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Geochemical and molecular biological characterization of nitrogen dynamics in (hado)pel
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Great progress has been made in understanding the nitrogen cycle in oceanic waters by the recent identification of ammoni
oxidizing archaea and anaerobic ammonia oxidizer (anammox), and by the following comprehensive approaches to clarify th
abundance and activity of each component in the nitrogen cycle. However, nitrogen dynamics in marine sedimentary habitat
is still uncertain. To further characterize nitrogen dynamics in the deep-sea sediments, we have quantified i) gene abundance
putative nitrifers, denitrifers and anammox, and ii) potential rate of denitrification in the hadopelagic sediment cores taken from
the Ogasawara Trench (water depth of 9760m). We have also determined nitrogen and oxygen stable isotopic compositions
nitrate in the interstitial water in the hadopelagic sediments. Abundance of potential proteobacterial denitrifers correlated witt
that of nitrifers through the depth, and anammox also likely co-occurred with nitrifers. Further, nitrate isotope compositions
suggest the enrichment of 180 by nitrification process and co-occurrence of nitrification and denitrification in nitrate reduction
zone. The data suggest that aerobic and anaerobic processes of the nitrogen cycle coupled in the nitrate reduction zone in |
hadopelagic sediments.
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Niche separation of nitrifiers and anammox in deep-sea sediments.
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Ecology of viruses in deep-sea hydrothermal vents
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Since the discovery of ubiquitous and highly abundant viruses in aquatic ecosystems, many studies have been conducted
discern the role of viruses within aquatic microbial communities. As a result, viruses are now recognized to be significant
components of all aquatic ecosystems. It has been suggested that they affect global nutrient and biogeochemical cycles in tl
world’s oceans, and play a role in regulating abundance and composition of microbial communities. Viruses can also mediat
lateral gene transfers and drive the diversification of microbial communities and the co-evolution between viruses and hosts.

Deep-sea hydrothermal vents are sites having great microbial biomass, high productivity, and physiologically and genetically
high diversity, contrasting sharply with the surrounding sparsely populated deep-sea environments. The primary production i
the deep-sea vent ecosystem is sustained by chemolithoautotrophic microorganisms that utilize reduced chemical compoun
from the earth interior as energy sources. To date, the biogeochemical processes, ecophysiological functions, and evolutiona
significance of deep-sea vent microbial communities have been extensively studied, but the ecological and evolutionary impac
of viruses on the deep-sea vent microbial communities remain to be fully elucidated.

Here, | provide an overview of current hot research topics related to viruses in aquatic ecosystems, and then introduce ot
studies on the viral functions and ecology in deep-sea hydrothermal vents in addition to several previous studies on virus-ho:
interactions.
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Iron redox cycling and subsurface offshore transport in the eastern tropical South Pacifi

oxygen minimum zone

SERE fET- 1* ; Moffett James W
KONDO, Yoshikd* : MOFFETT, James W.

VEN AT, 2 A Y T AL =T K
!'National Institute of Polar Researc/niversity of Southern California

Iron (Fe) is well known as an essential element involved in a number of biochemical processes in the ocean such as nitroge
metabolism. The distribution of dissolved Fe in seawater depends on the nature and magnitude of the sources and sinks, and
transport mechanisms. The thermodynamically favored oxidation state of Fe, Fe(lll), is strongly hydrolyzed and its removal is
mainly constrained by the formation of strong complexes with natural organic ligands such as humic substances and siderophore
These organic ligands control not only the solubility of dissolved Fe in seawater, but also the bioavailability of Fe(lll) for
phytoplankton. Fe(lll) in seawater can be reduced to Fe(ll), which is more soluble and kinetically labile, although is rapidly
oxidized in the oxygenated seawater. Recent studies have suggested that dissolved Fe(ll) substantially exists in surface seaws:
(e.g., Hansard et al., 2009), suboxic layers in oxygen minimum zones (OMZs) (e.g., Kondo and Moffett, 2013), hypoxic shelf
waters and sediments (Lohan and Bruland, 2007), hydrothermal vents and shallow submarine eruption (Santana-Casiano et
2013). Since Fe(ll) is more bioavailable than Fe(lll), the existence of Fe(ll) could provide a big advantage for the organisms
in these environments even though it is ephemeral. These results suggest the importance to investigate chemical and red
speciations of Fe to elucidate carbon and nitrogen cycles in the ocean.

The distribution of dissolved Fe, Fe(ll) and Fe(lll)-binding organic ligands were investigated in the upper 1000 meters of the
eastern tropical South Pacific from January to March 2010, during El Nino event. Dissolved Fe concentrations were exceedingl
low in surface waters, showed minima near chlorophyll maximum, and increased below that depth. While high rates of nitroger
fixation have been inferred for this region from models, our data suggest that surface Fe is much too low to support diazotroph:
Dissolved Fe and organic Fe(lll) ligands concentrations at mid-depth were elevated in the nearshore stations, where virtually a
dissolved Fe(lll) was bound to these ligands. Maxima in the concentration of Fe(ll) were seen in the oxygen-deficient and high:
nitrite layers of the OMZ. Fully 8 to 68% of dissolved Fe existed as Fe(ll) in the samples collected at these depths. Dissolved Fe
concentration was higher in the OMZ where Fe(ll) and nitrite were present. We propose that this region, the most reducing par
of the OMZ, plays an important role in subsurface, offshore Fe transport.
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Biogeochemical cycles on the deep-sea floor revealed by isotope labeling experiments
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Deep-sea benthic food webs are mainly sustained by sinking aggregates of phytodetritus derived from the water columr
Although the majority of organic matter is consumed before reaching the deep-sea floor, phytodetritus still transports a significan
amount of fresh material from the surface ocean to the seafloor. A portion of the phytodetritus is converted to benthic biomass
and the remaining refractory organic matter not utilized by the benthic community is preserved in the sedimentary record. The
activity of the benthic community is thus expected to be an important factor in controlling the quality of organic matter, and
biogeochemical cycles on the deep-sea floor. We carried out some different typesitofisotope labeling experiments to
reveal these benthic processes. Results quantitatively demonstrated the fate of phytoplankton, bacteria, dissolved organic carb
and dissolved inorganic carbon on the deep-sea floor.
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Nitrogen isotopic record of chlorophylls as a tool for understanding of nitrogen dynamics
in the oceanic photic zone
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Nitrogen isotope record of chlorophylls has a large potential as a tool for reconstructing the nitrogen cycle and its dynamics
in the photic zone. In this study, we determined the nitrogen isotopic compositions of chloragi{iN.,;) and pheophytin
a (6Npp.) as well as nitrated°No3) collected from two sites (S1 and K2) in the northwest Pacific as a case study. Both
chlorophyll a and pheophytin a were extracted from the particulate organic matter (POM) and purified by the fraction collector
of high-performance liquid chromatography. The nitrogen isotopic composition of the isolated chlorophylls was determined by
our ultra-sensitive elemental analyzer / isotope ratio mass spectrometry. The estimated isotopic fractionation associated with tt
chlorophyll synthesis is -7.9o to -13.1%o, confirming the previous studies. However, tHéN of POM is not consistent with
those of chlorophylls, suggesting that the POM from both sites is a mixture of phytoplankton and other materials like detritus
of zooplankton. Th&'°N,;,; value provides puré'®N signature of phytoplankton, which is crucial for better understanding of
nitrogen dynamics in the surface ocean. Chlorophylls are also buried and preserved in the sediments for long, and thus usef
for the reconstruction of nitrogen cycle in the surface ocean in the geological past. In this presentation, we will summarize the
evidence and discuss advantages and pitfalls of this tool for the future use in the oceanography and paleoceanography.

