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In stltu estimation of new and regenerated production in lakes using triple oxygen isotope:
as tracers
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Nitrogen isotopic measurement of NOx gas with the filter-pack method
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Estimation of the nitrogen loss as N2 and NOx from ecosystem is quite important to close the nitrogen budget. However, due t
the high spatio-temporal variations of the nitrogen dynamics in soils does not allow us to investigate the production/consumptior
processes of these gaseous forms of nitrogen. Although natural abundance of stable isotope is considered to be able to use for
investigation of the N dynamics with respect to gaseous nitrogen losses, nitrogen isotopic measurement of NOXx is quite difficul
due to its high reactivity. Here we present our preliminary work on the nitrogen isotopic measurement of NOx gas with the
filter-pack method (Watanabe et al. 2006) together with the denitrification method (Sigman et al. 2001). NO gas produced fromn
NaNO2 with known nitrogen isotopic ratio via several chemical treatments, then the trapped NO as NO2- and NO3- ions were
converted to N20O with denitirifer, then nitrogen isotopic signature was measured by GC-IRMS. We found that the filter-pack
method can be applied for the nitrogen isotopic measurement. We applied this method to measure nitrogen isotopic signature
atmospheric NOx and present these data in the poster.
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Seasonal and spatial variation of dissolved iron transformation kinetics in the Shizugawz
bay and its adjacent rivers
Seasonal and spatial variation of dissolved iron transformation kinetics in the Shizugaw:
bay and its adjacent rivers
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Importance of Fe as an essential nutrient for microorganisms is well recognized such as cellular respiration, photosynthesis ar
nitrogen fixation. However, the extremely low solubility of thermodynamically stable Fe(lll) in oxygenated and circumneutral
pH natural waters resulted in low concentration of dissolved Fe in some coastal and oceanic seawaters. The bioavailability c
Fe in natural waters can be affected by concentration of dissolved Fe and its redox kinetics, given that Fe(ll) has much highe
solubility and thus higher bioavailability than Fe(lll) does. In the river-coastal dynamic system, changes in land cover, salinity
gradients, types of riverine input or organic matter, and seasonal changes may affect to the Fe oxidation kinetics as the Fe(l
oxidation is affected by water qualities such as pH and organic matter. In this study, we mainly focus on the Fe(ll) oxidation
kinetics in the river-coastal system in order to grasp the seasonal and spatial scales of Fe bioavailability between two differer
aquatic environments.

The study area was located in Shizugawa bay, Miyagi prefecture {NB841° ) and totally 6 stations from near to offshore
(SB-1to SB-6) were selected as sampling stations. Also, this study included upstream and downstream of three rivers: Hachime
upstream (HR Up) and downstream (HR Down), Oritate upstream (OR Up) and downstream (OR Down), and Mizushiri upstrearr
(MR Up) and downstream (MR Down). All the surface water samples were collected manually with acid-wash 1 L Nalgene
bottles for three consecutive seasons starting from summer year 2014. All water samples were filtered through 0.45 micromet
Milipore membrane and stored in the dark da€4for further analysis.

Fe(ll) oxidation rates were determined by measuring time course of Fe(ll) concentration using a flow injection analysis (FIA)
system with a luminal chemiluminescence detection. Water sample and luminol reagent were both simultaneously pumped int
the system using a peristaltic pump with flow rate at 2.4 mL per min. Water sample and luminol mixing was conducted in the
flow cell situated at the front of a photomultiplier tube (PMT, Hamamatsu) and the PMT signal was recorded by WA control v91
software. Calibration was conducted for each water sample from three standards addition of Fe(ll) (varied between 0.5 and 4
nM depending on signal response of each water sample). The initial signal (i.e., signal when Fe(ll) was added) was obtained b
extrapolation of signal data collected after 50 seconds back to time zero using a regression line which was obtained from timi
versus log-transformed signal data. The linear response of initial signal to the nominal initial Fe(ll) concentration was found.
Thus, the signal value was converted to the Fe(ll) concentration by using the linear regression equation. The Fe(ll) oxidation rat
constant (M s71) for each standard Fe addition was derived by assuming a pseudo-first order reaction.

Fe(ll) oxidation rates in Shizugawa for three consecutive seasons from summer to winter were shown in Figure 1. The Fe(ll
oxidation rates shown here are the average of three standards addition of Fe(ll). A distinct seasonal trend of Fe(ll) oxidatiol
was observed particularly in autumn season with higher Fe(ll) oxidation rates. Generally, Fe(ll) oxidation is a pH-dependent
reaction. Supposedly, the oxidation rate at seawater>pH9) should be higher than that for typical freshwater pH (e.g. pH
ranges between 6.8 and 7.9 in the river investigated). In our study, however, the oxidation rates in coastal seawater tended
be slower compared to those in freshwater. The results of Fe(ll) oxidation in freshwater indicated that water quality variables
other than pH affect the oxidation process. These factors may include dissolved organic matter concentration and its chemici
properties (binding strength) and/or interaction between Fe and other trace metals which will be investigated further.

