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1HB 9/27 (&) 15:00~17:00 BHE% / Workshops

FinEE | BRER4% =15
15:00 | 1. BAREKZEZEFOR 2019 “BEFRHAREBICEST I M) — A =15
FEM (TLE T—Yay - RXHER) 7
TEE  KMHRER (RRXP) - kAR (MFXF) - KH
EXR (REKRPE) - AERESR (RIEKPE)
15:00 2. ERORPE=S2YYT B&15
TEE : BEH X CGRURKE - £RIRER)
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TEE : KIREX (EREERKF)
15:00 | 4. FEKHEZELEHES D =15

CEE  BENE KBAEREREILHEN S XTLTY
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1. BREKESEFNDE2019

“%%Eﬁn%k—?—bx?'ﬁF')—??ﬁflﬁ(7&‘5)7-—93&-5@5(%%%)"
EE: KMMEEERKSE) - RARZ (HFKE) - KBLX(RRKXF) -AERESE (RILKE)

E:SEEDEFORTE, EICEFRZEEZRHRIC.HARTIN —FD/INDEESTE FARR
CREKEBEMRDREELITH_EEBMICEREITVET  SHEIT, RE. BEAKZLURICE
BAEMERF - REFLEEBOAFICTRIIB THREZLGSOTLDEFHEENE A A
BERFSA-RIBE—BBEAZHIBELERBELEESE T AFEETI. BZAITLEL T3
DHWISHIXAEITODVTDTENARZTREFTT . EDR. "HOHYLT VB ERBN OREH"Z3
R BZANCEHOCHREBNTRETT . KRR, BRRCTSNEROARIRERYE
ER
MXHFOMERERISOVTRAZIBA TVDFE., BKEORAREREIV-WALGE . BEFF
ENCBMEFOERTTEL-THHRABLET . RELISMESHLLTEYET.
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HERFEFRE MERT (EERIXRZRZRIIAL—aVEHRR) KALRLEED S
P IRE— BB (B SORIETIRFT A - £RRREAR L 5-) [ EFREKFARED-HDFRIH
Z£TIPS]

2. ;'EJ?@E@FE"S”)‘/@“

B EH JERRKE-£aRER)

BE £RRORHAT=FIVITOEEMRIL SOETLHNELIATHD. REE=FJUTELIZIE,
BBOLITNEMN) X L, BEKBRETORENERSLO—LY T ZLTREESBNERBRICR
X HELELZELGERT HIENTELGL, Z0OH. RPE=2ULJ L. EEZMEDIRBER
TT7TA—FD—D2EWZS, LHL. RPEE=RI T IFREICHI>TH ALHMEET S5 %
BOEEMNSLW-OFEEFINHLVEVSRENH D, —A. REE=FIVTFITES>THEDL
NET—EZTDLOICEMNEEEZ ROEZSET2BEILERIELTETLS, COLSHEEND. C
DEHERTITERORPE=FVTIZT+—IREHTDH, COBHEKTIEL, 1950FEMNSIRTEIC
EAHFETELHMICEMABTNTON TV SEBE R TOMBESHEEIZCNETORE - BAHNSH
SEMNIGo=Ce, BLUSERDEBRICEITHARBE=FIVTDOHYAITOVTEHRT %o
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3. AL = AKIEDRELREREEKENICERZSD
EEE KIRIEX (RREEKF)

BE KB ELST-RKBPRE, AIOETHSN = KAEIGE FDEKEFSEFEE
BEMTHRESNTE, FHDKBEDEERDBRKESRBUETNESREEHLHDILT. EDK
IR ERERFALEDINENEKFWERATEOTEA LY,

4. BEAYEFZEHHER
TEE #HENE MBRXZRAZFREIZHRHNRATLATHAOIZER)

BE AEELYREESHOFEANELAMEROEKDEZLZOSEDFBFEICEHTHITEED
. 2019 EKYBZLEMN K REDERBRRICEATIERLATELELERIVFIEETT SR
HDmMERRLGLEICET &R, BRIMLGEETVET,
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2B 9/28 (£) 9:00~11:15 —figs&;& / Oral presentations
20-0O % . BEEXR

BIth | ASIS (BARZASE 103EEE)

i

9:00 [2A-01% A THEKEAIKBTOY A BOILEES

(=) b BB - I BA (AR - AXB)

9:15 |2A-02% RERHETKrhDATFA PO E 5451

(E=) “HABA - BARE (FFA#HE) - £ENRT ELTY/ )

9:30 |2A-03% [EKAIZHAT ZRERARVEBELVE) D BOTE

(=) “t—H GRBEXRE - BERY) - ARKERE GEEEBX - BERS) - /I
T (EK - KSEERH)

9:45 |2A-04% H#FEWH D7 4 3FFHK Microcystin & 2iEDFEL

(e=) “JLBAA - HERIEMAR - BT)

10:00 |2A-05% S/KHTEIC B+ 2 EEOEMMERICET 5H%

(E=) “NBEET (BIRE - RIEH) - BE—8 - LOA GBTIES) - ERR (B
K - EsReC)

10:15 |2A-06% A LHMREBIZHITAE FOXIIILTIVOERKIZET 2HE

(e=#) “BIHBF (BIRK - KE) - MESE (BREREW - SRES (B4
X - 133 - KBET (BIRX - %B) - HEF (BIBK - £5) - TIE
FF (BIRXA - 8 - ERK (BIRK - EsReC)

10:30 |2A-07% RSB BRI+ KBS D HIIEEQ)

(H232) “RER - EIWE - 2RAE - BAKE GERKX - ) - MEEZ GER
X - HhIE)

10:45 |2A-08% BEMAFMEIZHIT2 7 LREAKEHIEICRIFTEE

(Z£#) NS - RREH (FIK-I)

11:00 |2A-09%  Application of bamboo biomass resources in agrochemical-free rice

(%) farming: effects on Odonata diversity
*Thien Quang Huynh (Kanazawa Univ.), Masayuki K. Sakata (Kobe
Univ.), Ryohei Nakao (Kobe Univ.), Shinya Nomura, Masfiro Lailati
(Kanazawa Univ.), Toshifumi Minamoto (Kobe Univ.), Nisikawa Usio

(Kanazawa Univ.)
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2HEB 9/28 (£) 14:30~17:00 —f#i%s%;& / Oral presentations 20-O x . BEEXR

Bsamsnl | A 1S (BARZANE 103 BES)
14:30 [2A-10%  &AE)I|chiioD & L FHRIICEET 52 7 BWDOH
(%) CHNESTFEBERENGER - LEES (EIIK - B)
14:45 [2A-11% HEMTS ) FoOEBA H = XLXERET B : 4 5EREARR 0D L8
GEdn)  CRIMERGEEAR - £&) - RGEEEREETt) - —ERGKERE
Bt - BRI - £6) - JIE—EEILAE - £6&) - TEAD
AKX - 2 - HEHFEERERH©) - AHEMEGELXE - £6
15:00 [2A-12% FREFMAEKE £ > Trapa japonica DBHMEZ DT L O/ —EADRH
(4 EEEE (EWAR - ED) - gL (EMARE - BT - AlBHLGEM
K- B) - ZAWTF - HEE (EMK - B)
15:15 [2A-13%+ T /A4 09 Ephemera BOHS O™ 3 HIZHF 2 RENTORT L BE
(4 EREOBFE
CEAAERGEMA - B - BEBSAGENA - B
15:30 [2A-14% 3B DNA A @ N—0—F 4 L F (& BHDMKARE=2F T LBEEYD
kW) BER
HEERZ (BEX - 552) - TREE (EERIK-BR-YSal—
L3 UBEHER) - EABE (VT4 vsaYLELY (5) - LE
TR SV T4 90T HLELY () - BIUFH (ERIKRZ) -
FRIX (BEX - % - #52)
15:45 |2A-15% AMBFEEMHR FLRIZEDHS SV IDRBRY J— S EROEL
i) EEAEE (SRS - B - RAES (EWRTX - T)
16:00 [2A-16% EICEBA HEE—3 O UIRMBEER~DHEE
i) EHER (BRI - B - RAES (BT - T)
16:15 [2A-17% ERERIEUL—vFEHELE AT L0 7 : BE - BREFROMAIS
4 BHIES
SKELA - MESE ERAZAZER - B2E£6RS)
16:30 |2A-18% EEBMALMIZHTB/\I T TEEQOEREEY
(k¥ CTERE - SEMAT - MA—Ih - BERXA - SHER - kHRE (DB
B - RIS - KEEA - BAS - EREEE (EBHv)
16:45 [2A-19% FOKEMICEBT HMEDRGHIEL/ 52 — > DR
GE¥)  CEBRE (EGH - £MT0HR) - BKERT GIA - £EH) - Bh

(EIRWD) - ®EXA (ERPD) - KA\KREX (BWUX) - FFHHE— FEX-
A RERT)
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2A-01

AWM TDBEKEFNIKPTDT A BDILFES

b SRBE - 210 AN RORPBE - ABR)

1. [FCHIT

A RO EARISICIE, 1) BHEAR L HEK (M-M
BOS) . 2) HEREEAGER (M-PG) . 3) HAEK
EEHAK PP XS O3 OORKNRHD LML
TW% (Tarutani 1989), Z DL, IR - pH - 46
FE - A A VRER xR BRI L ) A
F% & &b (Dietzel 2000),

WBAE7 A BRITERBETK TP Cllf T EAR L LT, 01
~ 0.6 mmol/L D THE(ET 5 (Gottlieb et al. 2012)
UL, JUNHE Tl Z o—RAOIEEE L 0 @y Vi %
ARYEAK, FE T3 % < BAE L T\ % (Ishibashi
etal. 2012),

L7=28-> T, ABFZETIE, 1.0 mmol/L UL ko & i
FEDEAF T A W% A H{H/K 11 T &)1 11 &
EXG L LT, ZORESMLERET A BOFE
DEMIZHONWTHEEIT 72,

2. BHERIRE BT A BRIEDRIE

AR ETIAIZ, B T040mo AT LT 4
NE—ZHWTAB LT, Z0%, AKIZ HNOs &
WL, ZOHEES 002N & Lz, HFEE~DORE
DIERITHHE DT TITo 72,
pH X —EB OISR DK Bk 4 & 11, 13)
Z R T 2H pH 6.8 ~ 8.2 DHFIPHDO THETH > 72,

B ABEORTIZHOWT, T 75 U
AW (BREEPDHEARE T, MS) 1ZE) 7T
VI N R AW (TS IXFEMEE 77
R~ FIEIEFERE (ICP-AES) % AW CHIE & 4T - 7=,
BEERT A (PSI) OREIX, TSI OIRE LS MSI
DIEEDEE Lz,

©
~

o o
N w
T T

-0 By O TSi (mmol/L)
o

. .H.H.H.ﬂ

AL JEAK3 AT A8 HBAKLL K13
Fig. 1 KyE/K O A% OILE) O TSi O JE

o
o

3. BIERREEE
1K LK OFEHIE AR L TH S 3 B LINICHI
ExITo Tz, T OREE, WK T PSI (T &
Iz o 723 JEK D B I PSi OIRTEDMER S 4T,
PSi 23k S 7=iEK o TSi #EEHPHIZ. 0.6 ~ 3.3
mmol/lL &7¢-> Tk bV, HERT A BRORMELLT
T%H 0.1 mmol/L LLEd PSi WNFEL Tz, F7=.
K& — M E U2, FOVAIE %2 L7252, PSI
RIS 2 BIR BT,

LL, ZoLE TSiRELHED L2, Zh
HORE (TTIZABINTWND AHK) ZH 04
Om OALT VLT 4N E—EHNTABLE, £
D%, TP ITEHAR & R{ERE D 0.01 mmol/L
® KOH Z i LIk & ViR S & Tnh TSI IRE A
HIE LTc, ZOfER. w5 0~ 0.3 mmol/L @
TSi A &S (Fig. 1), Zhi, Ail%z1T-7-
“THLTABOBEAKISAER, 040m LY K&
FEAREIER L2 L 2 E%T 5,

F 72, Fig. 2 {TRSNTWVWDHIEK 3 DAIERD MSi
& TSI OREEERD & MSI & TSI OREIT—
WE#% E CRMIE L%, REICHERF SN Z
EWGy o T, MOFEAK T [FRRZRE R 23R STz,

L7z o T, AR A BOBEAMGE, —HH
FTIEMSI & TSI A& b L, PSi & ikEmEN
HWINT 5720, M-M & M-P OESISIERC 2
LEBEZLND, LrL, —@EBEZ»HIEL MSI &
TSi OREIIHERF SN DA, FA5IZ K5 0.4 Om
YL EoikEdRE (PSI) O fERE Szl P-P
BOSIREBREARKINNI/2D EB 2 DD,

Si (mmol/L)
N

2H LA [H) —n
Fig. 2 RFfHIDFRIEIC & DK 3 D AT O
MSi (l) & TSi (O) DREZ(L



2A-02

*EHBAN, RN (R0, Ammfts GEvr2 7

1. [FLE®HIC

KIKP OV (DOM), 720>T b IEHEY)
B, BEeBESZEGERRIGKE LR EZTER L,
DML EAEL AT D, £72, DOM 1Z7 7 F
J A Rig EORMSVERZRE L AL TR L, RO
BATZHINC B Z KT TARERS L Z &b, &
L~V B R BESEY) O i WLy D 22 A FEATNIZ 38 1
THBETXEMETH D,

[EI NS C O HE AL 12 AR D TRE HE T KER A T,
BT L O T ARD S 3 BERR U 72 AR E IS 6F LT,
T ORMESCEHE & OEERENFMI TE L

(Artinger et al., 2000; & %, 2009; Terashima et al.,
2012), L2 L, ZO X5 RTFEIC I 2B L
WIEZ KRR &N 2T D 5 2, HFKEDHE
RS L VWHE ClaE A SRS CH B, D,
D &EO KBNS TS AR O R 2 6 5 ([ FEA
TEDLFIEOESIPMLETH S,

AWFFETIE, D EOFREHE T DOM DR A
AIRE & B 2 LN DEI DT k%, AiffE - IRAE
s O H T KIS L UOMIERKICR LT Lz, 55
AVTRERT, BT L O TIKD BB R S 7o @
W E OBEE TG R L el U7e, F£72, HTFAKD
DOM i & HUETBRET & DBRMEIC SOV THEE LT,

-
(-

2. MBI EARE

SUBHEREUE, A AR 1 ) 40F 70 BR RS B AR R AL e b g
Mot v & — O SRR IZ B W THER L7, ¥R
FE 140 m A YLER L OV 250 m FAAESLE DR —V v
T ERE (EEREVEs) O TK%Z, 350 m
PEIEDOR—V 7O HENE (EEERE) ©
MTFKEBRR LU, £/, SMHOHEEN SRR L
oMK E, BAREEZFH L TRIRLZ, & 51T,
T H—EB oW QAR DOKREHEAKE LT
BH L7z, #EKOBRREIZLIL Th o7,
AEKIZR LT, 2AHKRFE (TOC) LUV
REABEIRE (DOC) o, —WocH kot (EEM),
FNEET v~ NI T T ¢ —ERINVAIL S Ak
FRHHT (GPC-UVITC) BLUOA A7 u~ 7
77 4— (IC) Zu@M L7,

013

RERH Tkt DO FEFAEYO MG 5 i

(¥K))

3. BREER

HUF KD ZRICHIE AR RV, SR E I FF
Bz 2 DO —7 (ExJEm. = 230/380 nm fiT,
315/380 nm f+3T) Z/R L, BRKEEICL HTHELIL
Tz (K1), ZHbEO R~ MV, IRIED
HTFRKNPO DR INTZEEDEO L O
(Terashima et al., 2012) & [FAIERDFFE A A L Tz,
— 77, HiFEKIZIZ 12D ¥ — 7 (Ex/Em. = 250/450 nm
1) Lo ond, #irKkEIT®Res A7 b
NERLE (K1),

500

. RE140m
i p

] [ RE3S0m

Wavelensgth [

En Wavelength [nn]
1 #ITFK - RKD=ZRITHEHILARY ~L
T KEEITIZ, GPC-UV 212, GPC-TC IZ 2
DOE =7 PR L, GPC-UV D' — 71T,
GPC-TC ®O—J®D v — 7 LIFIX[F CRFEFFFR 278 L