F—U— BB RIEER, AR OR, EREFNIALL, HEEE R
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Heterotrophlc bacterial production and extracellular enzymatic activity in sinking partic-

ulate matter
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Heterotrophic activities on sinking particulate matter (SPM) have important role for flux of SPM. To demonstrate regional
differences in heterotrophic activities on SPM, we measured heterotrophic bacterial production (HBP) in seawater and SPM a
well as potential extracellular enzyme activity (EEA) in SPM on a transect along 155E in the western North Pacific Ocean in the
subarctic (44N), the Kuroshio Extension area (35N), and the subtropical gyre (20N).

Samples were collected from the western North Pacific Ocean during cruise KH08-2 (Leg 2) on R/V Hakuho-maru from 23
August to 16 September 2008.

Hydrographic data were provided by a shipboard CTD profiler equipped with a carousel multi-sampling system. We obtainec
water-column depth profiles of dissolved nutrients including nitrate, phosphate, and silicate, Chl a, bacterial cell abundance (BA)
and HBP.

We deployed standard cylindrical multi-traps, with eight acrylic trap tubes mounted at each depth. The traps were set vertically
on the array line at three targeted depths of 50 m, 200 m, and 500 m at 44N, and 100 m, 200 m, and 500 m at 35 and 20N. Tt
upper deployment depths were chosen to be just under or near the bottom of the euphotic zone. The euphotic zone was defin
as the depth at which photosynthetically active radiation was 1% of the value just below the surface.

Before deployment, all trap tubes except tube for HBP and EEA in SPM on each array were filled with seawater that had beel
collected from 4 m below the surface at each station using the shégpump, pre-filtered through a O dn capsule cartridge
filter to minimize biological contamination, and mixed with sodium chloride to a final concentration of 4% (w/v) to create a
density gradient. Trap tube at each depth was used for collecting samples for measuring HBP and EEM in SPM, and was fille
with seawater filtered as described above that was collected just before deployment from the depth corresponding to the targ
layer of trap deployment with a 12-L Niskin bottle. The arrays were attached to a buoy and allowed to drift freely for 24 h at
44N, and 48 h at 35 and 20N.

Upon recovery, the traps were stored upright in the dark and left to settle for 1 h. After the contents had settled, the uppe
portion of the trap volume above the collection cup was gently drained by siphoning. During the siphoning, only about trap tube
for HBP and EEA, an aliquot of the supernatant was subsampled approximately 30 cm from the top of the tube. After siphoning
was complete, the upper cylinder of the trap tube was separated from the collection cup. The particle-rich water in each collectio
cup was pre-screened through a 506-mesh sieve to remove swimmers and then mixed to disrupt large amorphous particles.
The pre-screened filtrates were used for measurements of total mass flux of SPM, particulate organic carbon (POC) and nitroge
(PON) content, and HBP and EEA (leucine aminopeptidase (LAPase), s-glucosidase (BGase), lipase, and alkaline phosphate
(APase)).

Depth-integrated HBP in seawater from the surface to 500 m was comparable between the locations, whereas HBP in SPM
44N was substantially lower than at the other sites. We found the highest POC export flux and export efficiency to bathypelagi
depths, and the lowest water temperatures, at 44N. We found significant correlations between LAPase activity, BGase activit)
POC flux and particulate organic nitrogen flux. LAPase activity was two orders of magnitude higher than BGase activity, with a
BGase:LAPase activity ratio of 0.027. There were no significant correlations between HBP and EEA in SPM except for lipase,
and lipase activity was significantly correlated with temperature. We propose that hydrographic conditions are an important
factor controlling heterotrophic bacterial activity and export efficiency of organic carbon to the deep ocean, as are the source
and abundance of SPM produced in the euphotic zone via primary production.
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Enigmas concerning sterols and their surrogates in eukaryotic cell membranes
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A large fraction of eukaryotes and bacteria respectively possess sterols and hopanoids, which function as potent stabilize
of cell membranes. Sterols are also associated with fluidity and permeability of eukaryotic cell membranes, and are key tc
fundamental eukaryotic-specific cellular processes such as phagocytosis. Several gepswafsterol biosynthesis require
molecular oxygen. For example, the epoxidation of squalene is the first oxygen-dependent step in the sterol pathway; the epo»
dized squalene is then cyclized to either lanosterol or cycloartenol by the enzyme oxidosqualene cyclase. In contrast, prokaryot
hopanoid biosynthesis does not require molecular oxygen as a substrate, and the squalene is directly cyclized by the enzyr
squalene-hopene cyclase.