F—7— R: dissolved iron, oxidation, river, coastal
Keywords: dissolved iron, oxidation, river, coastal
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Aeroblc methane production by planktonic microbes under nitrogen and phosphorus stan

conditions in a lake
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Lake ecosystems are now recognized as an important source of atmospheric methgna/(@H account for about 6-16%
of global methane emission from natural sources. In lake ecosystems, it has long been believed ikgirGtuced only in
anoxic environments (e.g., lake sediments and anoxic hypolimnion) by anaerobic methanogens. However, recent empirical ar
experimental works have revealed that planktonic microbes can produce methane in aerobic water columns of oligotrophic lake
through the use of methylphosphonic acid (MPn) by C-P lyase enzyme under P-limited conditions. But, there is no study exam
ining the effects of cell nutritional conditions (N starved or P starved) on aerobic methane production by bacterioplankton.

We performed the batch-culture experiments to identify the effects of cell starvation on the rate of aerobic methane productior
under nitrogen and phosphorus limited conditions. Planktonic microbes collected from well-oxygenated water of Lake Saiko
(Yamanashi Prefecture) were incubated with a growth medium (BG-11) for several months and used for the starvation experi
ment to make their cells N-starved or P-starved conditions by removing either element from the BG-11 medium. Then, we adde
MPn and/or inorganic nitrogen ¢Nand inorganic phosphorus,jRo confirm the response of N-starved or P-starved microbes
to such experimental additions.

The results showed that although the cell nutritional conditions did not affect the production,ph@Hent balance of lake
water (N excess or P excess) greatly influenced the aerobic methane production. First, we confirmed agrphici@ition
in the MPn addition treatment, suggesting the active C-P lyase catalysis that converts MPn to methane and inorganic phospha
Moreover, we found that MPn + Naddition accelerated the aerobic €production. This is due probably to the fact that N
addition promoted the biosynthesis of C-P lyase and/or made lake water more P-limited condition (increase of N/P ratio); bott
may contribute to increasing the MPn utilization by microbes. However, MPrat@ition did not increase the Ghyroduction,
indicating the opportunistic utilization of MPn alternative toudder phosphorus limited conditions. The present results suggest
that the input of excess N into lake ecosystems promotes the metabolism of MPn by planktonic microorganisms, which leads t
increase of aerobic methane production in phosphorus-limited oligotrophic lakes.

Keywords: Aerobic methane production, C-P lyase, methylphosphonic acid, phosphorus and nitrogen starvation, planktoni
microbes
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Evaluation for load of bioavailable particulate phosphorus during rain events from Yasu
river, at Lake Biwa catchment
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It is well known that primary production in Lake Biwa is limited by phosphorus, and that means phosphorus load into Lake
Biwa influence on its environment. In general, it is considered that algae in lake yse B&®a phosphorus nutrient, however, it
has been revealed that a part of particulate phosphorus (PP) also might be used as nutrient in recent study. However, there ar
few studies that quantify the load of bioavailable PP discharged through river in Japan. The purpose of this study is to quantify
the load of bioavailable PP discharged through Yasu river into Lake Biwa during rainfall events. Water samples were collected a
one to six hours interval in two rainfall event (May and July) in Yasu River using automatic river water collector. We measured
several forms of PP by sequential extraction methods (ammonium chloride, bicarbonate dithionite, NaOH, HCI extraction) in
river water sample. In rainfall event in May and July, about 70 - 90 % of PP was bioavailable and that part were larger than
PO,-P load from Yasu river, indicate that PP discharge from river have large impact on primary production in downward lake.

1/1



Japan Geoscience Uniog Meeting 2015 /0 d ,

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

MIS26-P06 S ay Ry gV R—)b FFR9:5 A 27 H 18:15-19:30

J\BRIS T 3513 5 i U il RKA D) > BRI IS D22 28 8))

Spatio-temporal variation of phosphate concentration at a high P concentration grounc
water in the Hachirogata polder
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[Aim] The present study was conducted to elucidate spatio-temporal variation of phosphateg¢R€entration and the RO
release mechanism at a high P&@ncentration groundwater in the Hachirogata polder, Akita, Japan.

