japanese archipergo (Teshio Experimental Forest of Hokkaido Universiy Ryukyu , Fujiyoshida, Mt.
Tsukuba, Tenryu Field of Shizuoka University, Yona Field of Universiy of Ryukyu). First, to estimate soil
d15N using VISIT, we implemented Houlton & Bai (2010 in Global Biogeochemical Cycle) scheme to VISIT
model. However, the simulation results of soil d15N in VISIT showed smaller values, compared to
observation in all site. We will report further progress in the representation 15N in the modified VISIT
model.

F—7— K BEREMKL. FHERR

Keywords: Nitrogen isotope ratio, Forest ecosystem
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Seasonal variation of O, flux in red pine forest
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(IFCHIZ] BMERRICS T 2WMEXIADRIN - HHIFKRBRCUEZENICEZYN - BENGEELT R
I¥9 (Ollinger et al, 2002) , HFMERRHBORIGEBRARAB LI UCA YV VY DRIN - L& - MEE & Z DB
BEHOEREZMBICIE. 757y 7 RABLUHEMARICH ITZEEETILOBREL - EHECEBESNT S
ENBERATHZ, FFRRTIE. BMEERICBIFZ2AYV YISy RAOBEBRAAETILEBRMICTIT o/
RERET 2,

(%] EXFETATYMBMIREN S 7— (FIY) ICT. COJREELOJREZ2016FT1ANH12AILH
TTCEAL, MEOEEARLVEZEELEHITAIEEEZEZAVTINSWMESIED 7Sy 7 2 &5HAIL
oo MIRERI T —EBBOBESIEZTNETNI2MERN2EMTH S, 0,&CO,DEHAICIE. ZNENENR
INDHTEEE (49i, Thermo Scientific) & HFARIRDHTERE (Li-820, Li- cor) RV, K& r O, 7
AYMOBBELETHZ26 mE34mICREL. BEEEDKKEPFAF 2 —J T EODHTEE £ TR LA
W7 EAWTKEICKRSOBEEHAZEREL -, BARFICEE26.5mIERE L7227 0O—X M RZRIEDEBL R ARRR
IXAHTEEE (L6262, Li-cor) IC& Y. CO,7 5 v ¥ A& BEABKICLYRSD (HFRMBEMIEACO,75v Y
REAT—4) . HEETRDRECO, 77 v I R EHRKLT,

(#ER - £28=] 2016568 ~12ADHFFH (9:00-16:00) CO,7 5 v 7 Rld, EEEEBEREICEK
ZNFh-0.10+0.08 mol m?d", -0.25+0.16 mol m?d" (+@1§5@§i4‘ét;§ﬁ AEDERERE) L1575, {tE
EETHELNALAHRFEHCO,7 5 v 7 RILBEREETHEONLIEICHEANTHRYEN NS WMEZRLED, T
S—N—DEAEAICT—BL7, O BEESBICRAERZEHEAERLE, —HEHRTH (9:00-16:00) O,
MBI TvIRETRICRRERDZEHERER L, BITLBHRHRICETZ0B75 v IV ADRKEMRD
BRrifld, OJREMNEARELRDREICEEANTENTIRNS I EANPELAER o7, TNIFILBBRIEDEHAER
MICTERASINER (BAK, 2016) LE%KTH 7,

SZ#k Ollinger et al.,, 2002, Global Change Biology 8, 545-562.
EAREAKE, 2016, KRRRFRFSR, 150.
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Carbon stock of coarse woody debris in Japanese forests
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BMEEZNICBVWTHEAZDOHERIZ OO TAREELYHELTHSY., ZOERBELRA VYRV N)D
ARIIKREELORFORELB>TWS,

2006 FEEN LB LAEMBETFOIERSRA VARV MY EEIE, 2016FEL Y EIHICA 7=, S[UREEIC
Y 2EERESLMESEMN (UNFCCC) ICBIF2BHIEDHMDKERIN - EHEOREABENICITIH. B
—iETCORENEEEOCRAETE=4 YV I/DT—49ty N2 BT 2HErH D, AEBEEE LTI, DX
B QYUY —, OMEADIDDRFIV/NA— AV MDD, ARERTIE, 3D2DRFIAV/IN—MXVH
DHIB, QFMEARICDOWVWT201T1—2015FEICEBEIN/-E_HORAEREREE &I, ERNBTOREE1T
Do

MBEARDAEIL. ZA VAV I—EI NE (TAVE) ICEBER NIV VE7 ME (RILIE) IS
&L BBBETRADRELTV, BUEEYEY (m®) OREADREREEE (kg) & LTEHLTWS (X
1) . E_HOHBEERNOTEHRREEE(E. 0.7520.98kg m2E WS ERE A>T, -, BMTERE
D3D2DAVIR—KM AV NOMEICH T Z2HEADEDZENEGIEH 15 (8.3%) #HDBI Db o7,