Until now, it was unclear how bacterivorous unicellular eukaryotes that are abundant in anoxic or low oxygen environments
could carry out phagocytosis. These eukaryotes cannot obtain sterols from food bacteria as the latter generally lack them ar
sterols cannot be synthesizefé novoin the absence of molecular oxygen. We have previously provided evidence that the
molecule tetrahymanol is synthesized by some anaerobic/microaerophilic eukaryotes and possibly functions as an analogue
sterols in these organisms. Nevertheless, neither sterol, nor tetrahymanol, nor their related molecule has been found in the ott
anaerobic/microaerophilic eukaryotes, and so it is still enigmatic how these organisms maintain their fluid and permeable mem
brane system specific to eukaryotes.

One more area of confusion is regarding sterols in bivalves with chemosynthetic bacteria inhabiting areas of deep-sea hy
drothermal vents and methane seeps, sudBagptogenaspp. andBathymodiolusspp. In general, bivalves cannot synthesize
sterolsde novoand it is necessary for them to obtain these molecules from small eukaryotic prey. On the oth&digmdgena
spp. andBathymodiolusspp. mainly or exclusively acquire nutrients produced by their bacterial symbionts, rather than from eu-
karyotes rich in sterols. Nevertheless, these "chemosynthetic bivalves” contain sterols. More cutlalygliogenaspp. have
intermediate metabolites of phytosterols (24-methylenecycloartanal, cycloeucalenol, and obutusifoliolBattierodiolus
spp. have high amounts of cholesterol typical of animals. Little attention has been given to how chemosynthetic bivalves pro:
duce or acquire these kinds of sterols.

In my talk, | will discuss potentially controversial topics regarding sterols and their surrogates in eukaryotic cell membranes,
which do not appear in biochemical and geochemical textbooks.
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Structural differences of humic acid isolated from estuarine sediments at several field:
around Ariake Sea
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SNz, FUR)ITE LRI SFEIAN T 2ICDNT, oAl BEERY R O RER A YT G- OB M 5, EEEER
DWFHFAREYIZ G OBUMENEZ{L LT O, FELEBOMTHD S AEIIHENZENTVE T MBI TE e, /A
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Origin of fluorescent dissolved organic matter in forested headwater stream during base
flow period
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Keywords: fluorescent dissolved organic matter (FDOM), forested watershed, streamwater chemistry, excitation-emission matri
(EEM), parallel factor analysis (PARAFAC)
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Pseudopolarography X % FEE /K A #ErEd A T DO Al
Pseudopolarographic estimation of copper complexing ligands in freshwater of Lake Biwe
Japan

R HERE 1 /N e 2
MARUO, Masahird* ; OBATA, Hajime?

DRI A BREE LA, 2 SO RSB R 22T
1School of Environmantal Science, The University of Shiga Prefectétaposphere and Ocean Research Institute, The Univer-
sity of Tokyo

Pseudopolarography (Croot P. L. et al., Mar. Chem., 67, 219-232 (1999), Wiramanaden C. I. E., et al., Mar Chem., 110
28-41 (2008)) is useful method to detect metal (copper) complexation that is very stable compared with that detected by othe
methods: AACSV: adsorptive cathodic stripping voltammetry, ion selective electrode etc. in water. It was applied in seawatel
analysis especially for coastal area where large amount of organic material with high complexing capacity was detected. Als
in freshwater lake, there is high potential of existence of very stable copper complexes in water, as it sometimes includes hig
concentration of sulfur containing compounds and concentration of competing metals such as calcium and magnesium are ve
low compared with those in seawater. Existence of very stable ligands was investigated using freshwater sampled in Lake Biw:
Japan.

As reference ligands, EDTA, DPTA and CDTA were used at pH 8.8 using borate buffer solution. Copper was deposited on
HDME (hanging mercury drop electrode) by varying potential from -0.2 to -1.5 V, and deposition time was 420 s. After deposi-
tion, deposited copper was stripped by scanning from the deposition potential to 0 V. Peak height was plotted against depositio
potential, and half wave potential was determined. By comparing the half wave potential with that of reference ligands, stability
of copper complexing ligands in the sample was estimated.

Half wave potentials measured by references were -0.4 V for EDTA, -0.58V for CDTA, and -0.65 V for DTPA, respectively.
By measuring water sampled at north basin of Lake Biwa, half wave potentials at -0.5 V and -1.1 V was obtained for surface
water. Only single half wave potential at -0.5 V was obtained for waters at 2m and 10m depth. Existence of strong ligands tha
has stability close to EDTA was detected all samples tested. These ligands were also detected by AACSV using salicylaldoxirr
as competing ligands. But ligand detected at half wave potential at -1.1 V is not detected or undetectable. It might sugges
significance of very stable complexes in water of Lake Biwa.

F—— R Wk, B, B, A, AU
Keywords: freshwater, Lake Biwa, copper, ligand, electroanalysis
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FEREROEPERM ZIH S MNICT % 7T ¢ JVENARTEREDRFE
{sotoplc composition of chlorophylls as a new indicator of energy flow in stream ecosys-
ems

AN B HRL NI BAT L, KN EZ !
ISHIKAWA, Naoto F1* : SUGA, Hisami ; OGAWA, Nanako O' ;: OHKOUCHI, Naohikd