[Materials and Methods] The study site was at a pristine wilderness area after the land reclamation in southwest part of th
Hachirogata polder. Groundwater samples were collected once a month from December 2013 to December 2014 from seve
groundwater wells at a depth of 3.1, 4.3, 5.6, 6.6, 12.4, 19.5, and 45.0 m, respectively. The3@&m) (boring core sample
was collected from near the wells in Feb. 2013. We measured water temperature, pH, and electrical conductivity (EC) using
a pH/EC meter (D-54,Horiba, Kyoto, Japan) and measured oxidation-reduction potential (ORP) using a ORP electrode (D-55
Horiba) on site. The water samples were also filtered through a;0fembrane filter on site. The concentrations of PO4
in the groundwater were determined using an autoanalyzer (QuAAtro2-HR, BLTEC, Osaka, Japan). The fresh boring sedimer
was extracted twice with distilled water (soil:water, 1:2.5 for pH and 1:5 for EC), and pH and EC of in the extract were deter-
mined using pH/EC meter (LAQUA F-74BW, Horiba). Water soluble P were determined using an autoanalyzer (QuAAtro2-HR,
BLTEC, Osaka, Japan). Sediment samples were digested with a combination of HE-HBIO, acids in Teflon beakers at 180
°C and element concentration in solutions were determined by ICP-OES (iCAP 6000, Thermo Fisher Scientific).

[Results and Discussion]

TP content in sediments increased in clay and silt layers whiled®@tent increased in sandy layers. This indicated that clay
and silt layers were a P sink/source and releasegWd3 moving in sand layers. Sediment EC increased in clay layer and dras-
tically increased from 21 m deeper layer likely influenced by sea water. Groundwater ORP showed a moderately reducing (-11.
+ 42 mV) environment in all the wells. PQoncentration in groundwater was ranged from 5.7 to 18.2 mg and the highest
concentration was observed at the well of 6.6 m depth (#38®7 mg L~!) at sandy layer, the second was at the well of 12.4
m depth (10.2: 0.9 mg L~1). Positive correlation was observed between, R@d F- concentrations in groundwater (r = 0.96,

P <0.01, n = 7), indicated fluorapatite would be a Pg€durce. At the well of 6.6 m depth, Clconcentration was the lowest
(29.84 2.9 mg 1) value and was similar to the lake (Lake Hachiro) water (20.6 mg)Lsuggesting that freshwater was
preferentially flowing into the land through groundwater around the depth. At the well of 6.6 m depth that had little fluctuation
of water qualities all year round, Nabicarbonate and carbonate ion were higher bdt‘Gancentration was lower compare to
other wells. At the well of 12.4 m depth that had a large fluctuation of water qualities, @) Na", bicarbonate and carbonate

ion, and Fe increased while €aand ORP decreased when Ctoncentration decreased from 72 to 33 mg' lduring May

to Oct. 2014. These phenomena indicated, P€dease induced likely by Na-saturated sediment might be due to release of P
associated with oxide surfaces or to dissolution Ca-P at clay layer by increasing pH and dissolution gf(Ea@@hell) by
inflowing freshwater to the groundwater.

F—TU—F: U Vg, K, TR, B Y T LA, 0K
Keywords: phosphate, groundwater, polder, Na saturation, freshwater
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Spatial and temporal heterogeneity of the sources of streamwater sulfate in tropical dr
forest catchment in Thailand
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In Southeast Asia an increase in emissions of sulfur (S) into the atmosphere may introduce new risks for the plant, soil an
inland-water through acidification. However, the effect of the atmospheric S deposition on acidification by an increase in sulfate
is poorly understood in tropical forests with possible S sources and processes in the internal cycle. S isotopitShatold
be a good indicator to identify the source of sulfate in soil and inland-water because only dissimilatory S reduction results in a
large fractionation of S isotope. Our objectives are to clarify the spatial and temporal variabfit{Soin rainfall, throughfall,
soil and stream water within the catchment and discuss the influence of the atmospheric S input on the stream in tropical forest

Study catchment has been established at dry evergreen forest in Sakaerat silvicultural research station, northeastern Thaila
Anion-exchange-resin columns were installed for rainfall, throughfall, soil-water and stream-water through a year to collect and
concentrate sulfate in the field. The sulfate retained in the resin was extracted by NaCl and precipitated,as/@a8€er-
mined?34S /32S of the BaSQ by mass spectrometer (IR-MS) and calculatétls (%0) using the reference material (Canyon
Diablo Troilite). Annual weighted-meaé?*S was calculated from sulfate flux (kg hlayear-!) and§3S in each period. We
also determined?*S by the concentration method for the water samples of rainfall and streamwater in some cases.

Annual weighted-meai**S and S deposition in rainfall were 4%h and 6.4 kg ha' year !, respectively.5*S in stream-
water was 4-Fho higher than rainfall during late-wet and dry season, wheté4S in rainfall and streamwater was mostly
comparable during early and middle wet season. In late-wet and dry sé&&8iim sub-soil water was particularly higher in the
riparian zone near the outlet of the study catchment than in the area near the headwater and on the slope. Sulfafé®nriched
might be increased due to bacterial dissimilatory S reduction in late wet season and retained in the sub-soil during dry seaso
which could be a main source for the streamwater sulfate during base-flow periods. Meanwhile, in early and middle wet sea
son, streamwater sulfate could be directly affected by atmospheric S input. These heterogeneity of internal S dynamics shou
be considered to examine the effect of atmospheric deposition on soil and inland-water ecosystems in tropical dry forest. Th
project is supported by the grant from APN (ARCP2012-18NMY-Sase: ARCP 2013 -13 CMY -Sase).