IR AR SIS L2 ZRMICH T DREADERERE LTIE, REAML R, [RICEZED (B
=, BA) . AR B BEDPEILSNDZN, AIMTRISICABOEERICL ZBMHEYPEXINDLE, =
R T DRFEADESRRZESER(130.60+0.83 kg m?, AIMDRFMTIL1.16£1.24kg m?, £/ FMTIZ
1.14£0.94kg m*TH o7z, ZRMEAIMTRIEEADTHRESHEEBICAIEVSH Y, AEMTIE
10—19FEETHRLIEHERFEN LD o7 (B1) ., 5IC. ADHICH T2 EEFEPH EZ/N1 4 < R IEHK
HOOBE L C. MEEARDRREEEDOMIER. MEBIOERVBITICOVWTHREIT I,
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The sensitive soil chemical properties reflect the vegetation changes
caused by overgrazing in Mongolia.

SEEE R RE ES. AN &R
*Kazuki ENDQ’, Maki Asano’, Kenji Tamura'
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1. University of Tsukuba

Human activities and climate changes have altered grassland ecosystems in Mongolia. Especially,
overgrazing causes deterioration of vegetation and soil degradation. The process of soil degradation with
vegetation deterioration in Mongolian grassland is not clearly understood. We need to find out which soil
properties can be a sensitive index of soil degradation to promote sustainable use of grassland in
Mongolia. Therefore, to obtain preliminary data for establishing a soil degradation index, we observed soil
profile morphology and measured soil physicochemical properties under different grazing pressure in the
steppe grassland Mongolia.

F—0— R TEESEE, TESE. B, EYIILE

Keywords: soil physicochemical properties, soil degradation, overgrazing, Mongolia
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Comparison of Different Degraded Grassland Soils in the
Qinghai-Tibet Plateau
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The Qinghai-Tibetan Plateau, the largest geomorphological unit on the Eurasian continent, is an important
part of the global terrestrial ecosystem. In recent years, the degraded grassland area has reached about
4.251x10’ hm2, accounting for 33% of the available area.

Objective of this study are (1) To identify morphological characteristics and physicochemical properties of
soils in alpine degraded grassland (2) To investigate the change of soil micromorphology under different
degradation grassland.

Therefore, we chosen 3 site from the Hequ horse farm in the eastern Qinghai-Tibet plateau, there are
lightly degraded grassland(HQ1-L), moderately degraded grassland(HQ2-M) and heavily degraded
grassland(HQ3-H). HQ1-L in the winter pasture, HQ2-M close to the nest, surrounded by more serious
desertification, HQ3-H plots selected in the cow enclosure, the surface vegetation was destroyed. Soil
samples from each horizon were systematically collected for physicochemical analysis and 100 cm? core
samples were taken from 0-5cm surface soils for the micromorphology analysis.

Vegetation coverage decreased with grassland degradation. The characteristics of the OA layer are root
mat, because the dominant species of Kobresia belongs to the Cyperaceae genus, this is easy to form the
root mat. In the HQ3-H degraded grassland, a large number of vegetation degradation, secondary
vegetation instead of dominant species, the OA horizon was disappeared.

In conclusion, the exchangeable cations, CEC, total nitrogen (TN) and organic carbon (OC) were
decreased with grassland degradation degrees; however, the pH value is exactly the opposite. While, from
the micromorphology of soil thin section, with the soil degradation, the porosity obviously decreases while
the degree of soil microstructure is also reduced, resulted in mineral ions and free water supply to plant
growth are also restricted. Also the activity of soil animals was decreased with grassland degradation.

F—O—RFR:FRy + FE 1E ER. B
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Effect of epigeic earthworm casting on soil properties of subsoil from
an Andosol

B K. RF ES . BN EF
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The burrowing and feeding activity of earthworms have the beneficial effect on the soil properties. It is
reported that earthworm cast forms a stable aggregate with large size and it increases the water holding
capacity, water permeability. Earthworm casts have higher available nutrients and microbial activity than
surrounding soils and have a higher rate of decomposition of organic matter. In addition, it is reported
that bacterial composition is different between the intestine of large earthworm and surrounding soils.
However, the influence of earthworms on the interactions among organic matter - minerals -
microorganisms in soil is still unclear. In this study, we conducted the breeding experiment of earthworm
to show the effects of earthworm on; (1) the soil aggregation and soil organic matter content, (2) soil
enzyme activity and microbial community.