! HEENE SR RS
1JAMSTEC

R - KK O b — 2 & UTOMJIERRRICHB N T, WKL AT 288 (CUT., (&R & 2R
R LZZEETRNEREETH D, UL, (IEEE, S BYEs (R 2@ U TiiI s T x)lF—ifik
IEHEIC RS > T2WIFNE T NE TICRWV, BdE D, WIIEEEZENES [EEE LRAELTEREEDE. FEi
IEIEREEMOBEEG L INAFT 4 )VL] EHSTHB. RFEIEZ. NAFT 4 )V L BEHEHONA 4 —F—
Thsraa7 o ViR L, SHERA AL ZAET S & T MIl—X4EMESE R ICHskd 3 3 L3 —iza
e zHNET S, ZORDICTAZ, EdkAkr7ax 757 (HPLC) ZHWTNAA AT )V LS 7anh
F - T oA OEZHEE - B, ZERNMALLEESHET (EAIRMS) Z W T « ERZGERNALL (5§ B3C- &
BN) ZHIE Lo AFERTIE, NAF T 0V LER ONVY) DEHERE (5 - Epeorus latifolium 7177 a7 $H) @
§ 13C- § BNHIELBDYE., W DWDWIITIT> e P EERZME T 5, THIC, TNEK TH)ISMOKEE
REROBYIMIIZE CHW O N T E o, ERNMAS v T L DEWC DN T ki L7z,

F—U— R A, EARE@E, /31 A< — 11—, HPLC, ZE Rl
Keywords: periphyton, photosynthetic pigments, biomarker, HPLC, stable isotopes
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ZE[FINIARLEIC K o THRE E N R EMEH RS BV R IMEIRIRIC DWW T
Biodiversity indicators of trophic structure measured by stable isotope ratios

Beze —BR 1 o A L Al M2 Bk Tt b R & L B AL skl B 3 R sEnl 3 B iR 4 A
HHES , RFEBANC; akE fmd

TAYASU, Ichiro'* ; KATO, Yoshikazd ; ISHIKAWA, Naoto F2 ; YOSHIMIZU, Chikagé ; HARAGUCHI, Takashi, F. ;
OKUDA, Noboru' ; TOKUCHI, Naokd ; KOHMATSU, Yukihiro? ; TOGASHI, Hiroyuki* ; YOSHIMURA, Mayump ; OHTE,
Nobuhitd ; KONDOH, Michio”

VRO A v 2 —, 2 AT BOE NI ER L BFEREAS, 3 52T « — )b RRPEBE G > 2 —, 4 ity
BOENKFERSEWIZEY > 2 —RACRKOKERIZET, 5 ARMAS ST BEPE ST, © SRGURA ARG R 2 A AR AR SRR ARE
FUH, T R T

LCenter for Ecological Research, Kyoto Universityapan Agency for Marine-Earth Science and Technoldgigld Science
Education and Research Center, Kyoto Universifghoku National Fisheries Research Institute, Fisheries Research Agency,
5Kansai Research Center, Forestry and Forest Products Research Irfsditatiyate School of Agricultural and Life Sciences,
The University of Tokyo!Faculty of Science and Technology, Ryukoku University

THEZAENE) 13, BIEFLNV, LAV, FEERLANIVDOZEINGLHEEEEZZBNT VS, LML, [FEDOLAN
WDZKEM 20T 2 DIENEHETH O | JEFIIFELN)VDZRERHMEN TN 5, FLN)VDZERMEI, FRERERE
DDOIEMOMZDE E TIIFHETE AWz, Tz & 2 XM I1ERE2E Tl [TEEEGERE (FFG) 72 EDHLY X & & /5 THAE
DFHEMN TN T E 7z,

bbb, BREIZEREHSESE 0y 7 ST (4D-1102)iIc BV T, AN 2RI LT, FrC &Ko
Y2 kRO BERERIITH 2 31T 2 L OMET 217 > Too LOERINIATEE. AR WL . IR ERRRZZTHR
IKIE DA BEZAIC 513 2 R B IETERL BRSSO RICH W BN T E e, EE, 7 2/ BEEHERNAALL D B D252 B
BHEEICHWONTE TS, UL U, AT E & B EDREGDH % & 5 REMATOKERRRICE N T
HwsnT ol AWTHICEBNT, 2NV ENAEDEH TERVE I BRTEATEEZHVWA LN TES T
DD, TNEOTFEZ, EVHEAE W EREROEMZIICE VWA T N TED, T, BEHERERH
WA T EICKD, BKERRRICHB ZIRELEAHTET S L TES,

NS DOLEGERNARLIC X > THE S NI REMEZ, 2 DDFHOERNA AT AHFEL L EICHNWS T LIcK
D, SEIKEG) | DFT Tz R BV Z RIS DWW TR T %,

F—U— B EFNALL, BV, KRR
Keywords: Stable isotope ratios, Food web, Trophic position
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T MR OO — MR AN ARE AR M U 7o B0RE - R KIBIBREE R OORE— R it

==N
Vertical distribution of the triple oxygen isotopic compositions of DO in oligotrophic/mesotr
environments

R IR S IR /N B 2 S Y NN TR T [ =
TSUNOGAI, Urumd* ; MINAMI, Sho! ; SAKUMA, Hiroki! ; KOMATSU, Daisuké ; NAKAGAWA, Fumiko?

VBRI AIZERL, 2 dURE K AR AR A5kt
IGraduate School of Environmental Studies, Nagoya Universtgeulty of Science, Hokkaido University

RIKDEERIFTICIE, HEHH 16, 17, 18D IFDLIEFNADAEL ., T OHRAELIE, BRSO ER (L4
[t ) T BT, UNCZES) (=FERHADRD 950 HEBPIRDEICHEITd 5 — MR DMK AT, 10 Ixt
9% 170 DRAEEDY, OIS B 180 DRI DRIENICIR D K S ICFENADRIT B DI LT, UEETETT %
HBREONALARIETIE, 1901 % 170 DIRFFIEAY, 09 2 B0 DL L IIFEH L <725 & 5 ZFRINMATY
BIMWNEEC %, TD7H, RKHO#ERD T (Oy) &, HAKTERT % O, DRINIAIHKRZ LT % & 17O DL &
180 DR OMME (= =FeRFRNAMHED 1IN R 5N, =MRFMIARRIE, & EDO—RDFENAIHIT
BZELEWVWDT, HHERIESFEOXRIK (=REHE) HORGFERED T (DO) O=FRFRNAHRZERLTE L&
T, T D DO HDRGHIRDESR Oy EIEEWMHAIKRD O, DIRG D EFEE TERIEHIK S, & HITEEKE RS L D]
D O, LM E 2 HIIEN S HAE 5 T & T, ROTERGHRDIEZR Oy LIECEMHIKRD O, DRGNS, Ki/KrhoOfs
—XAEERZERILT 5T EAHIKS (Luzetal, 1999, Ka—AEEROERICIE, PIFHIES C L —Y—E%D
BBIC K 2@ @MMERIBHVWSNTE A, D DO RO =MRFINAKRZFIH T 5 AT HERBIER T TERAHE
THY, HETZLEIE, TOR®, BN OmEEOMR I EERTEEEL LT, JKKEKLDDH S,