F—T— R BRI, UK, TReEBIRE, i ZoE RIAALL, Kk, Hek
Keywords: tropical dry forest, stream water, sulfur dynamics, stable sulfur isotope ratio, atmospheric deposition, soil water
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Long-term changes in nitrogen discharge from watershed of restored artificial forest
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Measurement of inorganic nitrogen leaching and its origin in forest soil by resin core
method and tension free method

REEH (=) 1 BB 3 — 2 TR ERR L kil & 2 iR &35 3 a3
FUJITA, Kentd* ; OSAKA, Ken’ichi? ; CHISHIRO, Shinshb; NAGAFUCHI, Osamd ; NAKAMURA, Takash? ;
NISHIDA, Kei3

VRIS AR E GBI R AR | 2 RIRNT KBRS RAE, 3 (LIBLR A ARE « ERSRIER I e 1 > & —
LEnviromental Science Graduate School, the University of Shiga Prefeéiepartment of ecosystem study, University of
Shiga PrefecturéInternational Research Center for River Basin Environment, University of YAMANASHI

Nitrogen loading from forest watershed can affect downstream ecosystem, therefore, to clarify the interaction between nitroge!
cycle and nitrogen loading from forested ecosystem is important. In this study, we measured nitrogen leaching in forest soil by
both resin core method and tension free lysimeter method and estimate nitrate origin by measuring oxygen isotope in nitrate i
order to clarify the interaction between nitrogen cycle and nitrogen leaching process. Reisn core method are very useful metho
however, there are a few studies that compared nitrogen leaching by method and other method. Moreover, there are a few stud
that test of measurement of oxygen isotope in nitrate in resin core methods. This study was conducted at two forested watershe
(Aburahi-S and Surumi-A) in Shiga Prefecture. In Aburahi-S, we measured nitrogen leaching by resin core method and tensio
free lysimeter method, and nitrogen leaching were measured by only resin core method in Surumi-A.

The amount of nitrogen leaching were averaged #®¥9kgN/ha in resin core method and 0tZ126kgN/ha in Aburahi-S
from May 2014 to February. Little ammonium was not leaching in both methods. In tension free lysimeter method, there is
the possibility that unsaturated flow was difficult to collected, and that may lead underestimated of nitrogen leaching at tensior
free lysimeter method. The results of nitrogen leaching at Surumi-A watershed and oxygen isotope of nitrated will be explain at
presentation on this day.

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

MIS26-P10 S ay Ry gV R—)b FFR9:5 A 27 H 18:15-19:30

JERERERIC 3503 B TIEMAEY) N A A < R L SERBRRDESRYIZA L _
Temporal changes in the soil microbial biomass and N dynamics in eastern Hokkaido

PE TR T SR SERE L REEY PR 2 S AT 2 I DnHLER L N R 3 S BN 3
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WATANABE, Tsunehird* ; SHIBATA, Hideaki' ; TATENO, Ryunosukg ; IMADA, Shogo® ; FUKUZAWA, Karibu' ;
ODA, Tomok# ; URAKAWA, Rieko? ; ISOBE, Kazud ; HOSOKAWA, Nanaé ; MAKOTO, Kobayashi ;

INAGAKI, Yoshiyuki®
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'Field Science Center for Northern Biosphere, Hokkaido Univerdfjeld Science Education and Research Center, Kyoto
University,>Graduate School of Agricultural and Life Science, University of Toky@aduate school of Environmental Science,
Hokkaido University? Forestry and Forest Products Research Institute
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JeMee LA 7 £ ORGSR, ZIOMAYIE B OB IEERZ O OAEF L O B0 EFM I ATHErEC
B RIET T ENRENTVS, TNXTOWFRTHENDZ IE 00 5-10 COMIRIREI THLIRENRETH S T LA
WEENTVE, —/5, KD SHEFRORATHRICAE U2 diEMH R, MAEYSY 2—0flazid#E L, 20RO
fii EFHE RIRIRIEZLIC SO EY OFEC 25 [ZR T3, TOX S ICHMAEMIEEINCER T V7 L UTREET 5 — /5.
ZH—BEFOBATIHC I TEAOF [ RER IR « B el & UTHRES 5 C LM SN TV 5, fmimttiTe
FN R85 2R DHIUEMAAE L TV A0, i ERRRICEB N T, Z—BFOENBIRICEH LIudIEREICE SN
TW5, JufpEREE, BHEENDELS, HEA LR LR M TH 2, TNETIC, TOMKTRERZREICZH
M & LERT DY VB LEERERDNG XS T EDMEENT WS, TOEKE U TR & U Hhs Rl
BT E LTV EARBENTWS, LALAEND, BREENDEINICZET 2 5HFHO HEmMAY & 1
BEERFIE SZ— DV TRIAL NS TN TRV, AifZEE, —KFFRIEH L, TR & &8t S 2 —
YBRUZNS D/ Z— 2 EEEEIKN L OBIfRZ NS 5 C Lz HINE Lz,

