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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.
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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.
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Nitrogen and phosphorus dynamics in the mainstem of the Fuji River
estimated by in situ spiralling metric measurements
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Clarifying sources of methane enriched in oxic water columns by using
stable carbon and hydrogen isotopes as tracers
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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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The influence of dry deposition and wet deposition on streamwater
nitrate concentration in forested watersheds
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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.
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Development of stable N isotope model for forest ecosystem
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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

©2017. Japan Geoscience Union. All Right Reserved. - MIS19-PO0S8 -



MIS19-P09 JpGU-AGU Joint Meeting 2017

BETLEBRMICE TV VT35 Y I XDBEEA
Seasonal variation of O, flux in red pine forest
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Carbon stock of coarse woody debris in Japanese forests
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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,

F—O— N IBRRESE. FHREERR. 1RV NY
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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'

1. R KRFE

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

‘BBT. XF 5F. BAF =3
*XUPING MA', Maki Asano', Kenji Tamura'

1. R KRFE

1. university of tsukuba

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
*Chiryo Kanno', Maki Asano’, Kenji Tamura'

1. R KRFE

1. University of Tsukuba

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

Keywords: earthworm, soil aggregates, microbial activity
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AIX I ORT7DEANTEBERMDOERICEZ DHE
Soil carbon loss induced from artificial macropore installation

*HZhdE. BHEY . £F 618 BRI =1
*Yasushi Mori’, Maaya Shimoi', Nobuhiro Kaneko?, Koichi Fujie2
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1. Graduate School of Environmental and Life Science, Okayama University, 2. Graduate School of Environment and
Information Sciences, Yokohama National University

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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