LU, T DO D=RFMAFRZFIHN L TRO IR —IEERIE, H< X TRAK (SRAE hoks—4E
HTHH. K& DHITHASZH U IEOFHHEUR THETS 2060 MIC KB — A ERIE, ZEAZRASINTY
B T, FHCEAGEMNEVE (FF2E%F) ORI TR —RAEERIE, KERR L7 HORR— XA
BXO LN ENTOS AN D 5. TRGEEORHICHE NN E NG G X, SREGEMNRS &5
] (3%) 1Cid, @RS NS T &icx %, THUIKAC, (1) RIEKHOH ARG R RRD. (2) B LAE
TOL—RAEPENEITS D EREEREE, TRISGVEBDRE 7%, TTTAMIR TR, EREERE TH 5 75> H2 %
. & SICHREIRE T H 2 EEWILHT DO O = RFRIN KK OME iz, TORMZ (L L BITERIELTZ
DB L 72D T, #RZRET 5,

F—U— B R, TRE, I8, —RFINUIA, ShE )1, ZREIZ2H)
Keywords: oligotrophic lake, mesotrophic lake, dissolved oxygen, triple oxygen isotopes, vertical profile, seasonal variation
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K]« IKPRODAERPHIER (L2 —FOKIAEYNIC K 2K ORS (b & Y ETEER

Biogeochemistry on glaciers and icesheets ? Microbial process of glacier darkening an
material cycles

DR
TAKEUCHI, Nozomu*

LTERY
LChiba University

HOBRERE DWRIK DK 8 2 LRFFS 2 IKIIKIRIE, ORI OSR B, Pb@%ﬁ%(%kki%%@ﬁa
DRBERNMEH ENT VS, IKIIKRORMNCIE, FIRERBIICHIN U IR R EBHEDFET 5. ToKEH L
M N 2 B IR E D E OREEINCES U CTEMYIZERE, & 5ICTOEBYNURE L@ D N7 7V 7 50/ Vil
YIAVKM R TIEB L T3, O XS BTIKEVHROAEYIAVKFDKIR EICHERT 2 &, & &b E WK
BEd %, IKMOREFEEIX T VAN RO MK > THHOWIRZE® L, ZKO@EZREST 20RNH 5. Lich->

T, JKIPROIRKIRODZEB DFHIICIE, HUS KURZENC A S 2PN ZISE T Ta <, K ZEYirez 5 OEERE U

TRk L, AEVHBRIL AR 7R BRARP SR OIEBOE 2 E BANCHEE 5 C EWVEE L 5%, T TR, MRS,
FRCIAEYITEEN D LTS FE 75 77 27 DIKIARR, SEARIC 78 > TG b HEA TV B IEMREE 7)) — > 5 > FIKIR7ZE ED4:
RER DR 2 LI U7 B, IKIM O AEYIIER L 272 D BLIK & 5% O EZ NS 5.

FmT— BRI, TV =TV R, TIUA R, S, B, A
Keywords: glacier, Greenland, albedo, algae, microbe, carbon cycle
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{1 IND N Z R EE SR O B AV K EY) O Bk EIc 5 & 5 2
How does anthropogenic nitrogen input affect the nutrient dynamics and food web struc:

tures?

RFEGAN S 3 1t v5 1 2 &R Eh2e 6 ik 2807 Al M ° Sk ek 4 ez —aR 7
OHTE, Nobuhitd* ; TOGASHI, Hiroyuk? ; TOKUCHI, Naokd ; YOSHIMURA, Mayum? ; KATO, YoshikazJ ; ISHIKAWA,
Naoto P’ ; KONDO, Michio* ; TAYASU, Ichiro”

VR ER AR R A A R AR SRR 2 B, 2 ST TBOE NOKEERR BT ISE 2 > 2 — BEIXOKEERFSEAT, 3 BB R

7 4 =) FRPBEWIE > 20—, A RSB BIFE SC, 5 s ERR A S o 2 —, O AT BGE NS
FEREME, T BER KRR

!Graduate School of Agricultural and Life Sciences, University of Tokjlohoku National Fisheries Research Institute, Fish-
eries ResearclField Science Education and Research Center, Kyoto Univet&iansai Research Center, Forestry and Forest
Products ResearchCenter for Ecological Research, Kyoto Universftyapan Agency for Marine-Earth Science and Technol-
ogy, "Faculty of Science and Technology, Ryukoku University

In last five decades, impacts of anthropogenic nutrient inputs on river ecosystems have continuously been a major concel
for the governments and residents of the catchments in Japan. Major sources of anthropogenic nitrogen (N) include leacha
from forest ecosystem, surplus fertilizers and sewage. Impacts of anthropogenic N inputs on nutrient dynamics and food we
structures were investigated using stable N isotope techniques in the Arida river catchment, Japan. Riverine survey utilizing '
regular sampling points showed tidfN of nitrate (NQ ™) increased from forested upstream % to the downstream (“%o
) due to the sewage loads and fertilizer effluents from agricultural area. Correspondinglyfhef benthic algae and aquatic
insects increased toward the downstream. This indicates that primary producers of each reach strongly relied on the local
sources and it was utilized effectively in their food web. Simulation using a GIS based mixing model considering the spatial
distributions of human population density and fertilizer effluents revealed that strongest impacts of N inputs was originated from
organic fertilizers applied to orchards in the middle to lower parts of catchment. Different€Nivetween primary producers
and predators were "6% similarly at all sampling points. Food web structural analysis using food network unfolding technique
based on observed®N suggested that the structure of nutrient pyramid did not differ significantly along the riverine positions,
while the members of species in each trophic revel changed and the impact of anthropogenic N input was visible along the rive