Metaphire hilgendorfi was collected and kept in a rearing container with soil and litter for 2 weeks. After
breeding, control soil and earthworm cast were sampled for microscopic observation, measurement of pH,
EC, total nitrogen, organic carbon, B-glucosidase and protease activity, and evaluation of microbial
diversity using biology eco-plate.

F—U—N: 33X TEEN., BEWES
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AIX I ORT7DEANTEBERMDOERICEZ DHE
Soil carbon loss induced from artificial macropore installation
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TRICEAREOEBRYMIAFEL TWVWSEY, BELMGLYPRNICL 2RIBETZEOEIXRED LT TW
3. INETICAIRIORT7EZRAVD EKDCERMOTAZENRLG HZ Z ENERI N, LHrL, A
IR I7ORTHAEENOHPPEIDORAREK LAY, ZREECAELERYIBNIEZZ2BIEHY, K
ARTIEIAIY7ORT7DEANBEI DK CEMIIBRICS 2 28 55T L 7.

EHIZEREMNE30cmDENEH T LICAN, B E L T500mg/ LR EFBIAR & 50015 ICHIR L /- E\EiesE
(N:P:K=6:10:5) ODEEREH—IC9HIEL. FHEREHEX, ATY/7O0RT7ED3IDDX %%
i, AIXI7ORT7RICIF20cmD T ZR7 74 N—%FHAL, #HERKIEFIHIEICKEB1IOcmE#MiL . &
PHEXICIIFINRLBEIThAaN 7. HATHEWEEZRT 2D, 30CICRELALAFa1RX—9—AT
2BEEBE L. SHIZLIC5cmDET DICATLEZMREL, FABNOEMME, &K, EC, RXKE%FR
L.

ERNICEMHMEOPMICEAL T, THER TR TARERO2HB LAY REFEWRIEL, #HEX T
MIBETOLRENSI0cMETOETHLWAENrR OGN, —A, ¥/ORF7XTIE3,6BBED5 15cm®D
BToRERENTWEEBIREONE., £, EREKHON T LAABREETBREITHER > 7 ORT7RX>H
EBXER->TEY, Y/7O0RTRTBRBELRNMRIIRESNAL >/, KOZICE LT, ¥7ORT7ETIERIE
XEFIFERALCEKIEERY, S VORTHEABISOBREBERIEIRSNAL /. THIEBREKEOERNS
LR TBZENTE L., REEHIIVBBEDOREICASD, Y/7ORT7RIEIHERL Y ERBOIEEERE
MELS, REBHOEBICKZKHFES LRV EAHELMIR L.

SEDLEMS, YVORTRIGHMERIIEEEMONREZIITHELT, 2RICENEZRE2EEtRESN
. FEKDEIFHEXREFIFRAERFLTHY, BKEEZ+IHIFTTETVS. ILHICHERIZEREBIESR
DERBICBRICEE T2 EbRD 7. INH6DIENS, AIXIORTDEAIEEY P KDDREE
TOHLDOD, AP KDDBEILGEBERICIEIDANSARVEWVWSIBERNE LN,
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Which fraction of soil organic matter is more vulnerable to rhizosphere
priming effect?

*Biao Zhu'

1. Peking University

Rhizosphere priming effect (RPE) is defined as the stimulation or suppression of soil organic matter (SOM)
decomposition by living roots. It remains unclear which fraction of SOM is more vulnerable to rhizosphere
priming. We conducted two experiments in continuous 13CO2 labeling growth chamber to compare the
intensity of RPE for the active (or labile) vs. slow (or recalcitrant) SOM. A sandy loam (Alfisol) was
incubated at 200C and 80% water holding capacity for different periods, which created a gradient in the
relative proportion of active vs. slow SOM in the remaining soils. We then grew sunflower (Helianthus
annuus) and soybean (Glycine max) in these remaining soils for 50 days under the same environmental
conditions to compare the RPE of these two plant species on the decomposition of soils that varied in the
lability of SOM. In both experiments, as the incubation proceeded from 1 to 8 to 14 months (in
experiment 1) and the soil changed from freshly-sampled soil to two-year-incubated soil (in experiment
2), the intensity of RPE increased significantly even after accounting for the changes in root biomass or
root-derived CO2. This result suggests that the slow (or recalcitrant) fraction of SOM is likely more
vulnerable to rhizosphere priming compared to the active (or labile) fraction of SOM. Although the
underlying mechanisms of this finding await further investigation, our study clearly shows that the main
component of SOM (slow or recalcitrant SOM, decadal turnover) is vulnerable to rhizosphere priming.
Therefore, the RPE has the potential to substantially regulate both short-term and long-term soil carbon
dynamics.

Keywords: soil organic matter decomposition, rhizosphere priming effect, labile soil carbon, recalcitrant
soil carbon
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