(75i£]

AT, R AAREE MRS X D LI MECH 5, TaMiE 2 XF T (Quercus crispulp®s X U Rl iy
Y (Sasa niponicphV L L TW0W5, A7 0y MIREEORMEICHE 6 70y FaRiE Lz G127 aw M), JHAERHAE
2013fE 10 A5 20149 HTH B, 71w MCBWT, 10, 5. 25cmiFlc it > v —2&kiE L7z, £7 5ecm
BBk Y —72RE LTz, TEBRIZEEARR LUz, R 3 AL S 5 A 1EMBXICREZTTo /2. FIFF
WS, TS OERBRPEETHMET 5726, 18 20, 30cmiFE TA A g OB 1T o Too 1IERKZE RN
LZFHid 2720, 2V Y AR K BB E 21T Tz, MR LIz2 U U2 —id, 172 7 HORIRE TR E Nz, &M
DREENH - T OREERRIE 3 7 HTH o7 Fhe, KINIBTEE, BRHFEOFBRSL DY TiTo 7z, BREL
7z 0-10cmT3ld, THEEE/KER - IR R - BV NA A~ ARE - E22PEME - DOC - DON EEORIEIC V2,
D) A EIC K BIEE TR TR - RREERIREONEICH Wz, B U 721 A 2 HR R 1S IM-KCI fliHi
I IARREZE RIS OWE I WV T2,
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0-10cMFEDHITIFFEE AENNT BICDONT 0 CHBETIRIE—EIC T o Too WIEYINA A< ARE - 2555, efknezs
ZRIIEBRE D LM — 2R Uz, EEEEEHER M) DEAWE IO TR L, #EYS A A< 2
FEOMENE L 4 AR PICKERDZ R U, —75, IEREZERL - i OEERLIRX 0 e EFHTEWER
BRIz, TNHOERIE, e AFHcHEEREEEO BRI EEENRE L BAES 2 RLTVS, KT,
KNI WA & > THHRPMEN 72D Z OTEEAMIHIE N2 3N E. KW & OFiSsBRN RN &b, MAEYIEZE
RV ELUTHIEL TV T W EZ DN, KO THEIEREERO Y — VT RHIZ Y > B2 LEEERD 5 DR
X & Te, TOM%, MMEHEAEZESE, FHICMBREZERIZZOHITHED LizhS, TN D OMIEREZEZEORIIIRD S
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ERTIETLTWEZ & D, THEOHEERESEZNINBREMEMICI D IAEN TS T EAREE Nz, — )
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F—U— R SR, LS, sorsRlie 1 70, SERERIL, 231080050
Keywords: nitrogen cycling, soil freezing, freeze-thaw cycle, nitrogen mineralization, nitrogen leaching
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Bamboo lodging associated with nitrogen saturation: its morphological and mechanica
reasons

IR A7 L 45 o 1
AIHARA, Yuki! ; YOH, Muneoki*

VRORUR TR
Tokyo University of Agriculture and Technology

[Introduction]

Nitrogen saturation, a situation of available nitrogen in excess of plant and microbial nutritional demand due to nitrogen
deposition, has been suggested to affect plant growth and the root-shoot biomass allocation; an increase in foliar biomass anc
decrease in fine root biomass under high nitrogen availability (Aber et al. 1989). In recent years, some reports have suggestt
that tree windthrow damages may be associated with increased nitrogen status (Braun et al., 2003; Meyer et al., 2008). Here, v
report a phenomenon of lodging (falling down) of moso bamboo (Phyllostachys pubescens) in a forest site of nitrogen saturatior
We suggest that the bamboo lodging is associated with the following morphological and mechanical anomalies; 1) an increase |
branches-and-leaves biomass, 2) a decrease in root system, and 3) a decrease in bending strength.

[Materials and methods]

We studied the biometry of bamboo in a nitrogen-saturated site (Tama hill, Tokyo) and control sites (Fukushima and Izu), suct
as diameter at breast height (DBH), culm height, and mass of branches-and-leaves. Root density and soil nitrate concentratit
were measured for soil cores 25, 50, 75, 100cm away from culm. The total carbon and total nitrogen content of leaves and culmr
were measured with dry combustion method. As an index of mechanistic strength, Young’s modulus (E) and flexural rigidity
(El) of culm were measured with a bending test of test piece.