Tco Flo, ZOE—7 OHEERENT/»F &I 1,200
~2,000 Da TH Y, HEL LI T D Z R
L7, THHDORERIZ, WBRIEDH T KB 4Bk i
SN JEREYE OBEE S TRs F (50%LL F7A3< 3,000
Da, #i#£ O BEEWE X v K5 ¥ &; Kimuro et al.,
2018) L HFJE L7V, EEM OfER b SE 2D L,
PRAEHN K > DOM (X EICEEME NS 725 2 &
DRBEIND, 728, GPC-TC 0L H—HDEe—7
W, BT EAEME T ERRFICRNT D L&
bbb,

DT, —EH OB O FELIREE A 0.3 mg/L, FERE
BEN06mMYL THDLHZ N, ICIZEYRENT,
INBIERS T EAEMOREZEDETH, #HEO
DOC /% (12~34 mg/L) DO¥%EE TH YV, DOM
BT BN TFEAEYOFEIINSNENZD,

HETIIZOED, LERoOSHERENSE LR
BEDIRT A—=ZIZONWT, FOHE A0 B
ReoRREEEEwmT D TETH D,




2A-03

1. [FCHIT

ARAFRVBEOHEY UBoORFFIE., UV
ODEBRNBRBEDO —HIZEEND &0 D
RFREE > TWDB,

U IR T2 H D EIH(LBLR) DR KE TIX, >~
TINTTIUTIZEDAFINRRAR Y OREBHDR
HEEZDLNDAF KRB OIERA MR ST
W5, U UHIBR FEICB W T, X7 T U TICLD
RAR CERDEBINCFIH STV 5 AR &
VW, TNET, KFDKRAKR A EMICERE L
W<, WY S ORI E K=MK
BT L2HREDHTH D, AWFIE TITRRAKFIAF
ETDATFIVRAR L OH Y > RO & L E
BIEZRZ L, WK, KREOHTZRAT-, F
Tow AFNRARCBBUIMNI S, A F VR AR R
DOHIBMAME T 5 2-t R mF )Lk AR R
R TFIL AR AR WD 5 R E RIER I a7 T,

2. MEEARE

fFvra~ b7 0—HNT, VUHIET
KT OWIEY VBEA A4 2 EETHIDDOSR
EEHR L, AFIVRARCBEOHY RO E R
ZA[HEIC L7z (Maruoetal, 2016. 3-iF72>, 2019),
AkiE, 2017 & 2018 @ 11 A-12 FITh ) TEEEH
T1 R (B 7k 90m), EEEEIH K1 HiR (e Rk
8m, REL : 6m). EEEWIBUTIII, EKH, UKL
BRIGHEK AT TERE L 72,

AR DB D A F VIR AR R OHE Y
RIZOWTIE, LFOEEIC I it 2T o720 b
AL L7=, LR 02em DAV T T T 4 LK —
THAKLISLEAWM LT, TT7ARICZ DT 4 V5
—& MQW 25mL % Aiv, 7K 60AC T 1 RERH]INER
L7z, ZOHMHBIREFIE02em DT 4 AZHIA T
TUT 4 NE—TAHIl LT, AiR%E BB HRE
E LT AMEMDOERICH W, T & i3hNcER
KEBRIERIZ A 72V T 4 V2 — (FL1% 0.2em)
TA L7 b O EEAFREREE LT,

EnliA Ay ra~ NI 7EEEAE IR
BESRE AR L, 2-8 Rr¥ U= F LR AR IR

014

BEKPICHFET SEEARRARVESLIVE) VEROER

G- BHETRVY), JURTEE (EIRIIA - BHETRNY)

AN ot GROTR « REEUET)
T FIVTR AR RO & B & % R AT,
3. R
FEEWIA, NI, TR, FKALER K DOEIFRE
BN D AF LR AR B RO Y CERITHEER T
ot —J, K CRIRHIHAE) &arfEoi
JIAK (CREF) OEGFREREINDIEA T VB AR
ey, FHEN 2.9nM, 2.3nM 1EfET 5 Z & 2R
T&E o, HEAKDOBEEDAIHFEI NS A F VR AR
e K OV U RS2 424 0.08 nM, 0.06 nM #& H &
AU, EEERW] KL HuR O RRE i R & B Y
f27% 0.06 NM i H Sz (Wb EZEDOKF DR
), WEHWDRET Y AL REKSET RY
7 AOREGVR (pH10.5 FRE) DA, 2— b R ¥
VTV AR UERIE A TV AR VR OV U
VRO EECE T, L L, AFILRAKRUERE
TFNRARVBEOE — 7 INERICE -T2, £ 2
T, pH Z FTF 57Ok Z a7 B—7 o F
=T KR (pH8B) L L& Z A, AFILAAR
VgL TN AR AT S Z LN TE T,

4. ER

AFIVIR AR DT K % a8 L CEEE A
SO AT BT AE L, EEEWICIRIVIA A T
L5, EEWALMAKT CEREMRER LV TAF L
RARVERINEAF L TV D ATEEME IRV, L,
kDT Z 7 M ARNIZIZA R L bl ) g
BIFELTEBY, AFARARUVBLEENTWD
ARER & D, ARSI &AM LR, 2— ¢
Fefx TR AR BRITEDOE MR AIEET
BHoTze AFIVKRARUEELE ZF LR AR BN 4
<RI UEMEFRFOIZDGBECE e o T2 hd, WHER
O pH ZFEE T IUTH RS b C & o, SRk
IR AR VRO E R Z O AT UL, K
LTI RTBITLY AEED LV LN
RHEEZEZTND,

2235 30K
Maruo et al. (2016) Limnology 17(1) 7-12.
E—E1Z 5 (2019) 43 HT 1k ¥ 68(4)275-278.
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1. FC®HIC

BB LB ICBW T, ERNCERIC
XBT A aDTN—LNRAET D, T A anE
FE$ %7 TdH D microcystin(CL T MC) i34
{EFRNCLZETH D Z ED DK D MC ©
B FEAHINT 21T TH L0, £ D X 5 72 fH
RS S TW R, ZDOJRKE LT, OX
BEOKIZE DN, QU7s EOBREHFICFET
DRI, OIRER pH 2359 % 53,
@R, OMEMIC X D0 e EOFREMN
REWEEZ BND, WIEAERERIZKIT 5 MC
DOENREZ R 5 7-0121%, HEEMICE D
MC D& BT OFER B LEARR R T 5,

AW TIX, HHEMIZH T D MCRR &
MC-LR D% - & Z&H L, HEREH 6 Ohh
HTEOREN 2 B E Uiz, £7-, Nt L7-4h
5% T, ORI 0 B 72 2 Bpah s B 1
%5 HT T E DA MM 2 MREE LT,

2. MM EARE

MC 7T R T HERRIX, ARGHT & s = o
PEHT - #5177 (Nakdong River, Guem River)
D BERJE LT, REEOW)IHEREWIX, BiEIZ X
5T Clay #(0.0039 mm LLF), Silt & (0.0039
mm-0.625 mm), Sand & (0.0625 mm-2.00 mm) %
FIZEL LD LTz, £7-, HEREY O5REL
P (450°C, 1 KefE]) 215 2 &b HEREY
HOFEEY A B2 B SHNRO T HEFE )
5O MC BRI AW o EmeaBH T, AR
ORI CHRAE L, BR5HE% MC E&
SIHTEAT o TR R & Fv 2,

HoIRE R 1g OHEREWIC 0.29 AR R &K
20ml ZdIn L, Ml 23 2% 72 12 15 47 ]
A L7z, 24 FFHIEE L, MC ZHEREWITK
STz, w0 BEBR500rpm X 30 43) % 3 [Alfk
DL, FUBREE O B L) (MEREY)
W23 T 720 BT HDG 7 7 4 (Strata tm-X,
By —T )Ly —) TRMAH 21TV, 23R
i <&, MeOH(100%) CHAf#E L, HPLC(M K

*EEERHA

HEYDP D7 A 3F microcystin EEFEDHEIL

(BMKREE - BT, FMEH (FINK - #)

Wik a~ v77 7, BARG)TEN - E&
TR EAT o T2, WEWIZIX, 90% 7T & K,
0.1%TFA % &t 5%k MeOH, 0.1M EDTA -
0.IMNaP O ZZhZh 20ml i L, @5
ALPR(38kHZ) 2 15 3 [RAT VY, LB % 3 [ali:
VIR L7z, =Dk, LECEER, B 21T,
TEVE  EROWTEITo T2, EBRIT TR TR K
L 3[ET- 72,

HEHHIOHEREY 1912 MC IS (2mL) % ¥
ML, 0.IMEDTA - 2Na20 mL # Nz, HfEL
24 RFFRTERE L C, HERE I MC &2 W as S /72,

ALV A 15 /AT, OB 3 (Al
VIR LT, & D%, FREFEER, BRI 21TV,
TEVE « E RO 2AT o 7o WEE O HERA
BHCbH EREFEREORBRZ1T - 7=,

3. BRLER

R 2 W T2 B SEBR I B\ T,
BT, 90% 7 & b &2 HWihEa, MC
-RR 1% 65%, MC -LR % 80%. 5%/HEf% MeOH
ZHWi=#4, MC -RR 1% 78%, MC -LR i
82%. 0.1M EDTA - 0.1 M Na:P.O % /-
Y&, MC-RR X 82%, MC-LR (% 86%7 -
776

MC IEiR & AW T i InE SRR Tk, 77
7 RBRCER L7 MC &% 100% & L, [A[L=R
ZEHHE L. MC-RR D[EIIEIX 46%, MC-LR
DRI ERIL 95% 77 - 7=,

BRI BT HUSHINENY SRR CiX, Sand,
Silt, Clay DR TEIE G ->T, ALY
GAREEVOMENA LI,

120

100

80

60
a0
20

0

RR LR
W Sand mSilt OClay

[E]UNER (%)

X 1 &K D MC-RR, LR D[EYZ (n=3,Bar: SD)
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RKEPBICE T HSEFOEIHBRERICET SR

g (BRI - GREROE), HEH i (L),

1. XCHIZ
BRITARBETICBOTEMICLVFIH S,
PEEEL TV D, — %I NHHTZR LA IS & > THg
LS NOs 1Z72 %, ZORIS AL E K5, —T5,
NOs L2/ O = Tt S, N2O 248 T N2
2725, ZomEEREE XU, KPDEFEE N
ELTHRANEHHT2BBTH L7280, BREL
MEICBEE# LT, ERICEE T 5, EHREmHIIIE
WICEARR SRR DV | RIFI 7255 B0,
EAR LG ICALE S 2 i3 UK Th Y . B
[ZNOy REFE L. i LIS DA TdH 5 NH,OH
DIFET D, ZOBEHBE LT, FETITEWIZLY
A ST K DNEBICHEAT S 2 & & ki
VWIKIRT o 2 72 D REEAREE 23 JEBRE &2 52 1T 031
EMNFERESORLTWA, LinL, ZHLETOW
ZETIE. NOy™ DERIR NH,OH DARITEH S LT
DIEMZ O TR S LTV, Z 2 CTARWF
78 TIE NHOH O JE & & 53 FAEMFHIFIEEZ WS
PRA D RESEREEARITIC X o T, HIEICE 1T D NOy ™
B OMEMBEEIZ W T L, NH,0H 28
TS KA & VMRS D 2587 S EHE 7R AL
RISDA T =X L%ATHZ 2B LT,

2. MHEEAE
BARII Ny R—80KkeR BEAHR) %2 VW7
W, NHst. NOz M OYNOs 1HEKBE B ICERE

IZHBIRY . Uy v~ GF/IC ZHAWNWTAEEZL{TU,

A EBFENONIEE (QuAAo39 B —T LT v/

) 2 O THIE L7z, N,O, NH,OH 138185 T3
IZREb K E 70 mL S 7 VKRICEE L, ERHRE
w17 o7z, DNA JIEHOREHIIX, AV AT LT E
R % IR EDS 2%I272 2 K DAL 0.2 um D 7
A NE—=THilL, 71 /¥ —% Tris/EDTA KT
WL, RT v 7 AR O S RLER 21T - 72,

DNA 13 Qubit® dsDNA BR Assay Kits % T
WEZIT o572, AWFFETIL 16S rRNA Es T & HEH)
L7 I94~—ky FE LT, MiSISFB LD

Mi806r %% 7E L PCR %17 -7z, PCR YIEFEMITHGE

016

WA\t s, HF & (BIRA - EsReC)

Hlt% . MiSeq reaget Kit v2 (Illumina) % VT, MiSeq
(Ilumina) (2 CHATZ1TV, 155 47- 16S tRNA &
RAFELH DT — 2 fEHTIZIX Quantitative Insight Into
Microbial Ecology (QIIME) Y 7 7 =7 & 7z,

3. BRLEE

HREIT O D TR E 22 58 OO I E A6 2 & I RE AR
WEI1E DIENTHRE R % Fig. 1 1T~ 7, ERIGERICEAE T
% Nitrosopumilus maritimus \ZTfx 724D DIFAE
DR SN, 7T rE=T HE L, EETIALS 4
ML, TorE=7GMEZIL2 0 ERIS T o E
=TRFMEEAT D LRESNTND, > T,
WO FTREIXE DD E W=D, N maritimus D3AER L
TWeEBx bbb, £, ZO N. maritimus DIF
FEEIG OHME NO» O¥EIAPLL T D Z Linb,
ZOWEM B FUIZEBT D NO, OEMICEH S LT
WD ZEDNRBI NIz, S BHIZ, N maritimus &
NH,OH DOZEhAFEEI L Tz, AEMREERE D
FEMT > DAL DL RS 72 E DR FBTERICE 595
MAEMIIRE S N> &0 B N. maritimus
73 NH,OH % £ LTV 2 RIREMED E W,

HEOEFRIFERICIHB N T, T E TPk
HMIEIZ XL D NHefOBALDO I LB 2 B THR)
STEMN RTINS L0 7 =7 \E N. maritimus
DVRKIMOEFMWERICEBWTEHERZEL H 2 T
WHHLDLEEZBND,

[ NH,” HEEE NO, NO;
—A— NH,OH —@— N maritimus
300 ° 9 6 -
a g
ilq w
< 2
% -
2200 - {42%
5 &
E

% i = 2
S 100 | 1225
z ==Y
+:; V4 g
= Lo £
pa N z

0 0

7122 8/22 9/28 10/13 10/26 11/17
Time (date)
Fig. 1 MEREREZE 3R & U/EMRERIE O WERS R
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*HIEET (BIRK - BB, MEFT (BRI, ERES (BIRX - &

FLEHEREBIZEITHE FOXFVIILT S VOERKICEAT 20

(5724

SE)

RAMER] (BIRK - BH), HEF (BIRK - £H), WIIETT (BRK - HE)

1. FLEBHIC

B RrXI L7 I (NHOH) 1%, KEOZEEY
AT NWZBWT, TERIGE X OREBEEE TS O H
MRE LTEREND ZEDNMbN TS, i
ETIX, HrizrE#zRE7T v v 2 THD Anammox
FOSOHEEE LTERSND Z &b RSN T
W5, ZOX 1T, NHOH 384 Dz H#HHT
BIFOHE(FHTH D,

BRI O FENICALE S DA & A%, T fcR
WA T o 28BN D LIRIchiE T 52 B A
LTHD, ZOXLHORBEKIZIBNT, @EmRED
NH,OH 23 Sz, L L7eilnn, KBRS
IR OBRERFEZRREICA D L, REBIZBWT
VLA BRSSO ERIE Tt S, Anammox B K 0
NHOH 23 S 42 FIREEIZIRVW E B 2 b s,