F—T— FIAERER, ERAM, LB RINALL, RYans
Keywords: river ecosystem, nitrogen input, stable isotope, food web
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WA DI BRI BTG 3 X 2 VM KD 7 1t A
Aerobic methane production in oxygenated water column of a lake ecosystem

AW M BN AR HTE NG AGR?
IWATA, Tomoya'* ; KOBAYASHI, Ai! ; NAITO, Azusa ; KOJIMA, Hisay&

VAR, 2 JbisE R

LUniversity of Yamanash?Hokkaido Univerisity

AN B KGAND A Z VHEE, RERBEO X X VI kESFEL TV S, GGk, EhsltEng A x>
BHEMEOBSIRETER LIZEDEEZLNTE]. LML, FLIZEEZ L DIMBICBO THIFRERIEIC X X A
HIRT A EEHOMCLTWVS. TDOX X UMKDOER T at A, @m0 VHSE MBI 2 OEREY AR
MG L TWABAREMMNEZ 2 55 (Karletal. 2008. LA U, i X 2 R R OBKE & Z NI 59 2 EYIE R
HEM LIRS TWERWY. F T TAWIZE T, fIRRE TR, KB X CRED AN A 2 BRI RIZ T 5828y F
BRICKODHGMICT B L & BIC, TREMEMEREDIE 772 CARD-FISHILIC K D ERIL L TAF X 2 VIRE DT
fiZ b & OFMICERZ T 2, CTHUCKD, WICHBT 2K A Z 2 ERICE S 24 E K 70 A2 R0ET
5 CZHNET B.

A, ILBIRPEEIC TITo 72, 20134 3 A-12 AN D 4 HiSic BWO TEBMICEUK 217V, RIS B 2 T8F A
RIS DFNE « KM & F DOFFZAbEHE Uiz, Fiz, HRNAZ UHURDHER LTz 7 HITI3/KE 7.5 mh Sk
ZERELL, A2 ERGHREZIHS NS 572 DBENIHEFER 7o 7. F6& 1 Tl DIN 5K U DIP BMFiI A 2 4
FRIC NAE S 8%, 2R 2 TLEASFERHEA] (BES, DFM, DY) YA 2 U ERGEREIC NIZ I 702, F8k 3 TIXARY “bd
MTH B AFIVKRARE (MPR) DA XV ERGEEIC BT8R M Lz, 8325 E E 4-5 HED Ny FH5 #7217
W, AKX T A 2 A GRS 2 LR g 2 2 & T, HIRRRE T RS WA K UK AR VB OB DU A
B ERICIE T BRI Lz, %72, CARD-FISHTIE, 3H, 5H, 7HHBXT 10 HicB/K LU TzkitkENT 4 DD
7'i—7 (EUB338 CYA361, Mg84+Mg705 405Syn 7z A7V XA XEE, HEEMEHEO iz ERL L.

TREOMREL S, Wl CIREMICBW OKRBERIFICE KRR A X ANHIRT S EBhHLN R0, F
Tz, TORXAR UKL TIRIBHFRERES FRELTW Tz, WERBER, Kb X2 UHIMHEE NIzERZ AL, B
BT THRMAEINC I D AR VD ER L TWAEDEEZ BNz, HEERTIE, REEZRNUER 1 BXUHEA)
EHIUERR 2 L1, RTOUHERX T A X VERHREI Nah o7z, —75, RAKRVEEERRIL 72925 3 TlX MPn
DRI ED AR BENRKES LR L. TORRIE, CPUT—BICKDEKRAKRVED C-PHADBHAL, AXV
WERL TR T EERELTVWS. C-PYUT7—EBLEFEIT /NI TV T EORRLIEMAEMNE L TED (Karl et
al. 2008, HHETH 3 MPnIE—BOTHENHMEIC K> THRI NS T LB FEAIN TS (Metcalf et al. 2012, T
DT eh b, WHBOIFKIREICHET 2 XA Z UMikE, C-PYT7—YR2ATSMEYO MPnEHc X > TERENTWL
B LEZSN. RTHEEMFEREONEHE 5 L, ¥ 7 /N7 57 17 (CYA361) *®Synechococcus405Syn)
O DFNE AN, A X VPEEOSE 17 7 A )i —H LTz, F72, CYA361 & 405Syn DEHIZELIE X
A BEOFFHEICE S KL TEY, Y7 /NI TF)T7DENMTE C-PUT7—XEHT % Synechococcus it %1 X
ZUERICEE L TOWBAREENE DD TEHWVWEEZ BN,

AWIFAERD 5, WHADIFAERBIC I % A 2 RIS X % MPn b5 L Tws EEZZ2 60z, &I,
WHETEY T /NI T 7 DOMPNREHIC K > TARXUHEKT 52 EMMEENTEHED (Karl etal. 2008, CARD-FISH
IZ X % CYA361° 405 Syn DENE S DFERE ZDAREMEZZFF L TWa. MBICE T Y7 /N7 ) 7 DAY
REBIP AR AR DIERICKEL D> TWVEEDEEZISNS.

F—I =R RN A R R, 7 /N7 T T, 33y A, AFIVRARVEE, YV 2 RGA
Keywords: Aerobic methane production, cyanobacteria, Synechococcus, methylphosphonic acid, P-deficient lake
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ZFNR IS K UERRE FYIC K 3 2ERBEERERONZE o
Effect of fertilizer use and N deposition on global terrestrial nitrogen cycling in 1960-
2010

R —ak 1 PHlk B L B EOR T EIR RO !
NISHINA, Kazuyd* ; ITO, Akihiko! ; HANASAKI, Naota' ; MASAKI, Yoshimitsu!