[Results and discussion]

In a N-saturated site, leaf and culm nitrogen concentration were significantly higher than control sites. Any elongation growth,
which was initially hypothesized, was not observed in a N-saturated site. However, some bamboos in a N-saturated site ha
significantly larger mass of branches-and-leaves. Very low root density associated with elevated nitrate concentration was als
demonstrated, in contrast with a root mat in the soil surface observed in control sites. Culm density and culm thickness showe
a negative correlation with bamboo nitrogen concentration. Consequently, culm flexural rigidity (EI) also declined with the
increase in nitrogen concentration. A combination of these observed changes, a higher load of canopy, a lower culm strength au
a lower uprooting resistance by root system, may be responsible for bamboo lodging observed in the N-saturated site. The resu
suggest that nitrogen saturation significantly affect morphologies and mechanical properties in bamboo to cause the lodging.

F—U— R R, BUR, 27, JANEEE, i N A X, JPRENZE b
Keywords: nitrogen saturation, lodging, bamboo, fine root biomass, mechanistic strength, morphological change
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The impact of nitrogen saturation on tree roots, which lead to uprooting

KEF HR b 4 ol 1
OHNO, SatosHi* ; YOH, Muneoki

U U TR R

Tokyo Univeresity of Agriculture and Technology
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PESEHMLUR, ANARIHIC X 2 EIEEESEI L T3 (Galloway, 2004, H{EE Tlc, EEGSEHMC
W BREANDORE L LT, RIEARBEANDIEHIHE T, root/shoot N1 A< A LLDID, FERFEELROMK Rk E
DOHEMNH % (Veresoglou et al., 2012; Gojon et al., 1994; van Diepen et al., R010h L ZN 5 DE X EAF zIFmA
ZHWEIETH D . REREHICIHI 2 IARNOR B Z 5T L7flidiZ & A LRV (Meyer et al., 2008% &), root/shoot
NAFAHK TR EDORDOZE X, BIADZFRHEEZ KN S8, MARDERZEIME T2 ERNEED S5 %5, £ TE
FZEFI MO EAICDONT, BIRBESOER L 75D 5 2AROEOEK FOMEEK TR ENZEALNEDN, F
Te REKTER Y X7 D@ AR L <AFAET 2 DA, BIFHEIC X D #Et L7,

(/1]

SRR E TN TV B HGUR TR FM ZEE e, PR OZRERAR 22T 5 ek, SER584607%2 H
F 02T RIS EBR THAE 21T - 7o ZNZNEKIOFTRUKHNIEREZE FEE 13 280, 86, 16 p mol/L
THoTco BiEHITOTNEEELEMMKTH O, Bl 150~650 m R OMERNE 22~35° TH %,

TR TIZ a3+ (Quercus serrala Y <7< (Cerasus jamasakura’z W5:c, BHAD SR FJ5m 1 miiso
TR T TS TR (E7.5cm EE 40 cmE THRED ., ARZEE>2 mm, <2 mmic o CizE &2
B, BRI K O REEREERIEE 2 HE Us, £z, ARMEHVWT®HE FERMO a7 %5 15 cmiRE L, 2%
ERE, WY > TR Ul A TRHADRHE /A OEERL (iR D 20 cmA S £ TOEE) BEHAIL 7,

[REHR & B

HogE (EE>2mm <2mm) Z3F5 - Y375 L d i HERRBEE ORI & & 7% 5 TH 60 % DDA
HNTz, FRHCEROREE>2 mmOROJAE, g REMERTZEZ5 L, BIRY R 7 Z@0 5 EAICED 5
b, YU ISOaVRHTIRERGAZRZAONEN SN, TF SOOI 7 TR LEHEBEED LR LS
ICIRDRHEIE L Y > TR T 2 EHANA DN, BRAMIC K DM OMEE FARB I Nz, BEAMDKE
WEEEREORE FICSTDadFZidk, /NIE RSB ERNERICKE N> T,

PlED & sic, @EHEBFENC X > THIARDSZFFHREIC D 2ARBEDE TOM OEEIK FAVETTEBD, FzFBIcH
TORZVEBHADZWHENHIHL 7z,

F—T— R SRR, BIAK, BIR
Keywords: nitrogen saturation, tree root, uprooting
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Comparison of SRP (soluble reactive phosphorous) with orthophosphate in riverwater

FALEIE T AU I e 2
ISHIMARU, Mana ; MARUO, Masahird* ; OBATA, Hajime?

DRI R BRBERIEAA, 2 GO RS T ZE T
1School of Environmental Science, The University of Shiga Prefectéenosphere and Ocean Research Institute, The Univer-
sity of Tokyo

Introduction

Orthophosphate is essential nutrient for primary production in waters and it is thought to be the main chemical form of phos-
phorous directly available to organisms. In oligotrophic and mesotrophic waterbodies, phosphorous often plays as controlling
factor of primary production. For the determination of phosphorous, spectrophotometric method based on the formation reduce
form of phosphomolybdate (molybdenum blue) is usually applied Determined value is called as SRP: soluble reactive phosphc
rous, because various kinds of phosphorous compounds in water also reacts with molybdate by hydrolysis in acidic solutior
Molybdemum blue method is very useful but this method does not show practical value of orthophosphate. The authors applie
suppressed ion chromatography to determine solely orthophosphate. Obtained phosphate concentrations were compared with
values of SRP concentration for inflowing rivers of Lake Biwa, Japan (phosphorous limiting and mesotrophic freshwater lake).