= ZCARMIETIE, RBIZHIT D NH0H DAL
Tat AOE BIIZ T « —V REORERIC
ORI LT,

2. MHEARE

TN LR IR D BEBIALIE 3 D AR A LD 4 Hi
(M1, M5, M6 8 L TYM7) TIT-o7,

ALRAE R ERE W TR ZEK L, Bl TAHIlH
B L CHEREIZREDLIRY, AAKHDO NH,
NO2~, NOs~ OHIE %717 - 7=, NH0H 35 LT N,O D
BIEIZSWTIE, BECTT70mL S 7 AR 3B K
BT EIEAN - EE L, NH0H JIlE AFEKIZIX
NaCIO W E M L7 & EBREICRbIR- T,
N2O I E FHERBIKIC T AL~ U 2N, £
DR - 7o, FEBRE T, SEEE RN L 723Ek
(2 N2 77 2 T5UHH 40 mLAED, SiCE B otRREIZ L
%, KRB E T A Ia~v N T 7
GC-14B) # HWCHIE L7,

NH;", NO2 , NO; B XU Chl-a iZFNEh, A
v K7 = ) —/)L#75(Sagi, 1966), 7 F/L=F L
¥ 7 X Vi (Bendschneider & Robinson, 1952),

(Shimazu

H A (BRK - #E]),

NH,OH (ugN L)

Chl-a (ng L)

HxE%E (HIRK - EsReC)

Cd-Cu 7~V Hh—FTT7FNF Lo IVT I ik
(Wood et al., 1967) 35 & OF SCOR/UNESCO 7412 LY
EE L7, 245 W% E S (Shimadzu
UV-1800-type) % FHWTHIE L7,

3. BRLER

it 2 L DEEKIZEW T, NH,OH B E T E
PSR &7, NHOH 238K TRl fE T
HENEE, w777 b OfRELE 725 Chl-a
DSEIRE TR S, [FEkOZEE %R Lz (Fig. 1),
NH.OH & Chl-a DR A BT 5729, NHOH &
Chl-a DtHE (n=110) Z#H7-& 2 A, IEOMEA (R
=0.70, p<0.01) %= L7=,

PLEDORE RS, EFRICBWTEBK TR S
5 NHOH VL, WM~ 7 7 b LR 5 lhE
PEOENZ LRI ST,

A
i A
3 o -
O
5 L © =] )
&
A < ® o
1 r [ D B Q g
s Ly A ‘ 2
1 2 3 4 5 6 7 8 9 10 11 12
Time (Month)
40
35 r
30 9
25 | O
20 A & ° L] A
15 ®
¢ g <
10 o
5| m § o ®
oA A WA
1 2 3 4 5 6 7 8 9 10 11 12
Time (Month)
‘ o M1 Y A V6 O M7 ‘

Fig.1  NH.OH X (* Chl-a ®FR511251E (2015

4F)
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RIBGRBIRIZEH (+5/KEBEEO MBI EQ)

) ORAM « FEIFTE - IRAMAT - PV (GREOK - BR)

1. [FCHIT

5L D K BR BE 1Ak 4 72 Ml CHIFZE ST & 728,
Rl RO B BT 2833 L A E7n 2 &
b, 2014 E L LRSS, G, Bk, 5 L FgE
ZHED TS, ZNETOREICL Y., £ BFWDK
B ORI ERH SN2 Y | IR X
HEWVH R X TER, AR, & - o Rs &
VYN BT DT 2 6 &2, S EOW)IIKE R
F OB ERIZHOWTELE - A 1T 9,

2. HEHE

BIIE, FeEiEE 213m Th 0 72 A HEIRICE A,
SOFMITE L < OBMBFEL TV D, JHEIL,
£ 89% % [L2s (50, BARKOES SN R A
W72 i T 5, s LBz AE LT
LIHEMEE LV 2, FHTMHEA RO S,
TSI, K/AN140 DEs 2 B 720 | E3E 7 B
ZBWTH B RN ZEETH L, WTho
S5 & 75 7K ALER N 15 J SR 20-40%FR FE & AR,

3. BIRAZE

BETFIF SR OBEPE & it 24T o 72 B¢, B4
FLEFIE T 2014 =5 5 (A, AZE T 2015 4E 5 9
Al %1% 2016 405 10 [A], FF 1% 2017 42 8
[FIfT - 70, BIHICIE, KR, KR, BEXREEE(EC).,
Fefh pH B3 XL OYRpH, COD 28I L. fok L CEH
B&IRSE DOHE & BTy DT 21778 > T2,

4. HBR-ER

KEDZEFABEIIFFC pH TRE <, Hiclsn
THE~EIINTTIRME, XL T5AMEETEH L
72o RPHIZFERBE L T8 RIE CTH D Z L2 HEITIT
IRERFULAEA N Z o T0D L E 25,

KRR E VAT [ O FE BEBLR > DY D
WEOZENR OV, FRTIRVIINIR S T O R
H 2 s L 2 o)1 A2 AEER OB A TF5e) 1
WFARE - FILREOFII - #TFKTH D,
T RIAEE A A R < SRR 72 0 JEEHE CUE K

018

NS T (JRBOK - HiEf)

B BEATEBAKPESH T LIEb D EEZ BN

b, BILKRBOH FAKITHEAKILL TS EEbis,
PR S e R & W |)I GHE B, =
I RHE T &) . BESR)I (Bilk) . el CEF )
IZBWT, RIEOWKRAR & KE L ORIfREELL
7= (K1), &kl 2RO 3 5 TIE, MR
METR Y | BRI R O & T R
SIRTER Y RIENFE W E RS TH D, EFE»
D REEHHIASIEAY D | MR K KO K OHEK A
BHHZENKRELIPELTWD, (SHIIIL EHI,
ZE) NI ISR IIH L TR Y . AKEHAEK
WCREREBMIZR OGN 2o Tz, — T, EZE)IIER
TIZEWRERE S o TWA R, EFETIEd 72
ST CalNHEMLTWD Z LRI THY . IE
TEIZOML TV D LRENSDFER DD EE

25, BESRI, 2o T LFEEs &L » HCOS I EE DN &
< ZRE - BIEOHES HEORE L2 T -/
TAROFENRKRENWEFZ D,

300

N
a
=

Elebation(m)
= ~
v [=]
o o

=
o
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u
=}

Distance from estuary(km)

FEZANINICH T HARBEEKE

5 1

5. BbhYIc

PLbEnG HESPHE - THHEOEWINS, KE
HLRE &9 FISHRE 9 ZBITEWA R BN D 2 L 3
LTl oTo, At b/NIIBIC I T D RET & B
094, KEEEZ X 0o EEAICEE T
DMEND D,
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1. [ZE®HIC

AR B (I E - MR X o THIBROME W
BHIER L BB, ZHHOBREIZELNTZKE
EARFHEWD, REFHEZFHDLEKICNZ v 7SN
TERIKIE, HEARE - RSN R~ 4
KEND, L7eh-T, REZ7VREE (FA) &7
TE L7228 Bk H A~ RIS KRS E o 2 ks LT
LEBEZLND, £z, BwtEEENT S LikE
BECIIREOHREANHEE I TRBY, o
X UFERRTA - TVRBREL GENTND,
TIOVIRBRIZIIAR O R EARE R E ORIzt 5 4
HIEMEIRAEZGT D Z NG STRBY, HRiE
KHRD 7 )VARBRIZ X 28 7o A BRSO R EL G
Wirscx b,

AL TIE, BRAFHIZET 5 7 VREERNKFE
IR F T BRI E LT,

2. MBEAE

AL, TEERONTAIIKRICS 2 /R EESD
L DA FH (N35°180480, E140°176240) TR 72 -
7oo FRARM IR~ &R S A KRR (Yrl),
b7 (Yr2) @2 KigsdTx 5,

Foks U7=KRRFEIZZERS  (Oryza sativa, cultivar Unnan)
T, BFHO Yp4 THEEFERE B 272 o7z, BECE
T B IO FA ZKSIROBRGIFIILL T O L 5
WCRRTE L,

UC : FA 2NEEFRIN

LT : FAJRE 72 mg H CHEHMIMTRIELI-b D

ST : HE X 92 EANT FA 2 143.7 mg L C 2 ]

RELEZHO

LST : LT & ST 2ilifEBZ/e>72b D

AFGORER, £HE, ME, EREETE TR,
EH, SPAD FtE b b WTHIE LTz, Fiz, W L=XK
K 100 FiOHEEAZEFRETHIEL, Z0fE% 10 5L
FHRIEE LTz,

3. #R

Fig. 1 (2= O FERF DA (2D T, UC %3
e (=1) ITHAHMECHlER L7z, MFEHEB O()ND
BAEIX UC OFEJPETH D, BrIFD FA LBIZ X
5 A I R BRIE VRN N A D - 1%, RE R (LST

WalSiEs

019

ERAFHAIZE TS5 7 LVRENAKRERIECRIZTEE

(FITK B8, RRBEM (FLK-T)

>LT>ST>UC), IX& (ST>LT>UC>LST), ZEkk
(LT>LST>ST>UC) Th o7,
Chlorophyll cont.

e i

Thousand grain Dry root weight

weight (UC: 0.19 kg)
(UC: 0.18 kg)
Yield Dry shoot weight
(UC: 0.63 kg) (UC: 0.33 kg)
Ear length Num. of branches
(UC: 26.0 cm) (per plant)(UC: 18)

Fig. 1 Effect of FA addition on Unnan vegetation

Fig. 2 |2, &R LEREZEOMMEEZ T, 2N
RELRDITHONTEMRFEDRD T DM M7
LNz, T2, FAZTIM L7 b0 RN L 0 X
V) BERESE O DN STz,

50

--@ - uC
40 F --@ - LT

@’w‘é&?’ --@ - ST
0l & -0 @- - LST

!

2 F o)

10F

Chlorophyll cont. (-)

0

100 150
Length (cm)

50 200

Fig. 2 Relation between length and chlorophyll cont.

4. ER

B RO 7 VRER G IC X 0RO E MEE S
A, REICBHE LItk OIEERENE L 25 EHE S
nNd, £, ERFEOBINE, REOBRICBIT
HERZORWV AWM LIz itk v EFEE2S
SEDZ ENTE, INEOHKRICKIRT S EEZ S
N5, EFIFARORARICILS, K - Bk LS
TNEWVWIERH D, BmFO KB E 7 L
RN & AETE - BRI OFRARD D O O E
72 7 VAR g I R 7 VEHE I K 0 B B T O KFG
T IT DB R NFRD BT,
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Application of bamboo biomass resources in agrochemical-free
rice farming: effects on Odonata diversity

* Thien Quang Huynh (Kanazawa Univ.), Masayuki K. Sakata (Kobe Univ.)
Ryohei Nakao (Kobe Univ.), Shinya Nomura (Kanazawa Univ.)

Masfiro Lailati (Kanazawa Univ.), Toshifumi Minamoto (Kobe Univ.)

1. Introduction

Owing to depopulation and ageing in rural
communities, bamboo forests are currently expanding in
rural Japan (MOE, 2010). Developing plans for effective
use of bamboo biomass resources is warranted. Our
laboratory is currently testing the effectiveness of
bamboo chip mulching in agrochemical-free rice farming
(Lailati et al., this conference). Application of organic
material, such as rice bran, has been reported to have
mixed effects on biodiversity (Naito et al., 2015). To date,
however, effects of bamboo chip mulching on paddy
field biodiversity has not been tested.

In this study, we evaluated effects of bamboo chip
mulching on paddy field biodiversity. Odonata is
commonly used as a biodiversity indicator in freshwater
or Satoyama ecosystems (Kadoya & Washitani, 2007).
Using Odonata as an indicator, we performed exuviae

sampling and environmental DNA (eDNA) analysis.

2. Materials and Methods

Experimental paddy fields: We conducted a field
experiment using 16 experimental paddy fields (each 30
m?) in Kanazawa University Botanical garden. Five
treatments were established with 3-4 replicates each in a
completely randomized design: 1) control (no bamboo
chip application), 2) manual weeding (weeds were
manually removed once in summer), 3) low-volume
bamboo chip mulching (0,5t/10a), 4) medium-volume
bamboo chip mulching (1,0t/10a) and 5) high-volume
bamboo chip mulching (2,0t/10a). Fermented bamboo
chips were applied manually to the three bamboo chip
mulching treatments right after rice transplantation.

Exuviae sampling: From July 4" to September 5%,
2018, we performed weekly exuviae sampling in the 16
paddy fields. We collected exuviae by hand from 30 rice
stumps from each of three sides of a paddy field (90 rice

stumps in total). Collected exuviae were air dried in the

020

Nisikawa Usio (Kanazawa Univ.)

laboratory and identified into the lowest taxonomic unit.

eDNA sampling: During the peaking emergence period
of Odonata, we collected water samples twice: once on
July 12th and once on August 14th. From each paddy
field, we collected a 1-liter surface water. We also
established a field-negative control using Milli-Q water.
After filtering, PCR and next generation sequencing
(NGS), we performed species matching using an eDNA
database (Sakata et al unpublished).

3. Results and Discussion

Both eDNA and exuviae analyses identified 11
Odonata taxa. However, Odonata taxa identified by the
respective methods differed. Nevertheless, 7 out of 11
taxa were commonly found in both analyses. At given
times, greater numbers of Odonata taxa were identified
by eDNA analysis relative to exuviae analysis. eDNA
analysis showed no significant difference in Odonata
richness among treatments. In contrast, exuviae analysis
showed that Odonata richness was lower in the
high-volume bamboo chip mulching treatments relative
to other treatments. Damselfly emergence was higher in
the low- and medium-volume bamboo chip mulching
treatments relative to controls. Dragonfly emergence,
specifically Sympetrum, was not observed from paddy
fields with medium- and high-volume bamboo chip
application.

Our results suggest that application of high-volume
bamboo chip mulching is detrimental to Odonata
diversity, specifically preventing the emergence of
of

medium-volume bamboo chip mulching turned out to be

Sympetrum. However, application low- or
beneficial for damselfies. When bamboo chip mulching
is to be adopted in agrochemical-free farming, we
recommend that an adequate application volume be
determined to balance rice production and Odonata

conservation.
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1. XLE®HIC

ENI & D TFIK - Kk E BICEE S %
BoX LT, RERE e St ok LY, &
LRI OW R OBE 2D S, ZESETND
(GEA 1999; RH &Y 1999). & ADHBE =1
TR T, F-20 —WAEESRTHHIEREDE
RLENET D Z EDIED, I REY DN S T
ST D HEFNHRE SN TS (Biggs 1996; Muotka &
Virtani 1995; Suren & Duncun 1999). = 7 a4
HEEERFZE TG & SIUTW AT, HEKERED
/NEUN (100 km? ) LTGRO E L 72 Rk
/AT (Muotka & Virtanes 1995; Suren & Duncun
1999; Downes et al. 2003; Abati et al. 2016) 23E & A £
Thon. XLITE>TEAL LT IAERER O R %
B0, BEEMFIRIC 2 DAL 7R WK & 22 B D) 1|
HFIRIZIWN T, &L T CEBLT 2 a i ok
WEM e METH D, ZNETOFIEEND, =2
THEM D —RAEPE A A B L RSN ED
AREMED B D T &R0 3 AR EF HEEV ) D RELR
MESCHAFRICEET IERIIR D LRI
T35 (Stream Bryophyte Group 1999). % Z TA
WFFETIE, TIRICALE T 2 & L0 Ttk T = 7l
NER L TCWDRENNE T 4 —L RE LT, {)IHr
T A A et AT U 7o = o WA BE Vi O 5 B Oy AT i AT
ATV, A TR D E B AT o 7.

2. MBEAE

BRI 2 i D RAE) GERREE 117 km)
OHFPRNALE T HHE X 2O Tk 2.5 m (A
) B RS T E T, AR EEET), S
62 m, /KL 782 km? (BEAIZA> 2017), JAIK
ZECK) 1/400, JIEBE 50 ~ 70 m %S L L.
AL 2018 4210 A 24 H - 26 H, 12 A 26 H,
2019 422 A 26 H it 3[BT - 7. A& G /e
SN 200 m O HEAER AT IT, FENER (35.1596N,
137.2326E) 75 FHEHIANZ 20 m & F TR =7 A

021

RENPROF LTHREIZKET S 7EVEEDOS T

(2 H A RAENAFZERT), WHEER (FIIK - R

VEGR L T4 UERRE L. ST A v Rlc e
BR2N5 10 m MR CIRAEMR ZE L, o
K 1Im2 NAEEKBEBIZE L, o 7R ORERR
% 5%ANH TR Uiz, 2 7 REEETE % iesd L 7o i
TlE, HEO—HMARILL, BT CHOFES
1T-o7-.