LN BRI ST
INational Institute for Environmental Studies

Human activities have considerably disturbed terrestrial nitrogen cycling especially after the industrial revolution. Because
Harbor-Bosch techniques and fossil fuel combustions have been large sources of reactive nitrogen to the terrestrial ecosysten
The recent N loading derived from these sources on terrestrial ecosystems was estimated 2 times higher than biogenic N fixatic
in terrestrial ecosystems (Gruber et al., 2009). In this study, we evaluated N fertilizer and N deposition on global terrestrial N
cycling using ecosystem model 'VISIT' and global datasets. For the cropland, we made spatial temporal explicit N fertilizer
input data (as NH4+ and NO3- respectively) made by FAO statistics, historical land-use dataset and global crop calendar i
SAGE dataset. For N deposition, we used global grid data from Galloway et al. (2004) with simple interpolation in time-series.
From the simulation results, we evaluated historical N cycling changes by land-use changes and N depositions in N cycling (e.g
N leaching, N20O, NO) at global scale.

F—U— R ZR00, 2310 ), dgbEEsR, TR 2L, N A
Keywords: N fertilizer, N deposition, N20, Land use change, N leaching
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PEAEIEERIC K D MRS B TR BERRIC 510 2 ZHE & BESRSRED Z0E R DO BIfR

The diversity-stability relationship in soil microbial community investigated by a diversity-
manipulation experiment

Jil ez
USHIO, Masayuki*

VR AR R AT I v 2 —
LCenter for Ecological Research, Kyoto University

EVRERE DRI RHRERED LZENE L EO X SICBRL TV A WS T &id, TR, AReY: - BRERPAICRE W TH
LREMTH>Teo L LAEDS, WAEMBHENEEROWHEMENICR I REORESICEED 5T, HICHASY
7 IR O ZRRME-ZOETEDBIRIC NS & HRIC R A W HEM O ZERM-ZEMEOBIRIEH X DT ENT T Ad -5
Teo ZTOBHDO—DE LT, WEMRZDO/NE S EZRMEOESHIC, v 7aEY BIAIE. BA) TIEnReEZh
PEIREEEAH O ERBRDIEHICH LW T ENBFE NS, L L, JHRINCHO AT — )L THNE, 70 FRERF R 58
FAIZHMS % C & TREMROBIENATRETH %,

T TTAFREER TR, MERRNERER] (XFT7 b IV A 7U V), BARERNERER & 7anFoIFR) 2l
MU, RESERHACZ RHEHTEIC R U 7 LV LAVBREE D Z kI U CREER e D Z0EM Z2Em Lz, T2 Tid.
waPR LXK 2 THEX ), HEZ PR U 72K % Tl ), T8 HERR Lo X 2 HiE Sl A LMD 2 DDX KD
LERRMED W THAZX ) AR U, BEERIERE & U TR i 2 B8 9 2 Tl EY RS Oy iR D1t
(R, V. EROIMRICED BRI & R od s 2 e Uiz, SHMWER & Ul siiiicid o fimdgz a > b
O—)Lg 2 LEALNTE YY) 2—DHEZET, ZTOHZ2 NTIICZ L EETHEBIRNT 2787217 -> 7,

ZORGR, T HEPIGRE I E X & HIE X TREAEY Y 2 —OEOZLICISE L TEb LTe, —)5 T HEXKTEMD
PIE EHBICAEY) ) Z—DEDOZLICISE L T a0 Tz, e, LEEESREIEICBE U T kOB RSN, HiE
XTIE, DX KD EFEEOFEY) Y Z—DENDKFEIMEDN 5 T2, & SITIRENA A~ — 7 — T LMY RO
RDZALZ NIz T A, HEXRTROMY Y X—DEDOZITH L TNEL TV, TNHORRIE. MY
WIAFS B HHETIE, FERRRDIMER] () ) 2 —DE) OZEZfTBINT XS IcZ b L. fRE U THNIERIT N
U TR DO RHEIRARE (0 iRTERIE) DRBIE NI LT E %,

ARWFEE. DR R FER Z 0 5 L WS FERFICHW AT — )V TOEMERRTH 57280, #EROMRUTIZEED
DETH D, FIAIE, MERRIRES TR L ENEWMIE O BE CEET 255, o T XD EWRE TREE
HHRCZZ BE S 2 B DTN, MAEYIOZRME-ZEM,. € U < IEZHIE-BREDBIRZII S M T 2 72D E i TH %,
AHKTIE, RGN BROMBUCINA ., ED K 5 RN RERINSMAEYITEEZ @ ORE THRIET 2 Bdhic 3R
L9250, ZTOAREMEIC DV T &g L7\,

F—U— R e, BERIEE, WL, A, SR, TR YRR

Keywords: biocides, enzyme activity, diversity, soil microbial community, soil respiration rate, stability
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ra7ZxEEIETaT 2 VERIES HICEENS Y Y OLAIRERICED < Y
A IR O R . . L : .
Determination of phosphorus species and bioavailavility in allophanic and non-allophanic
Andisols
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Andisols have high phosphorus (P) retention capacity due to abundant active aluminums (Al) and irons (Fe). Such charac
teristics result in a significant inhibition of plant growth in Andisols, if not properly managed. Andisols are categorized into
two groups on the basis of the difference in the clay mineral compositions. One group is called as allophanic Andisols, includ-
ing allophane and imogolite in the clay fraction. The other is called as non-allophanic Andisols, including Al- and Fe- humus
complexes and 2:1 phyllosillicates. These soil colloids are considered a major cause of high P retention capacity of allophani
and non-allophanic Andisols. Soil P forms have been investigated using chemical extraction methods. Chemically extracted |
fractions of HO-P and NaHC®-P are considered readily soluble P, while NaOH-P is modelately labile P associated with Al and
Fe, and HCI-P is apatite-like P. However, there are no studies determining chemical species and hosting phases of P in allophar
and non-allophanic Andisols at the molecular levels. This study was conducted to characterize the species and sorption hosts
P in allophanic and non-allophanic Andisols using Hedley’s sequential P extraction method, s8IBHNMR and X-ray ab-
sorption near-edge structure (XANES) spectroscopy. For revealing the behavior of P in soils precisely, it is required to separat
the different soil colloids along with their density and then identify P speciation and hosting mineral phases. This study used &
density separation method that can classify soil colloids including humus and Al/Fe (oxy)hydroxides by their density.