Materials and Methods

River water samples were collected 4 times from April to November in 2014 at 7 inflow rivers (Yasu, Amano, Ta, Ane, Yogo,
Nishino Creek of Yogo, Ado) of Lake Biwa, Shiga Prefecture, Japan. Water samples of Seta River, the only outflow river were
also collected. Samples were filtered with a Nuclepore membrane filter (0.2?m pore size) and stored in a cool dark containe
below 10 degree in celcius. Orthophosphate concentration was measured by suppressed ion chromatography. Dionex AS-2:
analytical column (250 was with electrochemical suppressor in electric suppression mode. Injection of high volume sample
enhanced detection limit of orthophosphate to 10 nmol/L or less. SRP was measured according to the method JIS KO102 usir
ascorbic acid as reducing reagent. Micro glass cells of 50 mm path length (approximate volume: 3 mL), was used.

Results and discussion

Determined value of orthophosphate varied from 0.04 to 0.58 micro mol/L, while SRP showed values from 0.34 to 2.31 micro
mol/L. There was so much difference between orthophosphate concentration and SRP in all river water samples collected. Rati
of orthophosphate to SRP in water differed between rivers sampled regardless of sampling season. In case of Yasu River, the ra
showed values from 0.06 to 0.14, while Ane River they were between 0.26 and 0.52. These differences might be caused by lar
use of watershed. In consideration of effects of river water quality to trophic status and primary production in Lake Biwa, these
results might show the needs to consider direct impact of orthophosphate and indirect impact of other phosphorous compounc
included in SRP separately.

F—U— R BEEW, WAL EY Y, SRP, /A >7ux b 7I57 10—
Keywords: Lake Biwa, Inflow rivers, orthophosphate, SRP, lon chromatography
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TR R R OREBETH 0 7205, THIFHZUIC K > TIEARARIO " RV RRZ RIS L T0n g
MAT, ﬁﬁ@mﬁﬁﬁk&%ﬁwﬁk$afﬁiﬁﬁtﬁéﬁ8®?w%iﬁf%@ Hhez L9 EnVEHREOH D T
WROENTWS. HEMREEIND &, HRDMERENS5E L OROMERIC & D RBALERDER E NS HED
EZSNBEN, FETANTEZHOIERORESEORA L LT, NTidEhz{r5 28, NLX7uR7Z2E52 L
WEZBNS. TTTAMKETE, ANTdEhZzfrottBE NI 7 aRY 2> e HBICDOWT, HRFHE T Ak

D, ZRFEREDNROHIZAE L, WKDIRIE & Z DBROAFEDOLENLHIK T 0T 7 AN ED XS ICHNS DH
ZFBRANCINTe, ARETRTH S~V HISATEZMERL (2-5mm, B XU 5-10mm & RN Tt 7 L, @ﬁﬁ
BRAVFEE L Ic E RVL TR AL 7 Ry 2D 1A 5 L2 L, Wi 50mmORERZ i L, 7&5EE & HHKky
Tr AN eBE LTz, 958, NLEK A S LT HBEERERT TR/KD I E N, %hi@ﬁwﬁg5iblﬁ
BIREEIK M2 N LD o e, FVIOFIFITIIHINIK T Lk LI EWVREITH Y, HYIEFOYIICIN
DRIRINTH 2 LbroTe. M, NLXZ7ORT7IEHKZ THEEGBICNA AL, ZRDH -T2 LTEH S5 —EH
NI 2 IR D e o Te. HAEEERMMNET LIRS T ORISR TH 2 LHEIE N, DL
b, ANEFRLE AL 70 R7 25 C ik > T, HBOYHREED K I & ZZFMHIC ED K S ICH < MicD
WTC, EANGTHIRZGS C EMNTER.