3. WRBLUER

FA L, F)IPE A 4.6 ~ 1388.0 m3 s1(3£1y23.5
2018/10/1 ~ 2019/2/28 DHFE]) |11 H1fT
JINZH Y, BRI KA & 8000 J7 mé O & A3 F
T 5. T2 TaymmEski3R 50 ~ 60%I2&H 7
% MR CHERR S 4L, TFRERERITH 10 ~ 17% Th
STz, T REEEE O ZER AT TN AR MK T L
7o 12 HIZHER L, 20 60% O TR S 4

TN 17.3% %R LTz, KROAEBORERH -
THLHWECAKFP O A TE, a7 o
Ectropothecium obtusulum (Card.)  Z. L
Rhynchostegium riparioides (Hedw.) Card. @ 2 Fl)ME
B LTV,

2 RERE TS ORERE R & PRIESC7K IR & OB
DIVRD o Ty, AP Tl b IO K X 723507
TIEEICEVER RN RSN, ZHET, HIRE
I LTSRS/ NS N 31 5 2 i Ol
XA HNDDS, ARBFFE TIT R ONEAEER K E W
HBUBR] 12 33U T B IR RIS = 7 R A3 5347 L
TWBZ e brosi.

RENNZBNTH, KRERRELERH->THH
A X0 B SHIR S D Z & T, RO
LEMNLE R a rihNEBE TED L oIckhotz
EEZLND. NEAERED @O I B
T, ZL OaATHMPFEEL TWD Z LI, (HERER
AR & LTI A8 R OB R R Y K& < &1k
LTWAHZEERLTWD., S, aFimick -
TEAL LT AERER D E W EFEREE DL E T 5
WD ENBBITRDTHA).

m3 S*l :

lwats.
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: SRR D LB

) IMER (AL KR -
F HEECRALRPE -
o A (G R

1. XZCHIZ
B OERAEEEE TR, EREREHICE T A H
Eﬁ%f%éowziﬁﬁﬁfi\Tﬁ:%ﬂi%

DORRERDT T 7 b ORENMEL 7> T
BY., ZOMROEBIIELTH2O, KK ERD
7T b OEEEREES L T H 2 EKD
HILTWD, Lol ARk OENHE 2 B3 25 ZE
&%ﬁ ALIMOENTE LT, ARBRMIFH &2
&@io LT O, ETEREOELIZED
IS 2D IEMEICTHT L2 LTRSS
*@&woégu\éﬁ%@\§ﬁ®$%%#$%
BEDNRDAKAFHNCHEEH T2 AT A THY |
Z O IR Efe 72 BB AE o Pl 2 L |
#E\Z L C\ %, Empirical Dynamic Modeling (EDM)
X, BN AW TEN S AT L E5ET Y
T DHIEEAREICTD ) VRTA RN w77
L—AhU—7ThD, ZhuaflHT25Z L TRED
ETNVERETH &7, EERD KD MR
BRES XA T LOEBZ THT L2 LN TE D, 1208
EDM %AW/ THITIE, &7 UERICHW T —

2 OB & PR L 72 OB B WD CTE R ZE E) A
H=RLNEe B L TN E W7D %
ENEY SR

ARFFETIX, W7 T 27 b v OERKIEE A T
= A LTRFRIZEAT D DD, RS T O ik %
17972, EDM IZBWTET MERICHE R+ 55
— 2 ORFHIRERIRS TR EZ I E D X ) 1T 8T

DIk iﬂ~& CEICHRA LT, BRI, BE
EIIZRITAEEWOQLEOfY 77 h oD

ﬁ%ﬂ? &(ﬂ@@m%ﬁ@)%ﬁ%b\@ .
il O 53 FAME RN F 1T D TR BE D IRg ] 28 4b, % i~
% Z L TR S A = X L ORI ZEAL & Z A
L. BB A T = 2 DDA ORE T & 43 58
s P C Bl L 7=,

EERIT ), TR A CRAEKRE -

022

EMTS20 boDEB A DX LIFFEELLT 5

A, MR (RO R EEBR IR ), — Wi (R R EE BRI )
Aefin), JHEFECRAERRE - Adn), sUBKBIEES K - &)

X))

2. MHEEAE

W7 39 4E (1979 4E 4 A 75 2018 4F 3 | 42 2016
[A] « BB - CEEWORHTIIITH 5 HE
BN CESNIh T 77 BT —4% %
FIF LTz, T—XICiisk sz 621 ok 77
JRrDH B, @am@-ﬂaﬂﬁ-m6ﬁméﬂ
L. 246 OFRFARERRICIS T D TR EE DRI A
bz dfi~7-, FHNZIX, HMA@M%/—»T@%
Simplex Projection (Sugihara and May, 1990) % f# i L
Too MK 36 A 12 4T O - - BN 3FHS L
%m%mf%vw%W&L BT 34 (2015 4F 4 A
25 2018 4R 3 H) BT D DAL E &
%Mbto%wﬁgm\%w@kﬁw@®m%%ﬁ
(Rho) |2 &= TRt L. srJERSfk (F - & - #il) & €
FOANERNHH ] L= — & O (87 - - 1%480) |
B L O E O HAEH A TR E ORI E kIS5
2 DB R LW 2 X - THEFHIENT L 7=,

3. WRLEE
FRHT Dt mvxw&@-ﬂVNw@me%
RS EE DR L D3 A BT 2 Hip 5Tz, L~
f@%@%&i%Twwm_w e BHI O E D
%@?~&%ﬂ%bf%£ﬁbf%w%ﬁ%fb
W LT, FERHE LD TRITITE T VI
£®7 ZHEHANDIZERHENES 2o T,
TA MW T =& EET AMERICHW T —
S DOEBA T = X LR L TV DI E TN B
WEL, BEA =X LPNE DT & TR E L
S IpBZ ERMIFEESND, ZoZ L L, EEHIC
BUILWMT T b OEEA T = X NILRERH]
L TR, /%m%%’iof%ﬂﬁﬁ?“m@@
FEM BT o> TN D ABEMEN RIR S LD, BRI
m&wmfﬁ%ﬂfi%ﬁﬁ@k&%_%wﬁﬁ
ZERENTAA D =R LN LD K& B LTWS
Db L7,
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SMEAHAREKEL E S Trapa japonica @

BHWE DT LAN—{ERADAERA

*t B Rk

(EMIREE - BLT), Ml B (EJREE - BT,

A By (EMR - B, K 7, AR R (EINR - B

1. [FCHIC

FB IR OGN CTIX 1979 = b thd b
72 FAGERRE DORREIC L > CTHRBHIE O A AR
DAL, BEEFIZZHE L TN T A a O3
JEI% 1999 AELABEJRD L7z, LarL, & @D —J57C 2000
ELIFE, /KELD b 3 Trapa japonica DIEE A L
5L, EEov— 7 RHZEMmEmAED 1524
E WL7Tkm) ZevnEdskoicioiz, L
TNoT, BEMYE S LT AaDRINE I D
ORNTITIERREBIEIEZ D < 200 b MO F 4 BEfR
DIFET D EEZOND, S HICHLXDIFRITE -
Tt IZiX eugeniin, ellagic acid, ¥ & " quercetin
FOBEIR & W o Te BB DR R 2 i 20 R Db 2
RY 7z /) —REENDZERH LN T,
FP R e T HRO ZIRAGHEEM DM A &
NWTERAIET A7 Lo S —HEnEE T
L ABEMENR B D,

L2L, INBRY 7=/ =D vinddaR
P R IE I D NIC R > TV D L IEE
2R, F ZTARMZEIL b AR S DB O
B 25T, OB E 15 Ba Rl
BOAMEAZH N LT,

2. MHEARE
2-1. EVEERPOBHMSHT

v BRI T 57 DICENTOE VOR;
B BHEREZLUTOL9ITo70, EHIRHGEHH
DAL 7T 2019 45 5 A 24 BIZHE VB AH
KZRRE L=, I L2 2 AKEKTHEL, =
N CIRE KB K &2 AU TZ KRN TR - IBE 21T -
T2o ZFOBILER 209 Dt % 400 mL O A 4
VERBKEANTZAR) =F LT L7 2 L— R
v 7N (430mL, =7 B a) TR LT, BB
#% 1,2, BLO4 BRICENENEMZEHIIL CTH
T ABHEIERL (GF/IC) TS g L 7=, 15 DAV I8 IR
WL - S L0 B2 80% AKX/ —/L1mL
THIEE L., ZOWREWR T =/ —/LEWwE
(TPC) #r LRIk v~ N7 T 7 E & SHTEE

023

(LC-MS2020, SHIMADZU) TOKFERY 7= /) —
VDGR LT,

2-2. REFRIRFHHIKER COMKIHT

B VDN A AN =T ZET D 8 I
OKREFMKTOE VHET Lar I h Ok
LT O X I AT, 2019 4F 8 A 5 HIZIREHTH D
IR AR O b o 3BT 5 K E R R g K & £
B U7z, #KiZ200m D52 WNCELTCEHICH T
A EHETEAL (GFIF) TSR L7, D=1z 2
ORI 12 L 25 U 7= FE MR T 2 A
(Strata™-X 33 Om, phenomenexE) (2t L 7= H 12
100% # %/ —/L (20 mL) TIAH &E7=, Z D5
T ANRL— N LEERICAZ 7 —v (LmL) THE
WL, Jt&FERIC LCIMS T &tT - 7=,

3. WREERE

RO TPCAEIL1-2 A BIZh T CTHEIC |
HU, 4 HATHA84INI240g L1 &2 R LTz, %
Tk o~ 7 Z 7 4 —(HPLC) ToHfE L
=¥ F 280 nm TOZ 1~ k75 A TIHRIHAIZ
E— 7 = U TR DM bz, —7BE
HOALEWEETIE quercetin BlkE(A 2 725 2 H H
AL ORAPIX TR &4, F 7z ellagic acid X°
(+)-cathecin 282 H His LWV 4 H HIZ—# et
X Che S 7z,

WARE TH L DORAMD B — 7 BHER ST
—J5C, quercetin BLHE{AD 1 D quercetin
3-rhamnoside 23 7, ZHUFEDO=ENERT
LRS- WETH D,

AHFFROFER, B DD ORY 7 =/ — )L O
7B AR I, & ICBEA bSO Tk
qurcetin FLFE(A DB HBLRIZE D > T\ D Z & 03R
BENi, LieBnosTBHWEM LIz DT L e
/3T —IZ1E quercetin BUBER 3B G- L T\ D & 2
BNb, FER - AT XD BRHASEE LB
KOT L ar I HVGHICB W TEFH T 7 2
WX DBHENEDTH D Z LRS-,
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EVA7 A Ephemera BRDA7AD3IFEICEITS

RESHORE L REER & ORAFRME

i) AR R

1. [ZC®HIS

WX, Rii-TUIC 0T TEOBRE L B E
b, iR Z & IZEDEMMITRE S B2 D FFHC
KAERBTIE, WMEBIZHSTZREICHEIGT AL 9 7%
DHERTHENL AN TWD ABEIEET5E
VA e v E (Ephemera) @ 3 fElY, LEi- FHtiomn
JC, ZHARVEV I Y (Ephemera japonica)
E N Y (Ephemera strigata), N7 3 7€ T
7 v v (Epemera orientalis)INTRRE /AT T 5 T & 2350
LNTWS.ZOE A7 r V3L, REOD 7
nUEHTHY, ElEEEZ R BAROWINIIAL 4
BLTWD. E7, €O S — 3 AERFRIER
Nh, FFEOHI THEEESNTHIR S D E DD, 43
MR Z BT D & O RRHTR 1 D DIKHR TOFEH
B, REAR+3THDH. £ TRIFETIE, &
E R — /L C ORI IR A RRT &, FEERO B
2, EMRER G L, )IBEEY O HE 7 A
REEEK D e & 3 A T

2. FkEMH

AT TE 3 AR TR o 5
r QIR E Z L) ) O SKERAET —% PRk
24274F) LFZRABHTHE LY 7Y U ER
I, AT AT D X O e R A BT GIS
(PRI S 2T L) 1T X > T4 >ORKEEA (e,
EMPEARIR, FRAR, S &M L.
—J7, WRERSAAOFERE LV EMICIET 5720,
WK RZE T 7 A VA —)LifidExtge e LT 29 D
FHAHS 2R E L, MU 3 RIxS KB O E B
2 F N U7, S OISR EER 2 R 5~ <,
FEBEMATOLBPINNERGEE LT, b Fn
DO RFZER 72 B RE 28R T DA & Sk L 7.

3. BR-ER

GIS |2 L 2 M DFER, T L7z 4 DOBREEEH
TNENTIFEBICB W THERZDNRD b,
THEAVECHFR DL, K ERMOBRE,
TATECHITaIEE FTHRAOREICARL
TWAHB AR N AT W Fa oix7 4
AVEVHTRgE NI RIS T OPRE
WALET DR L 7o F 72, EBEOTREIZH -7

~

024

(BIHKREE - MEEET), HOREE (BMK - 2= - 48)

TR A RSB CHEE LT 2 A, THXAVEY
i =Ty N b s s A A= e SV v = R Nl R 131
2, BT R yREORBIISMT oK ERD,
GIS Z W= BREETH H Okt & b feta—E L 7= .4
S TR T oA O REB o AR &b b o 3
TEVHTZR TN B (A3, A4) IZH M DGR
LEOLNT, ZOFEFNL, R~ Z LAEFKIC
X DR ABORBEFNC LV, THRIKOBREEN AN S
NI ERFRTHD EEXLND.EBIT, L&Y
JNOFETIE, T AT m BN EFIPE LT
#moZzEM a2 P o (EZFEIPMT2) 72 X
VR UHBRRNERT D KO R R
TETEY, b=y Fibic X D046 Tl
R AR b ERTE 2N EEZ NS
LENS, 057 78O 3EITRRICH -T2
28R AT 2R T 720 Tl <, BT 2 BREEOHRER
FHAER 7 EE 2 R BRPEAR LT, BEDSA &
7o TND I EWRB I NI

-

EEL #E %)
FRASELAFOD
| B bk

B -oavErayoy

B, L RENARRIZIIT DF o 5 m K3 D40,
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BEDNA A A/N—a—T 4 2JI12&B

FORKRE=S T I LRAEEYDORR

* M 2

(FER - Be - ), DEFHE (REBZK B v Ialb—ray),

HRME (Nv Ty zardryry (K), EHER KNy T gy rardazsy (KR),

F s RKRESLRS) o IRAISC (FE R - B -

1. [ZC®HIS

EMZRRMEDEIIIRE R E 2> TEBY |
VAT AR B3 2 AR I A BRSO MBI D fe i | Wi
LTWDEELNTWND, BRIZAERT D # 7T
Bt (Acheilognathinae) (28 £NHIERD & F THHIL
16 fED 5 5, IS FPBREEIRL v N7 =27 v 7
BRI & L CRidi SN TR0 | kxR BRI
LV AERBHNEAS LTS, e ThE=4)F

(Acheilognathus typus) XM SEE T A FHICHEE S
NTEY AR L T D, ZOREE L TiE
IR DFBESHEINEE CThH D N7 A B
RENRBEZ LN TOD M, A OBIRIZIT A e
IRERGT NN, ARBFSE CIEAE DK = A kT
DEWE =5 7RI BREE DNA ot FiE %
HAWT, F—HSICERT 2R/ E | EERREN
HETHD RT A FOERZMEBENIHEL, &
TR ORI - PEEy 722 B 2 i~ B=%F
AOERIZED L) RHENEEL TV L0 EH L
N N R N - W

2. MBEAE

2016~2018 FED 3 £ 7= 0 Bk FH R ) || THR
KEITV, Baf 36 DERELIDNA V> P 257, 4
TOF T MR L, RTH A JRICRF R 7 %
(Togaki et al. 2019) % F\ T Real-time PCR {412 &
O RTIHAJBOIE « RELBIEILT-, N T, A
ABN—a—FT 4 T ==LV T T~ —
(MiFish primers; Miya et al. 2015) & i 51> — 27 =
v R DT 2 8 L 72,