The total concentration of P in the allophanic and non-allophanic Andisols was 6.2 g'P Kge sequential fractionation of
bulk soil showed that the largest P pool of both allophanic and non-allophanic Andisols was NaOH-P. The density fractions of
2.0-2.25, 2.25-2.5, and 2.5 g cn3accounted for 88% of allophanic Andisols, and among five fractions, the 2.0-2.25¢ cm
fraction was largest (44%). On the other hand, the density fractions of 1.8-2.0, 2.0-2.25, 2.25-2:2,Bugdcnt 3 accounted
for 88% of non-allophanic Andisols. The sequential fractionation of allophanic Andisols showed that the NaOH fraction had a
large proportion of inorganic P (Pi, 76-92%) and organic P (Po, 72-99%). The sequential fractionation of non-allophanic An-
disols also showed NaOH-Pi (46-83%) and Po (54-97%) were consisted largely of phosphorus pool, with except2o?s in
g cm2 fractions. The results combined with the density separations and sequential extraction indicated that i) P in allophanic
and non-allophanic soils is primarily associated with Fe and Al minerals, ii) Pi and Po in the 2.0-2.2% @rantion accounted
largely for the total P of allophanic Andisols (Pi: 61%, Po: 68%), iii) Pi and Po in 1.8-2.0 g’ dmaction accounted largely
for allophanic Andisols (Pi: 48%, Po: 64%). According to the solufitR-NMR results, orthophosphate monoester accounted
largely for Po in allophanic and non-allophanic Andisols. Further investigations on XANES and NMR spectroscopy will be
presented for more detailed P speciation in the soils.
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Developement of a carbonized wood passive sampker for atmospheric mercury
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Mechanisms and regulating factors of dissolved organic matter production in beech fores
soils in northern Kyoto

P —22 1 T WA 2 S A2 RN RIS B A3 AR 3
FUJII, Kazumicht* ; NAKADA, Yuiji 2 ; YOSHIDA, Makotd® ; HAYAKAWA, Chie? ; SUGIHARA, Soff ; FUNAKAWA,
Shinya&

LMK ST, 2 R TR, 3 UK,
IForestry and Forest products Research Institifiekyo University of Agriculture and Technologiiyoto University

In forest ecosystems, most of the organic matter supplied to the organic layer mineralizeg tsuC&proportion ("30%) is
leached as dissolved organic matter (DOM), as soil water percolates. DOM plays important roles in carbon and nutrient cycling
in forest soils, however, the controlling factors and mechanisms of DOM production remain to be clarified. Since DOM contains
high concentrations of aromatic compounds derived mainly from lignin, the roles of microorganisms in lignin solubilization and
DOM production were investigated under field condition.

The concentrations and fluxes of dissolved organic carbon (DOC) in soil solution were quantified under beech forest in north-
ern Kyoto. The activities of lignin-degrading enzymes, lignin peroxidase (LiP) and manganese peroxidase (MnP), and funga
community composition were analyzed.

The DOC fluxes increased in the organic layer (344 kg Ctha—1), followed by a decrease with depth in the mineral soil
layers (20 kg C ha! yr—1). The seasonal fluctuation of DOC concentrations showed that DOC production increased in summer
with increasing temperature, highlighting the importance of microbial activity to DOM production. The activities of both lignin-
degrading enzymes, MnP and LiP, were detected in the organic layers, and several potential producers of enzymes, name
basidiomycete fungi, were also identified. These findings could support the central roles of fungi in lignin solubilization and
DOC production in organic layers under beech forest in northern Kyoto, where the large fluxes of DOM leaching was observed.
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Soil nitrite transformation along a forest slope and controlling factors
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We conducted a tracer study to clarify the spatial heterogeneity of nitrite (IN@ynamics in forest soils. Because of its
reactive nature, N@ does not usually accumulate in forest soils. This low concentration and experimental difficulties of
accurate quantification have hampered quantitative detailed analyses of grgsgpi@uction and consumption in terrestrial
environments. However, NO is an intermediate in many N transformation processes including nitrification and denitrification.
Furthermore N@~ can also be reduced to gaseous N and react with organic matter not only biologically but also chemically.
Thus NG~ dynamics may control whole N retention/emission characteristics in forest soils.

We added'®NO,~ to mineral top soils derived from a slope of a Japanese cedar forest. Primary properties of soils such as
concentration of inorganic N, pH and water content differed geographically; N concentration, pH and water content are lower
in the upper soils. N@~ production and consumption rates gradually increased from upper slope to lower slope. Quite short
mean residence time of NO implies that NQ~ consumed very rapidly anywhere in slope. The dominant pathway ef NO
consumption change geographically. It is suggested that the conversion to DON and gaseous N is more important in upper soil
On the other hand, conversion to BO(nitrification) is dominant in lower soils.

At this presentation, we focus on geographical difference of N@ynamics and their regulation by environmental factors.
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Fig.1 Schematic picture of nitrite dynamics along a forest slope.

Difference between upper and lower soils.
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The availability of atmospheric nitrate in a forested ecosystem
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Nitrogen is an important element for forest ecosystems; shortage of nitrogen limits plant growth [Vitousek andHowarth, 1991],
however, nitrogen discharged from forested ecosystems link to various environmental problems, such as eutrophication of aquat
ecosystems and deterioration of drinking water quality. Recently, atmospheric nitrogen deposition into terrestrial ecosystems i
increasing [Galloway et al., 2008]. However, influence of the increase of atmospheric nitrogen deposition on forested ecosystet
is not clear because the interaction between nitrogen input/output and inner nitrogen cycle is not sufficiently understood. In thi
study, to clarify the interaction between nitrogen input/output and inner nitrogen cycle, we investigate the atmospheric nitrate
discharge rate from forested watershed and discuss the availability of atmospheric nitrate deposited into forested watersheds.
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Estimation of leaf biomass and nitrogen uptake in a hinoki cypress forest
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