F—TU—R: @k, 70 R7, THIK, RiEHS
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Effectsﬁ'c;f group cutting on litterfall and organic horizon in the secondary forest dominated
by hinoki cypress

SR SR T A St S RN A A
NAKANISHI, Asami'* ; INAGAKI, Yoshiyuki? ; SHIBATA, Shozd ; OSAWA, Naoyé
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'Field Science Education and Research Center, Kyoto Univefsiyikoku Research Center, Forestry and Forest Products
Research Institute3Kyoto University Graduate School of Global Environmental Studf&taduate School of Agriculture,
Kyoto University
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TREMAEDNER, KELTL %L, REMOEEIZSHER K O 28N E (CN MRV b 5728, I
X2 EMEENINL .. WREEEIO NI T 2T ENTRENS, TOXSAEZME. TEESDHZ VM &
D & ERE THMOEEFIE NICH 20 CHEERAREEDN D S, HlZIE, F—Rm L THBEOMKEISEVWSIALNDS
WMo Tld, BRERRH I P RENCT RTINS,

AW TR, FETHNORRET Uizt /M8 ET 2 o B 28408 3 7 i (EE. k. ) ichn
T JREROBEH 2L T 2D OREREME D FIE S NIy 25 & Uz, ERIEERADIKIROFERHSMNCT B0
I, (DS 10EBOY) X—T +— VB X UHREERYI O™ & &, HEREE Y OIS OV TNz, (RO E
WRHENEIC X > TREZDNEHLMCT SIS, U EZ—T7+— )V EHRAKYIOE L BICDOWT, RHEiiE, (K
IR, TNEOREMEREZBE UMz kot RAMERANEERE > IREICiE. RHEAIE I iR
OHMEZFER L LT t ME THRAT LTz,

JR—T 4 —)VDiRFERE L ) FEEORSE - ZHEEIZ. EORENETEMBR X O HRK T > 12, ZZHEMZ
BETEN 2Tz, VA—T 4 —)VOELERITHBX E(IFRX THEAZIZRD NG, SR EOIRX TIERHIRX
ERIFEFEICIRIE LTz, BHIRICEAR « B @A OILER N - TR & FEOMERK Tk, MIRXK KD &4
BEREEDORE - ERRIIKEL, VA —T4+—)LD CN IR ED o 720 BHHARICEAREOILER & 7 <Y REho
TRt EEOMRK Tld, IRBERABEDRE « BHEB L Z— 7 4 —)LD CN HITHIAKX & #5333 5 Nkh - Tz,

HERSTE RS O R, 2RI E ORHENE THIRXK THIRX X D (Kb o Tz, WRIEBEYIORE « EEEO Y
FEE T X TORANMEIC B O TRIRE DIE 5 DRR K O £ Eh o7z, LREBTEEOEZRENZWVIEEY X—T +—
JV®D CN EEIFEL . U Z—T 4 —)LD CN LEAVMERWIZ EHEREA B O A R D W Em 2R Uz, T OfE s &
FESTHHE TH - 72h, FHEMEE IS - 72 HEIEE & OGS S Tliah - Tz, HERA YOI BT 2R
B 10FEZROFREMEOZbIE, RHEEEIC X % TEIRE OB OO ERZIF TS5, HHAROBFEREKIC 2
BZIFTWAHT EHRBENT,
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Keywords: group cutting, litterfall C/N ratio, organic horizon, regenerated tree species, nitrogen input, slope position
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Evaluating nutrient removal in a large river by in situ splrallng metric measurements

ANy N S T
KOBAYASHI, Yuta'* ; IWATA, Tomoya?
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B’Eﬁﬁﬁ‘gﬂﬂl’\(ﬁﬂj@‘%ﬁﬁfﬁbi AN AT N A BICTRICBGAEN TV . ZD, IKRMICEIT % 5E
WA T O ADMIHD, WEBOEREZHIET 2 ETEETH S, TNE T, FHRADEZEDY VOfEICId/
(TJIIbc_iobﬂ’éﬁﬁiﬁﬁﬁh\ﬁgf%% EEZLNTE, UL, s 18md/s DL EOm) I THREE R 2 E 2B Uiz
BE7RV 2D, KIFIAIKRM O KA R T TRBIDE NG E N T E gD D 5, iz, WIS
DOZER BN & R B ZEE OBRICOWTHIEEAEHLE N L3R - TRV,

AWZHE. BHE BN F LN SKEZBHd % FU 7 MECK > T, e 40mP/s L EOE LA DEEFR L Y
VDRI TIVA MY I ARHEET B, TSI, FIDRFTBREERMNZANA FIVA MY 7 AT 2T L. K
FINC BT 2 RKEBERBOR Y ARy N2RET 5T e ZHNE Lz,

AEOHIR., & L)IARWRD NHy & POy DBREHE UL, FeA T2 K B/ i) [ OHEEME & g U T & Sz R
CEMEMER ST LA L, FIKHODE N NHy & POy RS2 KR U, IKAED & DFRERIR 2RI EREhEEL v,
EEWVEZ R Uz, Fizy [J U JIHOEEN R NOs TIHHUAFMHE U DEZR L, RN SKHEAND T F
JAMECT Wz, FBETIE, REFANATIVA N 7 AD R — )VRIF SR ZEM S 2 — BT B ks R 28 0
L. KINC B ZHEHRE T O ZORZIH S MCT %,

F—T— R 208 TIVA R U R, KA, A, AR, Ry R 2Ky b
Keywords: spiraling metric, large river, nutrient, uptake rate, hot spot
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