ROz RT AR, IO - REEDTE®RE
AT AT IS R HT 21TV BAEMFER O
ERNT U Z XD L0, FPTHNCAERT 28
M2 57, BRI AR T 2B H 5 a2 i~
Too ZORTHEC, HAETHLE=FF TN
DEIFEEIAE, L LIFEFLTNDONES
21T,

025

FERE)

3. @R

BREZ DNA 3T DR, 4236 ¥ 7L 29 4
TNVTC KT HABO DNA B ST, £72. &
F1C 53 DI DNA A S 47z, T o
R, B=F T IICEREY TH EIERED SR
ThHbHY YV ¥ I3 (Tanakia lanceolata) . EINI|KFE
THDHHI T A (Sarcocheilichthys variegatus
variegatus) @ 2 F& L PEMANIZEE T HMMAICH Y |
NAHFETH DT N—F)V (Lepomis macrochirus) &
VLEFTHNC A BT DM o 723, PFEINEEE Th
D R7HAEEITAEERBERIT RN -72 (K1),

¥y 4470
‘-’ﬁﬁmtiﬁ e

HHbICER

-

H7e10
F7HAR
EZICTHER

iz

n— #’}L

1: =4 FIDEEIZEET 5 EWFE & EHn

4. ER

A OEFTIIE =4 F 2L TEINRE & g
T OAERAE 2 AP AIBIRICH - 72, SR TH
57 =X)L EZRIFTICAE BT A A R S
Te AT CII AR R BB S T\
D, S AEAEE BE & B8 U TR & RN 91217 O
Z LT, RFFTICAERT 5 2 oA BBIRO (LR
Rondintd LitZewn,




AR

P

2A_1 5 /IR R LRIZED S
>4 I 1 A

JADEBRY ) —VEROEL
(BEILRATK - B2), SORIER (BILIRsok - 1)

| 0 E-

I Y=z (Daphniapulex) (%, ALFERDOIHEIC
IR 534S % EE R —IRIEEE TH D720, Bk
ERRFRRERE T D TR I N TN D,
KB ATHAMEIZ DWW T OS8R E N L < . AlEE
SR E, fiRE TH L 7 Hghd (Chaoborus
spp.) DAFE F TENZIVRFA ORBIN 253814
LT ENELND, L, EREICBNTINH
HOBREEA ML ATEAIICIR S ZBRIZED
O RIEEZTRT OPITIH LT/ 5 TR,
FTo. T Y ROFLE T THYE DPHEE~D
ZAbiE, BEE G hA) B (Cu) ~DiRdE
WL THELEND Z ML TV D, &l
F AR T D IREN 2N b DL WE T
Ko THRILSNDPITIFATH D,

AR TIL, ANAR) - IEANBRIBRE A h LA~
DEARERICLY, IV ranlokdriREm
B B R T DN E LN T DI, FEERAIIENT
117,

2. MHEAE

EBRIHAWEZIYra (NIESZ7r—r) BX
MED L L 2 1Y% E (Raphidocelis subcapitata.,
NIES-35 #%) (&, [ESZERBIOFIEAT THEUE R S h
TWORMTHD, £z, &L Od R HE
E L7V i EHWTHAE LK (Binds. LT
T 24 I§[#EHE L7 COMBO 15#th) Z{EfL L 7=,
FEERTIL, fHEEL S K (AL I WY HE 20
mgCLTE71%£05mgC LY, & DO(C6mgO,LY)
FZIHEDO (K3mgO L), ZH I AA mEL
DAIE « RE, Cu (2509 LT F72135.00gL1) ~
DUEBEDOFIEDENENDOMAEDEDLEMT
(FF 17 WLBRX) CHIE L, BER, HNRYHE R
=R, AR 7 U — O 2 G,

3. WMREEE

IV aADAHBA YV — IR BB
TTR&EL 2272 (¥ 1a) , Z3UX Daphnia J& D%
SOMTHBLNDHGRIEN, REBRTIZEHIZ,

026

TV AT AR LIEGEAICL A EA T
—VHBEOIERPMBE SN (K 1b), 72720, &
fp#E L 7Y A 0 ® ANEEHNTR LI-EBE
%, AR U — CEFEOZAITE Z 57057z
(X 1c), Cu ~DIgEFEIX, I ¥ aOpiEED
B AZMET D EDRHBLINDLMN, AIBAT Y —
Y OPERITH LTI ENBIE IR o T2,
THHANATEREBHESFEL D AWA Y
V=V HENDREDA = ALIFHTH D
D, ZNHOBREA RN L RAIZL DIV aDER
WEA~ORE LR L TS AR NH 5, BIE,
BRI A~E 7 v B ARE (ARBFREE T T EA)
WZONWTHY TN ED TEY | 5%I%
ZNOORERLED TREMIZT — X O %
THTETHD, ZhiCky, TnEhoEHEm
DORBUBIT HEINEOFENFH LN D &

Wrrsn s,
— 0.15
£ 1. |@) Low Food . o
F Y
= 0.00 Lo °
AN «® G oe
I (e} o
= 0.06 ° ° o
Q o
X 0.03 3 © control
@ Eed w Fi
% 0.00 ® Low Food
0.0 0.5 1.0 1.5 2.0 25
£R(mm)
—~ 0.15
£ 012 |b) Kairomone s
Hm ‘3"0
= 0.09 Oé © %
AN P 0% °
1 0.06 ** 8o
zrz 0.03 . O control
(e} s
@ 0.00 % ® Kairomone
=" 0.0 0.5 1.0 1.5 2.0 2.5
£ R (mm)
— 0.15
£, |C)Kairomone+Low DO .
" KL
K 0.09 o 8o
T 0.09 i (;2 .
1 006 %
h L]
K 0.03 o control
) ¥ airomone o
= 0.00 oK + Low DO
0.0 0.5 1.0 1.5 2.0 25
2R (mm)
Bl1. IVranEReAEBAT Y —HEDM

%, BFTRFRX, BIIFHLE X OfE A, 3%
JEENEN, a) BIRE, b7 I A mE,
c) VI AT L EFREITE LT EIR,
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kPR

1. XLEHIC

t ¥ (Trapajaponica) 1%, EIZHT T B OEVVE %
I CTEBENCBIRE S ND —FADREED TH 5,
RFHRO e YRR AEBMOEE NS v b TH
L8, Fx DFATHIEN S £ OEOHIEMN I v
IR L TR EE LFT Z LR LN 5T
W2, iz, KEDOWL O ORI, 7 Lr v —Pg
BRI T 52 L T BEOMMAZRET 220,40
FEORRIERZFES L A3IH+ 2 2 08 mbn
TW5,

ZO XD, KEEEBRNTIERFTBICT I L=
Ra=b—vary (HERbFME LT LICHEER) ©
Iy FU=I BRI TWD, ZhbOMAEH
BAHASRTFIERNTIZ & A E 7R, RAFZETIE, B, R
¥ v 2 (Daphnia pulex) . A 71 % & (Scenedesmus acutus)
MOMAERZHLNC T2 EHAME L, v A7
72 X LNFERIZ K DMREEEAT o T2,

2. MHEEAE

b L2 ORI (B IR KT BEO
KN OFREMNSERIE L, I ¥ 2 XENLEREEN
ZEIT DL SR (NIES 7 v —2) Z5EERIC
FAVNTZ,

F9°, 20-L HEIRSZH W CevicksIvram
fEAREEh e~ DB LT~ (FE5r 1), WX (fY
ELEI) X, OMX (B RIE), @b 1E, O
EHIARY Y (1000gLY), @WE T+ A R Y b
L. K6 20HEOBEET- T,

Wz, I-Le—h—%H», evickss hxEL
IV AaOBREICKT DB AT (525 2), ALBE
X (iR LE 3) ITORMMK (B RIE, IV =
MME), @y, @IVra, @We+Ivra, Ei
HMIZ 1202 AME Lz, ZOFEBRTIX, A WX EDORE
B (me=—X7-0 oMl Icxt+sEe L
D anEBIIONT HLIHAT,

3. FRLER
EHR 1 TIX, A ANTREX T P anE
PMEL 22 o7z (K1), DO X pH IZALER X [ T A3

EVIZKBDLhTE—

SOVOBMBEEER~ADEE

(& HRSER - Be), BOARIER (B ILRSIK - 1)

FONIenolclod, IV ABEOKTILE vk
DILFEITRERT 2 £ EZbILD, FATHIEN D,
b Y OEOHBYOTIENRES N TVDE, £TDO X
D IRWE DK S TW R ATREMEDN & 5

3000 - —o HER
2500 —o—t>
~ O VAR
2000 + @ BV AR
]
£ 1500
N’
"
1000 -
M
500
0

B 1: 2V anfEEREERE (FBr1),

FEHR 2 TIX, A WX EOMRREEITE S OFE T T
KX LY HIERVEE 2oz (X2), FEBRIZA %=
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EREBRIXVZ—NyFZERELHATIHN? :

ZE - ARBEROBRICE T IER

1. [XL®HIC

B DOV Z =3y FITERT DB EMPE R R
OFEE - IR (Y FICBITHEREE L Ny
FinifE & OBEfR, DAR) 1L, EEXMEEEICE T 5
WYX —DOWEEEZRET D L CTEELEZ L
o, BtEIL, ARG Ny FETER AT S
IR S 70N, Bl 2 1E Ny F O SRR D A % R H 3
LETIX, Ny FORMER L mBEORRNL, AD
DAR NERR ST, Fo, RO Y X —3 oy F
IS 2R, Ny FaemER < TS
i TIZIED DAR 78, RKFRIERE 72 ERFEDJE D 7
ZFIHT 2HTIL—E D DAR DK S 100970,
WEBMERBRTHLI Y~ X M e b
7 (UTFY~A%) Ofklmshi, Hhnghh (LI
lin, D) XAD, ah 7YY e RO
i (LF 2z yy) 3EgeaicLva, —
JE. IED DAR Z/rd (KB 2016, A% ; KH K
B, AL, 5 OREIZ OV T, DAR DO
BB D 5 8y FNOZEMFIHERRZ B S T
LZExHME L, THRBIEICESIUTD 220
WA RRET 5, GO : ¥~ 4 ¥ Okl & Bttt
U & — Ny FOREEGFTIZABREL, Ny F
REN I T D ER DK AAALE LNy FHFEIC
EHREINRN, KHQ : ah 7YV ig) X —_yF
DIESBIZ 3 AAPMRIE L IR OSRE AL E 1L/ >
FHEAEIS G SR,

2. A%
U X — Xy TN DB B R 22 [

Az . ZEE)IKRDBRMETTIC BV TT o 72,

Y~ WX O EFEIZONTIE, FELIT Ay
FWNOERESA & Xy FREIZB T 5KFE5A0 %
AT, 12, BEDOY Z— Ry Faktgl L, Ny
FRETRE SN 2MEIZONT Ry Fhanb
DIRHEA FEER L 721212, Ny TR 2R L TEk
BRI LNy FRE, NEOMEEE AR L,

028

KRR, MWEAME KRB - REAEMR)

G 7NN TUE, ARy FRNOERES AR
BRI, Y X —FEALZEE 3S5cm Dr—
B2~4JEIZERD, TNENISEOY Z—Ry T
R L, 1V EM®%RICE 7 — D NOEEE A G LT,

AL b, AE Sy FOmEEFH LT,

3. #R

Y~ H O &L, Ny FTERICED BT,
V&2 =Ry FONE LY bRIEICRIET DOM%E
R LTz, #dm, Bl e b, oSy FRE T ERBBIC
SATDMRAE LT3, AL D28 T b O R
%, RKECIE Ry FHfE & OBIRNRD bitieiro
TeDIZxF L, Al T3Sy FlfEICS U T L7z,
gy 7 E Ny FIREIZ A0 DMmAE S 2 A8
IXKEFE Ny T ORTRD B, DANAED /Sy T
JED B O FEEEI IO K X 728y FIZ LR o 72,

4. EER

Y~ HH OB OW TG OIE R S 723,
HWIZOWTIE Ny FRECOMPRET 2 H O
O, FEROIEEFE SN -T2, LER- T, K
D%y FINZERIF A RIZA O DAR BRICERT
DI, BEEOZ L —ED DAR JERICIEAT S &
WZ D, A, KEMEASY FIZERERBIZELS
HEYRAIZBRRKEL, FOU R Z[AEET H{TEIN
ADODAREAUNER T2 Z L BB ST\ 5 (Ok
M 26 83 Mk R,

a7 7 NI HOWT, KA/ Ny F TNy FIE
B HPMRIET 2 b DD, /INEFE/ N> FTIE Ry
FE 7B FALTEY, KHOITFS )
ST, Ny FHRE & ANLE DS TR B O FERfE
EOBEBNATHDLZ LD, ah YYDy T
PZEEA AT A D DAR ERUICERT 5 Lz
b, AAH YV, IED DAR ZIERK L 9 B0 5
IORERENIELE L, 038 FINZERIF AR D
R EMETIHANDDLEEZLND,



2A-138

BEENILHIETH5N\0 TV 7TEEOEZMERY

LT, B, ML, mSESON, SFFERE, AR (EBRD)

1. IXC®HIC

HEEMTIIZNE TCOKREREDOTD AT L
S TKEIFSEE SN TE 2D, ERANMEOWBD
7T b FROER L EWIE AR R O L3R
LTS,
AERERITHCIE L7 R 2R - AR O R0, W ORI
KB 2w T2 T KEREITM 2, KEEHREE T
B LTS A B 2R BRI B D <SR D 23 K o
LTS, T b DOREROEMICIL, AL 2D
TN DA PERSLYE I OIER LI TH 5.
KEAERERIZBWT, N7 7 U TIXEFREA Y
RS, A Y EHEBE S o HE
R o TS, BEEI DN T U T AEPEBP)
1%, AR A o e R E R (e, 12B) THIE S
1T = 7= (Nagata 1987, Gurung et al. 2002, Pradeep
Ram et al. 2010, Tsuchiya et al. 2019). /X7 7 U 7 {34
M7 NUONERET D AR ORI
T, WAL SIRAT D AR B AR L TA
PEZAT O 72, BP BIRBII K & R2EMA® 2~ &
TRRIND. RUFE CITEEEW AL G A 2 32
L, MBIROWEIN % RiES 5 L CTHEE/R BP O
ZEHEEMNEZHONITHZ LA HNE L.

2. MHEARE

RS X EE R E WK B R A YL L, BRI
JEE W (T4 2 17 4 HR), Al deis (5
A 15 3D, A (T4 12 4 HuR)

OF 11 HSI2BW T, 20184E3 A, 54, 7H, 11
Az 4 \FEHE L7=(X 1). £88KI1Z0, 20, 40 mEE T
ATV, TKERDI BRI EE A D BRI ITHEE £ 1 m 2>
DEK LTz, KR, BfFME#R, Z7un”7 va, &
FREAREIRSE, RBEEZNE L. BP ITHKE
BT[N 2-T A X T T 7 ¥ 2 (N-dA) & T 7K
BHZESIN L, BAT T, BUG/KIE CHEE%, A1, DNA
fhH, DNA BEBNAKGIREZAT, WK a~ N7 F
T EIHEE VT BN-dA BV AR &
9% Z 12 LV JIE L7z (Tsuchiya et al. 2015).
BA— A TO BP 3R FE R% 11.8 feC cell,

1=}

I==R

iE
f SR

EEMEWHEDIRDWEIREDTZD,

FIFnFs,

029

KHEEH, MAIL, REMSE FERITT)

I5N-dA % 1mol BtV A A 7ZBE O Mg %L % 1.83 x
10" cells mol™! (Tsuchiya et al. 2019) & L CREH - 7=.

3. BMRLER

3HOHE BT A ORE BP I LMl &
TS5 ERERWVEZ R L. B Ma7 1 0%k
JEAKIRITAM S & BB T 1~15CIE EEho T, &£
J& BP 137K & IEOFABI &7~ L, 4Z81% BP OfilfRE
ELTKIBNEETHD Z LRI,

5 H oG BP 1IH R, o7 1 Tk
FUFMI(15C, 12BC, 12C) THEi < 72 A M H S 7.
F2E BP I3KIR & OBRITRD LT, Vs n
074 azl OB R NI LD, HIFR
FRIDIKIRD O R BESCH M 72 Ll 7 M LTz
BRI,

7AW D L, FEBPIXE WAL, RO T
A > OHF(17B, 15B) TENZH 3.8, 1.9 pgC L' d!
EBHFEITAR L 22 o 7= (L D HiS 1T 10.0£3.2 peC L
dh). £EBPIX, UV EEOHBENRRON, FIZE
25 OFREENITVIE EEWVEEZ /R L2 D,
Wb ORBIHAMNBEFRED BP 23 2 Tz
ZEMRBEENTL. £, RERRECKADBP b EEE
W2, MO 17B, 15B IIKENREWIC LD 5%
Fi152,32mgCm?2d! &, RO 92426 mgC m™
d! & LR o 7o, BERITIN IR O KA BP
PN ER(17B, 15B)Y D 22 5 L, fhdZFEHiD
0.59 (FK) ~ 1.0 (B)fF & e TE <, KR BP IZh
OOINFEMDOEFEENRKENZ ENRHALNE 20T,

WEE  AWPITIEER
FEARBRENIER G
HeHER (5-1607)D
Bl % %2 ) C i
-,

X 1 FEEHLH O
A




2A-19

KKFEHIZERT HHEDRMUERN/Z — > DR

*[il 5 ACHl (PEXRAT - B 7 w2 R) - BRAKKT: (UK - AEREDT)

1. [FLE®HIC

WA OKFIZIZ I mL 720 10°7T 107 KOl B
DAERL, ABRKOWENEREOEELZH > T\ D,
POKBRBEIT I W TIE A S A 08 3 2 48 5 A 5%
HOFENRHL MR- TEY, RARBIZBW T,
Actinobacteria, Proteobacteria, Bacteroidetes [, /K )&
Tl Chloroflexi, Planctomycetes, Thaumarchaeota P4
BT 2 MEME LT D,

AWFFEO B, 26 OF SRIE RO O
RMNEREEZI ST D2 L ThH D, HAKMED
FESOEL O S A SO U 72 HUBRAY 72 RN 2k
PR B DO L& [FERIC, BEIRAICIGE L TAERT
2 A B R AT S W] CRBEN OBIRH 72 22 R )MF
TET DR B D, Lo L, MR AT 12
BWTHET & 22> T % 16S rRNA 51 Ol
SEANDT 7Y 3 AEHTTIE, RN A B
HMICT HBIEICE S\, & 2 TR TIL,
a7 ) —Ry—4 % — (PacBioRSI) %MWz
T A UETIC L o T, BHEAGICART &S
AR SR AL D BN AR D HIBR ) S & — o % mi i
B DOEAN—T > M FIETHA LT,

2. MMEAE

EWNMIca —a vy "7 VT 2D 2% A7z 11
D RIKGERAM (B RAKEE 727370 m) 1T TRl A
AT o T, WL ORERRIZIEWNT, RAEB LD
KB ORE 1 KET O BEAK L, 0.22 em FLEE
T4 NF— EIHE LTZME Y 7 v 5 DNA &
i Ue, ORAEPEDS & < R O R~ — T
— &L 725 T2 16SIRNA Bin T OEE L | ML
T & W ZERITE T internal transcribed spacer (ITS) &
o RR A, A 27235 77 A ~—Z& AN T
multiplexed-PCR (Z & > T#1liE L . PacBio RSII 5 /1
EAWTY—r AL, U— FE#RIT, BRICL
7= DNA ﬁj\%%ﬁg ) Z@ L%ﬁ@: & Tﬁ%gﬂé _l%_upug
7 Circular consensus sequence (CCS) & L Cf47-,
57z CCS iX DADA2 v. 1.12 $ L (N vsearch v. 2.8.0
ZRWTHENT L. 97%DESIHEMEEZ /T 527 7 A

030

Mg (FEERAT) sEsc N (EERBE)
KRINAGES (R - B — (UK - AEREHT)

& — T 5 operational taxonomic unit (OTU)35 LY
100%#H[r] 72 B 1] & HiAZ & L 7= amplicon sequence
variant (ASV) & L CHHEL L 7=, HEARMIIZI, (i)16S
rRNA &/ 745 ® OTU (16S-0OTU). (ii)16S rRNA
4RO ASV (16S-ASV), (iii) 16S rRNA + ITS D& F
D ASV (full-ASV) D 3 B2 53 1 TR#fr L7z, OTU
F LTV ASV 1 E SILVA SSU Ref NR v. 132 35 L UK
FEEE DT —Z X=X % W T RBAIT S LT,
3. BRLER

Gt 24 Y27 X0 PR 1,951bp @ 159,262 KD
CCS %#15%7-. quality filter Z /3 & L 7= 44,158 A&
(22.7%) % Z3 T AV T 155 0 16S-0TU, 439 O
16S-ASV. 740 @ full-ASV ##7-, WIhoH o7
/Lty acl, aclV, LD12, CL500-11 & W\ 7= EEEN DK
PEAMEE RACHME 5 L. 1ERIE THE S L2850
AR 2 SO L TN e, RECHEE 72 10 O
FRMICIER T 5 L, 37X TD 16S-0TU 038
(10734 ) D 16S-ASV % & A TH Y | & 512 16S-ASV
D% < DEE (K 38 18) D full-ASV % & A Tz,
BElZ, acl-B1 % TiX 1 0TU 12 K 101 full-ASV
NEENTWE, TRHORENS, AFEIZL-
THERIE DIRAGEE T H T E RSB OBAR
MZEEEZB L NCTE 5 2 EBNREhz,
BEERFICE R L. RN ERIE O HIBRE) S & —
ESH LIAER, 1EE A EDOREICE O TREER
(AAREBRIN) O DO T 22 BRI 22 58 L
S, —HEBO R (acl-Bl 72 L) TlxdbifEE & AM D
W CHREROZERN RSN, —J7, HERIEEN
7o C BRI Rl — O RAFNE R A WL S v 7
FHHER(CL500-11 72 &), M DOIEEE L v & RESM
LEORBEEK & B 5580 < 7 o2 R/t
HAFE L= (LD12, aclV-A2 72 ), F =PRI
ThHHHM, EERITIIM oM L 272 5 R ENEM
DHBL LT WHAIR H o7z, THDHDORENS,
W OBAEMENIT BT B —E O BRI  77
TET 20D, EDRFNEERMEDRE A J1 = X L
IR RACCERBEIC L W B2 D 2 LRI E T,
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28HEB 9/28 (X) 9:00~11:45 :2RE:&® / Organized sessions
2B-O * : BEEXR

Fis | B=15 (BARFEREE 201 ERE)
¥ i RERE T2 KBS T IMSEMED S h & REENRE]
avE—F—: EHER (RERFRGHER) - FRE— (ELREHER)
9:00 | 2B-01 ZENDKRIZE T SMEE Cs B EBEDORARFAMEMERE
] BEF - KK - AFRBF EHX - 75D
9:15 | 2B-02  FIRJIEFAIKIZE 1T 2K EE O LAIRE DR RSIZE
*REHM - Foet (ERX-ER+t) - Bl - HRARE FEEKH)
9:30 | 2B-03 EHEXIZHITAMAIIKFOFFLE Vs REOMKER
HERB - BEHBERTF-MAZ (BRV-B88) -BXE@EX-B) - 80X
H-HEZ (BER-RAtY) ERTT (EUHEE - REW - RE®E (F
feut-E) -ExlEe (RegX-%8) PAEER (RFHOHE- B8 - FHHE
(BHE - PEE) - EREMOLX-R) - BEHB— GEX-£HIRE)
9:45 | 2B-04 REREEYDAENIZETS ¥Cs, HRU'“l REOEL
HEAER] - RAJIER - KERZ - RAFH - AE— GRIERFEEIMN
HZRFT) - At (8RX-IRBAW)
10:00 | 2B-05 MEEE—REFAREBEREHRICHET HMEMER OV FVLICK HREKIRE
e JOELEVN
KIEE— GEEK - I) - @HEXEF - PERE REK - LEKE) - 5
KRR - migfe— (ZFE) - S#)EE) - BEEX GhETK - #E<E
&) - B3 (EIRHD)
10:15 | 2B-06 REZEH+E - BEAJIFRE TOX T RBSHERIED TR HZEE
sEAMt (RRX-REtW) - BREZN (£RKKR - B - wxhEth -
REHt (FRX-&®EBE+)
10:30 |2B-07* GAIIERIEIZE TS *'Cs DKERBEADFZEFTE
HERA - IR BEX - EBIO
10:45 | 2B-08 BEF—RESFHICKYBRINEKEEMICETIBHELIVLRED
%
*EHEMX - FERX (FHREEHER
11:00 | 2B-09 BBRBRFREKBICEIT 5T HYFOMEE Cs REICDNT
KDL - SARRE - HE - ATER (BEEKE) - AER— (BX-I) -
HEE (SE0XK-EBI) - HFREG— (ERV) - EREEZ (HBKX - AX -
FBEEF @#HX-I) - REH#HE (8RX)
11:15 | 2B-10  BKAICKDWMHAREE LV LAREORELI
*BHERE (EFHEE) - REBRMX (RIPX) - BLEF (EFHES) - &
REERF EEEX - RIRER - NBEX (EVHEE)
11:30 | 2B-11 i - iBIRICH 1T DIRBEBEEDENRE
+FFEAF— (EIRDD - B (BEKR) - #MFEth HAKE) - T8F
#F (®HX)

032



2BB 9/28 (L) 14:30~16:30 :RREZ#’E / Organized sessions 2B-O x : BEEXER
Bt |B=Z (BATERE 201 ERE)
R REEE T-1 NEROEYMESHE L HKEE)]
aVE—F—:  BEE— (EMREMEHR)
14:30 | 2B-12 E#E4RIZEITHMEREE L KXUIREN oA D MEANDHRKEZE
*HEE— (ENIREBEMER) - FTEESFF (EHKRE) - @EEX CGidt
F AR AT) - BRIERESE ((BR) FFa AR —Fr¥R))
14:45 | 2B-13* EH~ rROEERHERETSIRIILEERE—IRITIIEKELELTOL
RFOEEM—
MEXE - 5RE (RREIX)
15:00 | 2B-14 E#ErROMEICHSITIEEYEERLEEKNEINIZEZ HEE
*FTEAAT - BBIBE— - EXE (RFBKRFE) - HFEE— (ERHD)
15:15 | 2B-15 E#H~sROEYM TS0 FUHEBRKEZEIZDNT
*INE (FriEmIEREHE S IL—T)
15:30 | 2B-16 E#EsROMEFLEBMITHKIIEDLSICEET HM
*fREREX CaldLEMBHMERN) - K#TEK (GhATH)
15:45 | 2B-17 E# 4 RENOKEEMO» T L REER
SKIREX (RIREEX - ABEZE) - BREX CAdLRMB8MERT) - B
[RESE (FXaAF3)—Frox)L ) - HFRE— (EIRH)
16:00 | 2B-18 E#H~EOMEOKE~ FO—VEEN S RKMROEHZFRI1RIET 5~
*BRREE ((BR) FFRaAB)—FroRI) - INEFKXK ((BR) 74T
) - ABRRE (BFKRF) - KIREX (RREEX - ARBEZE) - BRE
X CadbRi#BmEm) - FIRE— (EREMTA)
16:15 | 2B-19 SUEZEHOREKEERZEICHT IEEFHATREDERLESERDEE
IRAFTE (TREEKXR, #HERIX)

2HE 9/28 (£) 16:45~18:00 :ERE:E;®E / Organized sessions 2B-O * : EEXR
Bt |B=iZ (BATEARE 201 EXRE)
BFfE REEGEE T3 MREKZNALEFEZ - -EDDEAY (3))
JVE—F—: KE@X (KRREXF), $HEME (LEEXF)
16:45 | 2B-20% HBEROAL7IZHITEAIAFHEEDXRER DR GIS ALV -
r77a—F
CHAEANBREEIX-B) - KARXIEEX 5 -BAZTEEX-K)
17:00 | 2B-21 FHMEKEBERNTOERKEZSHDODERIZDNT
CEREECEREZEH (EX-J— LR - K H TS ILARME - -
BEFFE{E-hILEE (KR 2)
17:15 | 2B-22 BAREEHZRIRELIEEEMSHAIII~NDERRH
*LER AR - R FEMH (LK) I OEX (BIRM) - FEHEEEBIRD)
17:30 | 2B-23 FREOEMEEZZZHBHOERE]: KGR
“ISRE-ET K- KBEXE - ABR(EEREIKXR) - EAELR(TERETL
R)-KAERX(FEX) -BEZEIT (LX)
17:45 | 2B-24 FHIBODHENYHAEDSEDEE
REEX-BSRE(BIXR-B)-EHERBOLX) -BEZ1TULX)

033



2B-01

ZBEKRIZE T HHETECs &

BEDORABFAEMERE
MEE T . REE KR AR BT @R - R

1. [ZCHIZ

2011 -3 H 11 B, Wi ZERE T HEC
Ko TRALEZEKICLY, BESE R /13EH
(IF) ClEeEREZER L, BT FEEamE+s 2 en
RAREIC Ao o7z, ZHUC K VLR Z R Z L, K
FHEME BN REAPICHE SN, 2D O
B IE 1F 7> 5 250km (X EBENL - AR I bRk L7
Vo ZEE)INTILBLR O EL2 D HAE, PWHEET
HURUHR 2 BV i 5 225 138km OF]JI[Th D, &
HRPE 2 D)1 T, AL U &9 B AESem O
WO T WS T BERKEERNLH L, F2,
IR S BAKEE LTRIASNTEREY ., BHEDL
HITERDKIEARDEK) 20 N—t v FEHET 5 A X
DAEIEIZE S TEERWITSH D, RIFFETIELE
JIUDFNIAFICEEND ¥Cs BEE ST DHZ &
TR BRI COXBMA 21T Z 2 E T
%o Fiz, WIIKFOMETLESH 21TV, T DR
A 1980 FROEAKR S OMEITLFE ST, @5 I
LD T KON U ARNARE SAE R & g - i
5,
2. MHEEARE

Bk BROKHLEIT BRI AR D 11 #1582 Ko
EIEBFEJINC L ST o E L, 13 #ii & L,
PRAKIF EFE & T T 2 BRNCO T TIT - 72, B G,
HERE, PIRTEBUKIED 3 2pmide Sdisitism s L1
Al L CHEEREIORKEIT 512, BAKITEEIR
TN B HNTITO, RIEOFKZ R VIHIZE
B U7z, RIFRHCEKBEOZERBREGHEE L, fidkL
T2 BRAKTIZ, HHETYCsE=41Y v 7 20L,
b A 1L £2K Uiz, E£7-. 2 [A B LA 20LT2
AROK L, BBR - DOHF5EMRF LT,

B Cs ER : Al LTV v 75 Vg
T =T A(AMP)IEILEE A T, fiFER T pH1~
1.6 ([ZFHFE L7 20L oKzt bt v 7 A&k
LTz 2%, AMP 21z, ittt o o s
Wik ST, Ak, AT EEB L, ERLIC
ANBIEREE Uie, BIE T SRR KRR 1 )4
AT DL 7 )V~ = w7 SRR 2R (R AR
20.29%)C 3 AIE AT o =, S W6t Gk Fd 1% 137Cs
DH <o L¥—: 661lkeV IZ1ER L7,
WETRER : " KFES B2 5E T OWF
Ze R A4 2 O 72 o O G AT TR T

034

FEER LT, )7k 500ml % 0.45Tm O 7 1 /L4
—TAhHLI-th, BAERE L, kA e e L
72, BBHIA lom A OEME DR VR ZEE AL
Too BT BMTEAS L, EREEE(KUR Pn-2)
T 1REEERS Lo, BRA LM% I AL s
KURKEY hTRT U DY T F = Vxfhx
R 7L~ = 0 LSRR R T 3600 FPIETHIE
ZATolz, S HIT, FHENT R F A FEaT
AL, 2 ML EfR%ICEHEMEEE T LT
x UV X X B L~ = L EE R SR T
20000 7~ 50000 FHHIE 21T - 7=, fEHTICIE
SEIKO EG&G DT Y 7 h| Hr~AZIF
DHEHEIHTE — R &2 L7,
U, Th L 2 DRINEDER : BEFATHIE S RA A4
VAR, 7 o bt~ U w A3RIEIC X D UL Th
M OZDORMAEEZRERFL, « A7 br X M) —T
EREIT-TZ, T—% 1% 2007 FEFHERE R TH D,
3. R -ER
201845 A 6 A 13 S D5 5 6 HiA T
8ICs g L7, = o 187Cs BETOA+
il 4 1.87 N 0.42 mBa/kg, @/<#5#%: 0.967 N 0.21m
Bg/kg. @R #&: 2.65 N 0.23 mBg/kg. ® H B#&:
2.86 N 0.25. ®IEHE: 0.99 N 0.32mBa/kg. Q2 HE:
1.08 N 0.27 mBg/kg TH 7=, ZOFERMNE, it
ORI BOKHE & i & AT 5 H G, N0
P2 E Bl R L LT,
LT Tk 11 oA ERT H Z N
TE e, SENEIA VU A EERETH I LI TE R0
ST, BERY T MIETOESBIRME TER
LHIENWTET,
4. BEXH
(1) STE BB T K D HURCER K O 2 )1 B2 oD fifi 22 1
=4 T ORERFIZONT TR EE
(2 A FiE, P WHEE ZE)IIKRICBT 58K
RILHE DR A AL FEEREE (b5 & T .
9 5. 1987 %, p.1678-1684 (1987)



2B-02

Rk .

1. [FCHIZ
2011 3 A 11 HORHARREKIC L > THAEL
TR BENRESE R IREIERICL Y, K&
DHBRMEWE R KA ST, 4 AFIHET
I &7z Cs-134 L Cs-137 DR EIZTNZEh
B%qk%ﬁéhf%@ —HER IR~ & A L
ZEFEIRR SR O, 25 EEM oK EE M O i BE5 Y
k&ﬁé%&%%k@ofmtoit\@m_m%
U7 U PR AR I, BRRR - BE B L 0 )1 %08 CC
WLE~ERBATT 2720, W)INZI T 2 U RO
%ﬁ%@%ﬁ%’%ﬁ#é EEL iR Es KO
B FEIRE~ D AERBR BRI LEARFI R Th D,
AMFFETIX, FRIAIZ O > D Ao
DN S =TS R By & i B FAR )1 B3R
WCHEH L, BEFEREENEAE L TH DL ORRHRHE
(R DK OB YEE & R OB i 7]
TEIRERBE DA 3BT 2 B 0 L Oy %
B2 i3 5 B TR 2 D 72,

B 1 FAREGS F 0T 23] 1K Al S

2. BHHERE

FIARJIFA K 1% 2012-2013 4F % Tl H . 2014-
2015 E1% 2-3 » A 412, 2016 41T 3 » A ICEH L
tommzmsﬁiﬁﬁfk%ﬁ%®%ﬁ%£mb

7o S OTM)IAKIE, gm0 & Az L0 ot
M T AERLTRE &ﬁ?%uﬁ%b\%%%i)
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Cs) &, HERASBICETLIZZ &R o0t
o TWD, TOREL LT, RIFKET 2011 4
8 HIZHH S 472 U 71 Hypomesus nipponensis 7)>
O, YO ERFIM (500 Bo/kg-wet) &z 5
640 Bo/kg-wet O il Cs 23 &, — WA B
WL otz BETIE. VXXMM Cs R
XL ERNZ B D HHEE (100 Bo/kg-wet) % T
MloTWhHew, HATEMEITEREA TS, L
2AL7eAs 6. 2012 4F 10 AEDND U X O
Cs WREZIZIME7RBAE R 2R 722 < 72 D [1). 154
OEBIEILT 2 ERBEIN TS, A%
FCIX., FDNPP FHign 5 8 4R L 72 RIR KR I
B2 U DY X OMSE Cs OER &R E#
T 5,

2. BMHEFE

FDNPP 7> 5 EAREREECH 190 km Bl TR
WORBIE, BER R O AR L LTE IS AL L, 1K
A 1,345 m, e KRR 17 m, 17K i fE 0.83 km?
CJE BH 2 Ah i L2 B S A 72 BASE M o 5ROk O R
Thd, RiBIZ, FEESICLY 2 B (F,

BRERUKBIZE TS50 DY XOMEE CsIRE (SO T

(FERR AR |
AEk— GRR - 1) . B &Rk - B |
CEEARAEEE (BUECK - N30

M EEF @A - T) | REMH (@RX - BRA®)

A) ORJEHE 2 [l B, ) OEERMEA L.

KTk B,
U AR LWL, BT O WEREE 5
H0Z, BiEEZ T2, UAY XL, 7—F

Tatyvh—FHWTHEI L, E& L, WK,

VeV T7TUBT o E=0U LML Cs 2K 53k
RiEE Wi, aidlE% ., Fv~ =0 AR
HERIZE D ~wfAR7 v A b —I2 LYk
5P Cs 2B DIE 24T - 7.

042

3. BRLEEER

U 91 %X O Cs IR EE TS % 150—550 H
F TR LA, 2 LIRR I isil [/ 2 7~
L. Fiik 1600 HLUBEIZ FIFIEE D 22 LTz,
Fro, WKIZOWTHREROFER & o7, BREE
HZH T 2 BUE Cs DBGRIBRRIT 1 sy £7213 2
By (RES RSy & BVERSY) OFREkBEEE
FTOTEREDLZ ENMOLNTEY[2,3]. FRIEAEIC
B2 T WX LKL 2 o oEEEET v
DA TE S[1], ZDOfRE%. FDNPP HFift#% ) 8
ERPOE LRI RIBICB W T, U X Okt
P Cs DIHEIC R HET DT TIFE A ETE L
TV oTe, ZDTD, HSHE Cs 1ZU AHF &
BREE (WK ORI CENEEME L2 1FEALE
SWIET DG TORPD LT D ATREME DS RIR
ENTz, T T AV IRTIIREBHTEEOMR
AT T, R4S R ] 0D A N AYE D Jil
S Cs VYT TR STy, SRR IR
M OREWIIE TIE. BRI RAHER ST
Do BRI OFEPERRIT, 23F LRV &
D PR EERNX D Y RSB B I E Cs
DERE EHFEICEE LT D Al etE N m < . i
PE Cs VD ENRHUL L TV HEER D 1572 &
B2, ZOXDIT, REKBIZHBT Dl
PE Cs VYL DRI RIZIRE STV W=D il
B OGN MIETH D,

&5
[1] Suzuki K. et al., (2018) Sci. Total Environ. 622,
1153-1164.
[2] Jonsson B. et al., (1999) Nature. 400, 417.
[3] Smith J.T. et al., (2000) Nature. 405, 141.
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201143 H O W LB 1@ B — 1 /138 BT D F
Bz X0, BEHEmE S KK &, EICH
LB RIC IR L7, BRI EE T L7 i B 1
REfH Ok & & HITHIIPMBEICIRA L, & 224
BT 2EWCBmVIAENTWD, ottty
2 (Cs-137) I X BIBYITIRAIT, FH D 8 FLL
AR U 7o BLAE C b — 0 00 HiUIEE T A ) R S0 A
HHE R ST\ D, 207w, MM EEMEE
THEMCE DN ITEROBELED —D
Lo TWD, BOKELZLOTZDIZIT Cs-137
W R D WNKEBBEDOIH AR EZ Y, 4% % TR
HZENHEETH D,

T X TEEROHEE BT Cs-137 12 X DK
FDOBYLRINZONTE=HZ ) U T EfT-> TN D,
KRFEFR Tl D Cs-137 BEBLARET 5 &
BT, BER TR SN ORFEL & Ok,
Z L TAEBOTHICOWTHET S,

2. MHEARE
THERALVEE A& 5 2 FIEE ¢ 2015 4 9 A 7
Dk L TR ZBRIE L, AR TH DA %1
DEALBEIY 53T 1o, BEEN S BN TH N Z
1Bt Lo obrict L=, (B L, /Nl DTy I,
AEoa, VFITXRIZONTIIEY ST 2T, [
FICERH U728 5IC 2 138 L7z, o7tk
RS U, R4, Ge YR 25T Cs-137
DFEREZTE Uz, WIEEIE T~ T IE L,
BRIHHORE L Lz, MEROT—21%, BEAD
IToTND “HHARKEK ORI B i
WEMEOREET =% ) » 7#&” O 2011 EnD
2018 DA A F\ M =,

3. BRLER

FHAHIRT, &b AV Cs-137 #EE X 2015 4E 9 H I
B LIz AV F RSN, ZTOREIL 138
Ba/kg-’ETH Y, RMOEEEEZE X Tz, HiE
BEELOX, REHMZELC CZORABIOHRT

043

ol

Cs-137 WEORFELEIMFEIZ IV KD 3 2D 3
H— NI TEDLZ Engmotz 1) FHEML
VIR Lisei T 5, 2) ARG S LIES <
BAMER R R T2, EEO 15 FETIFEALEE
b7z L, 3) FAEBRLACIBRIZE A EZ L, 1)
DR =T af E=a40n, 2) OF—|C
T AV I~ XL TFEN, £LT3) O/RF—
ANNXA AT TF R, AT, TH—F), ZE
oo, YFT7E, EYVIANRSEINT, IO
Rinb, ag b=d1 %k, BUROBEL LN
MEFFS LD EHERI S D, FIIEVE O TR A RE [ 1A 22
HEUBEHEWNCLPPbLT, £ 0MMET
C-137 RIEDORDIEE N /NS o T=DiX, WAT D
Cs-137 L i 5 Cs-137 NRIFEE TH 5 & [,
T LD Cs-137 DLV AR & P AS Iz Lo
DHDHINL EZZ LN,

Z DRRIRRAR AL ENBIRR A T D0 & iR+

BI-0I, BREADHE LT D8RO I
THiE SN - 7 F )& D Cs-137 AL & ik LT,
FEEIMIZ BT 5K 0 Cs-137 #R 1% 2018 4F 10

A 17 HEIE 6.9 mBg/L T, FISEH (2018 4F 11 H 13
HIRLE 24 mBg/L) DIFIE 3G TH o712, HBEIW
D7 F @O Cs-137 J# 1L, 2011 4F 3 A 15 H Z L #L
& LT500 HAND 1300 B H F Tl e »
FTE 28, 1500 H HLARREIEIZ & A S50 B
ieinof- (1548 HE S 2773 HH £ TORGE H
Hizxd 5 Cs-137 I FE OFRBI O %:0.0009), = D
WM D Cs-137 IE D V1% 18 Ba/kg-A= Th o 7,

F I O K ZEIZA 50 m T, K9 1.7 m OEIEH
LR U TR, WRIFE S 1850 H LRy, T
O REBEOENDD DI H b 5T, WHEIC
BWTH 7T EO Cs-137 LB D 1.5 4L RiT
DlzoTIFEAEZLL TV RWT LR TE

. B LML E=2 Y VT EITD, SHBOR
BEEC TR O T2 DR AT 5 2 LITHEET

HD,
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1. IC®IZ

R R, AN 02 gL E T D
TRIRIBIRTH D, £ 8, 000 FERi1H> HIF]) 1| O HERE
WO TR TR DY RARHERE L CURR DI
DR ST WD, BWAIXmAE 1. 6km®, K
KR 9. 5m, ZKZFE 5. 19x10°m®, FE/K HiAE
13. 1km?®, FEZWEM 107 B, AKACZEH 3m 0 A
WE<TH 5,

T IR - BRI IR - BB IRIC 7203 5 REIE T
AR OWIE « WJFEA~O HEE Cs 159 D FERE % i
3 272912, BREMER L ORIk 70 i
T AT -T2, R - B RO KE
(ZEHE U2 i Cs OB INZEAL OfRMT 24T
VN, RIS~ DI Cs WA = X LA S
MWICTHZEEBRE LT, Z ORI E IR
5 SRR S A TR S B OV DU YR 2 AR B A0 A
A (2017~2019 ) O—f & LTHEM L7,

2. FREH L G

BT IR CIL 2013 429 A 3 H., 2015
8 H 20 H, 201649 A 28 HIZFENE L7,

O CIEE 7 REZIEmE L7-, EJEz B
6em OENAXOENX =27V 77 —Z2HO TR
ELO a7 Z2 BRI L. ERNCEIY 431 U-8 s
IZREOTC, AHEE, wEEZHER, T Lrv=
¥ LRHER T B0s & BT0s 20T LTz, W
B P'Cs OE—I BNy 7 7T u L KLk
WCXBIITE D £ T2 lERE (&KX 50,000
) 2B LTz, WIEEERIR D B R D7 ¥Cs
(661.6 keV) O E H, EHE S 4)
Fe. BUBHZ X 2 7 2 = BRI M OV HER R A
~OREMIEZE LT, MEREHTZ D ORGHEE
R AT, O£ dem & & 20cm D H T R E HIK
R OmIZfRE LT LD &I EY 2 B L
QCTHEL T, R T T v 7 A% R, U-8%K
FRICFED T, F~=0 AfHERT ¥Cs & ¥iCs
AT Lz,

BT, A= 7 NVAKER WIW4E) ZHWTC
RS AKEZRE L, KEZ (0, 2, 4, 6, 7.5
m) KLz, W77 7 b ATy I—Iuik
TEEL, BT 707 h iy al—hi~

044

TRART GHRFE)

U CTHEHELTHREELEZ, Z7ru 7 (b-alikk
CIETHNT Uiz, BKBIZ GF/F BT AT 4 V4
—TAm L7-#uKiTme L TR B IR - TRER
RgLHEIITICHE LT, KEOEAEHYITT v 7
VU N=UTHRIE LT, KA AL AL
~ U UREE LTz,

BB - JEUCIE 2017 4E 10 IR JEE ofL B
ZFEhE L7=, EAE 6ecm £ X 30em DR Y A —R xR
A MUaT7H T T—EANTAREILOaT %
BRI, BRI 3 U-8 FaslZihi o T, 4
s, mEEHE®, S~y =U LRHEET
PiCs & WICs ZWRIKE & Rk Lz, EH
R-HATREREBOEY — N 7T —T1
mEE 27 2R L TT 7 T oW B b A4
B L7z, £72%Cs DT &EIT o7,

3. BMRRUZEE

B DOFEEHND 8cm DIES £ THEEE —FFE
Hig kDT T A 137 OFREN KR SN
72, 2013 4E(2i3 ¥ 7,280 Bg/mz2, 2015 4EIC1Z
¥) 9,543 Bg/m2, 2016 4F|Z 11 ) 5,435
Bag/m2 ThH o7z, 2015 FIZIT EH L7 L HI2d
B2 B8, LB TIEA < HEEOTRBEE AT O
EEN R E W2 OWIE D ZE MM 22 R — % R
Ho LRS-, 2013 5 2016 FIZEREL
SNTZEE DO TORGMEE S T LA X
v MU =X 7,722 Bg/m2 L7257z,

EHEf - FEARTIRRREREORE 27 25
e U Tl b, 187Cs Ot &4T -7, HH
o a7 Tk, #ENS 15cm FLE OSATIC
R DN BN R BT, 18RI il sk
D B1Cs |, FHATHLY 5,919Bg/m2,  FHAR
8,594Bg/m2 ¢ L HA TIFiIk b OF A &
LEMLT-wiEMER S5, T72b5, 2011 4F 3
A OWHIINZ 7 HAROHE - HEEFZENIC
L0 FIED B O LI E I TW TR TE Cs 73
FHRE) L IR B ST v 7S,
IR O Cs SRR E R L VL
b D EBZ Bz, B FROBKO
HAA L D ok REEb S EHATITEREO
HOHPE Cs DA Ry N Y —3hn L7,
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1. IZC®IC

FE W 2 SR, AN H I 00 22 25 HUBI (7 1
L. BARKKORBROWEBETH D, 8,000 4
AT DI OHERER) O 12 I X a3 r o s A
B L. 7o) RAEHERE U CUR AR HL DI
DR S TND, BEOHIZIE, £ 1, 800
DULIE & BRI D MABAE L AR 2R K EREE DS 72
b b,

I FE CRIEEB OIJFE~D BT OV T
FLH e S LTV, 2 TREE
B O A~D FREZ PR S = UK TG & i1
W R RICBIT 2 oK OBl 21T -
7oo T OBEITE UK BEER S FTRA (2017
~2019 4F) & L CEM L7z,

2. FREHE Ak

WZe BB T — 2 S b/ - 1R I 0
SR R MO 2 ERL L 7o, HIEE T LV OREE DT
W, KUK & BT D E KA, TR AR HL 0D HE
TARALDZEB 2] 5T LTz,

UOKIX, FEUOKIX O EER O 40 4 2 1%
O AR RER O PRER BRI E . KR « KN
BT o T2, S 62, R ERJINZ DU
TARNDHERERE 21TV, PRI & T HKAL -
U PR LI N RAL, AE AR 2R b T TSRO 0D 22 3 )
HEEK - AT T VOB EZRAS T, HIEEDK
NAT I DRI IR D T2 RN v —i2 X 0 M
L. {117 9 pr CHEIAE KA o Y — & 8 E
LKA o0 s8fge il 2 320 L 7

UAV (77> hA4%) ZIEHLT2019 48
H AR 8 2 IR Atk T EERY 150m 7 & 4K ]
B aRE Uiz, F72@E 50m)s b OFEHIZR mifg
7> B HLRE O K AERE) D 53 AT S O FERR 70 fEHR A3 7]
BEIZ 7227,

FHEA - FHATITREREOE— T
T—TCEE a7 28I L T 7 7 mEY bt
%Eﬁbtoiﬁm%@Aﬁ%ﬁoto

. RRROEZE

LE&@%FW%%m&V@%ﬁ ZHERERL Sy
DENEBRR S, WEOUKIBIEIH S M
rolz, fEERFEFRERkO s 1%, FHART

045

¥ 5,919Bq/m?,  EHAX 8, 594Bg/m* T EHT
VIR NS OFMAIC LN &2 B
to
FHOKRALIXFE BRI E5H LT, BRRAKAIE
JIEJICIE 2. 3m, & RUEJIT 2m, T2 K1
T2.3m, = v EJIITL 5n, HERWMET 1. 3n,
HHRIT LoAm & 72 o 70, RJF O KA2-5 AL D &
O TIXEE R KA EFIX 0. 2m TH o723, 4
HEATO0. Tm, WFFERARE T 1. 6m DR AKAL
EADBHY, AFOEETICHEL L DK TED
hk%ﬁ%%oto%%®ﬂﬁﬁ%wﬁﬂﬁi
UHFZE RARE T b Bl DKM EF RN BT,
2018 4= 3 H EAJIZIX KA1-08 Dl Tl —HFY
PRIKNL B3V | RIFKLHTKDOIRADLZ
< BB, 2019 4E 4 HRIZIE, VAV IC K 51
RS AR L7, KAL-04 TIEP o Epic By il
ENR LI, MEEFIC X > TTH T RDOFRADI K
XNLOBRHDHEEZZ LN, 2019F5 HIZ
AEUOK AL, ERAROMIEIZEO X 5 7
TRANAEZZT, M O PEE -1~ O3 23
Ble2 S lo, BOKETRIZSRO)I EJNOF)IK
MR E B K Z BRI L, £FHIJF-> T LISST-100
IZ R DRIE DT ZAT T2, TORER, HKk%IZ
V3w DIEFIT/ N S 72k DRI IR & @i 3
LI TARR S d, MPEOIKEE 1m K0 RO L
ZLIES -T2, TRROBEKBIBREIZH -7
PO 7y C Otk o T LE E
ﬁﬁ%%ﬁﬁbt&%z%htohn;@&wm
FECTITHOKBICE D ITELS Ipo 722 &b,
FHEDVER DHEREY > & O Y B4 @ﬂmﬂ
NELTHESNTZ, ZO®YIT201147 HIZ
i Z o 7o B o TR AT 2 o 7 D3R LAY 722
JEOEOOE Y EHELL LT, Al BRI
UAV IZ K D228 K » TREM7Z2 M » O34 3B &
Mo T Z EBHIE, HE, BOKOMEAED
BRE D ICITEETH L Z LB LN
o Ok, TOWY DILFHIA =X L HE
EDRRIZOWTIEIT Z D TP TETH
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1. [FLE®HIC
T JFAE RE R I K OBLR D B K O A HiFE

SNDEERIT, HTKIC KD HE SN D IERERT,

W O AOPEE O R O 3 DIZ KB S 41TV
% (Mitsch and Gosselink, 2015), 4725, i
JFREA~MEE SN D 2 3 T R T K E D
STRFICE s TG EN D b O LHfR S LT &
7o LU, BoKSIC L0 B EA~LEARAG S
DB T BT b S D, kL
TR R IAICHERT L. BRI 22~
AW B R 52 D T2 O\ THEAE Y A~ D RN
BaIhbd, £ TR TIE R FIZHER LT
AR L 2 R TIVEEORHE 21T - 72, AFFRI
A RBHERAFITRED R E L TThhi,
2. MEEAZE

FEWE 2 IR T ARSI U CTIRIE D & i o
AT TR L7y LT 87 Fak
E L, & M CYE IR UK (BEEE 5em) & g Bk (0-5em,
5-10cm, —#k25cm £ T) O, #MEONE, #H
TAMEOWE, G5 A RE 1T -7-, £/,
THAARZ 7 bOEEHT IO EF TR
%, AFECRAKZER L7, sKEEIZ T 045,
moD7 4 VE—TABLTRLRY, 14 7a~
NT T 4= TCEEA A PEE (Cl, NOg, SO,
Na*, K*, Mg?*, Ca?*) %, thaikiz T Sio, Z#HIE Lz,
BRI TR FEFEELRTIK (550C, 2 KefH) &
L —H— [T BELIEC & 0 R E AR 2 JE LT,
3. #E

W IR R A A3 AR 1L R g Ve R DB (0-5
cm K5y, THIBRZK CaZIE) DORIERERD O BRI
B2 DB LT\ e, JRED 3 U RETRIE
0-5cm K57 7% 33.8 % & R g IZ R 23 8 7o HisC
A LTy Y LURE Ol i o g O BE
TI& 0-5em JK43 78 10 %LA T & TR 73 A R AME
RECH-oT, LML, HEOLHRTOD 70
HRE T8 Ca BRI ICITRR M CERA LI, FF
Y~ RV B~ A BE%I% 2202027 mg/ll & 2 X
2% (055+0.10 mg/L), X~ U YEEYE (0.56+

046

ERRTR - ), # =B ORI - BR)

0.18mg/L) ., YV EE% (1.1520.02mg/lL) LV @i
ETHoT-, FVREIKIZI EED 1.01 mg/L & [F
BETH-T, £72, Y~ RV B~ ABEED 5-10
cm DJK531E 22.5+1.4 % T X7 (3.7+
0.4%) & X~ HYRVE (13.5+14.9 %) DFEIGEE DK
L L TR o To, S BT, K0 EEER (10-15 em)
TIE 44.240.01 % & A0 & 7] L~V DR 4 A3 i &
AU, AIRDE Gy ORIF- 5% < B £ T Wz, UK
[ZOWTIE, 3 VRO R EHE CTh - 7o
D3, I EEVK DA O Y J Hp S O LRI OO i T K T
LV 1I~5mBESWLEIZH 72 (K1),

4. B

T R S oD i ZK I VR IE O R K L Y &
DNTEVMLEICIFIET D 2 D | Fram Cik 729
KDHR L 1T R VIR O KE /3BT, D
KIETDO KL, TSP KIOR T AIC LY 725
SNTbOTIEARLS, BKBSRE R END (K
1), Fio, Koy L RENREALERD TH S SIO;
BEOICAEREDME (R%=0.92, p<0.01) 234
Sz, ZOZEL R FORILIZ X - TR
UK~ R T ABHREIN TV D LT sz, £
D72 T K DOHEFE DS 22V R g8 T B RE T
R DY~ R ¥ o~ A BEEClEE O Cajiafis
DR EN=EEZE2LONS, £, TEROEE T
BATREDOILERICEY bbb DT,
DEIRHETY~ NI B~ A 1XBH L THAf
LTWsEEZx b5,
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TR < MRS 2 e RIRRIS, A
(DOM) DY —R L 72 5 EE Y Th D, Z DWJR
OHFIFET DML, ASREMEWE (AHS) %
F &2 DOM DIt A& EHEST, ks DAERER %
BHie, AHS &1, WM OBKEME KT 280+
bEMTHY, BHITHEERE TERWMEEHD Z
ETHD, R CIX I T T 7 v
DERNX—T7a—OHFR LD, iz
TIX AHS 2 = R L F— 7 o —R3ERE4 5,
ARFFETIX, MPFIZI T 5 AHS B RE 2 K-S 1)
D720\, By R IZ 1T D AHS o & &E (5K
) EHBMNCL, RERT & ORBREZE LT,
T2, INLORBNLMRE S LI, ITERE
JFUCRIE & 72> TV ALK A X2 b 2% AHS BBl
EDX DI BE B2 BRI,

2. MBEAE

P JRIZ B T TREN S T 7 e —F AlHE7e 39
HhiFE AR L, 2015, 2016 4 8 HizEh b D FEEK
EEK LTz, RKEKIZIEEE, DOM 35 XN AHS @
PR FEWESE 2 7 L7z, DOM 1 TOC # T, AHS (4
feWk & — REBENIEE (Tsudaetal 2012) THlE%
1772572, F72 AHS B3, = RothbEEot 2~
27 bV (EEM) —PARAFAC JEIC & » TR L7,
ZOFIETIE, KT VORICRIEE B 2 PO
JEhEE I B & O IRRIC B W TR SO TR &
WES D Z & RIS E IR EE b o To il &
DI EMTE, IHICEEEMHIT PARAFAC IZ X
STEBRYESTZE—7 Z0L, Hx ORRDER
M52 B TES,

BREER T & LT, BIBICBIT % pH, EXUmEE,
RIFRZEEE (DO), KiE, B/ uon~7 1)L a
WEE, NI TV T, wiEmiELE T,
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BHEyROMEICE T IRENEEREL

HEAKNRENICEZ IR

*TRAM, BB —, pRiEnd GRORK - #)
BP0 —  (ESZERETATFERT)

3. WRLEE

2015 £ 39 HLFIZ 51T 5 %) DOM 365 L TUY AHS
RFEWRE L, T 6.1N22mg-C/L & 40N1.9
mg-C/L Td-7=, 2016 4D -5 DOM # 1L 7.7 N
3.1mg-C/L, AHS /£ 115.6N28mg-C/L TH-7z,
DOM, AHS &% 2016 (281 DIBED A 2015 4
IV L EFEICE -T2, DOMIZHT D AHS 235
B 5 EIE (AHS/IDOM) 1370 F B 70 7= (2015
4, 67.1N8.5% ; 2016 4F, 69.9N9.1%),

EEM—PARAFAC 2 X W 25D AHS 4y 3 &
A7z 5 AHS-2 (Ex/Em = <252, 336/485 nm), AHS-1
(EX/Em = <252, 309/406 nm), = 41 5 D3 18I
BFEIZE W THMRE S TEY (Sengaetal. 2017,
2018), MBJEAT—MMICHAHIND AHS i Th D &
Bz bz, £z, WAL 2016 BT HHEE
HAED A 2015 - L0 bAREICE N2, Fih
5Ok (AHS-2/AHS-1) (X737 73> 7=, AHS/DOM
IZOWTHEROZENR RN T2Z L 0vD, AHS Ofit
K6 & VAT I BV TER PR BRI B B L HE
gaint,

AHS JEE R L OV AHS-2, -1 20Ol IE, DOM )%
ERWIEOMBZR L, #jED DOM EjfEIZ AHS 73
B L TWDHZ ENbhotz, £72, AHS
FEF LY AHS-2, -1 #OEE X, DO & i A I Ao
FIEZR L, — RIS AHS IE, KB 2 W LK
5318 2 WITHZe i1 & Ff o 7L &~k sy
fi#9 % (Herndl et al. 1997, Senga et al. 2017, 2018) .,
L7eMRo T, HENAKEWIEEE KB E %),
B 7R T U VG & T AHS OER{L S fEHMIE
T2 ELEZ LN, SBHIT, AHS IR OV AHS
HOLEIX, N7 TV TEEEOHBEEZRLEZ &M
O, AHS [ZIHED N7 7 U TIC & o> THRE/RT RV
XF—Y—RAThHDERBEINT,

AGEETIE, N7 —2 %8 &k a <y
N3 AHS BIREIZ 52 2B DWW TELRE T 5,
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1. [FCHIT

W JFUE, AN R 2 kAL E T 5 A
AR RKOIRIBIRE CTH 5. IO FIIXA A METT
L CHtAL, Z DIz 1, 800 fE o i & FEE N 5
MABAET 5. WFEANOMPEITIT, SEEARKEREEN
B, TAVETHAEEM (1998), F (2000) 72
EllkoTHEOEY 77 7 N UHABTR L
TW5,

—J, EEET OETENIT, EIICERET S
XEIEREMIIH L TREREELHEZ TN
DOTEHRWNEEZEZLN TS, Bl K THIRH
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AL (2017—2019) B\ T,  Fox (TP HIEIC 5 %
L8 BE—oDT—< L LTUToTEKRTWDLN, K
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v FMHZW 0.5 mm, K 30em, &S 35 cm)4
W, Al NS R D Kk o 2 5 sEEIT o 72,
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DIEREAT > 72, ® MHERZ LY D Z &1

050

RBE s FHENOKEEND I ERRER

fRIFIEI (LR EEbrIERT) ,
BFIORS—  (EBRH)

L, ey, VAL, RIANEZITUDIR
INEDREDES ETMHEL TWD M L7z, K
WIEA Y v —% AT, KPR 3 &5 (Li190r
Li-cor), pHEC KiRiZ/N>TF 4 A—% (WM-22EP
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L7z A MR olifglE, 2 Ba—2—|(2 LIy ub L S ANES)
2 EE DR TR - @R OB A (B Lz, Eiz, flo THh
B UT-EE D . MO 7 & A BIEE L, MU O RRIK O fif
BSOS D8 L 720 2 5 1B AR LT,
3. WRLEER
HE MRS X DR E D B DL IR L - T, 2O TOMZE
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(2. BEOWIBICH 2KOFIE, VIR, BEONBE D
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ENEHI LIzl B OTF%IE, FEHANOBRERH Y | RSO
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LZENOFHEEZILSBET DL BMITICL > TTE KA
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BIEA L7z REDE KD BRI £ THALIA A,
BIFARBRICKE REEL 52 L faiflani,
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RERIIE IC 5 2 D BOREM LT E b, BT
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8. ARV P HIZKHEBRIRILEE
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DL L OFEITONWT, WEEENPLNICEND &
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SNTWD, £V HOEL L THERSA TS
DIX, ¥ OWJFIEERD VD AE D X & SR L 5
WFEZL T, 2O XX NN X A OE L3 &
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BRI R E BRI E DL PRI A AR
RIEFRTH Y, MR TE - RAEEDOHIRZER
LRVIGD, T, WA OSEHEIR & U TR
DI ZI LTk SN OB TN EETH D &
FEH ST Y (Matsunaga et al.,1998), [tk & Vi
DRIV BRSO H D, BIZIXAF—Y
W ClX, 7 L — VAN OMRIE S L7817
FRONEEE D — R AEFEDKI60%IZHF 5 LT\ D Z En
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(R ES DIRENE DS IAAFEE D A R & IS B 2
FZRIZ L TEY | £ OB | O8I
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AW M RRATIC L0 B U 72 ik N o S i
T CVRAFERRIE & OMBEN G EFERREICKT 5
BRI DR OWTHRET D,
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MRE 07 D a7 27 MALEST 5T 4L
~ATJEL T 2018 IR AT o 72, 2 OHuEIX R
TERIAR AR LA T 0 | AR ORI REK &IX
700mm FRETH H, BEBILI AT 7 MMATEN LS
NAMENTER ST Y, £ OH FIZIdAR AT
WIFET D, —H CRIFRBIRIIZS T AR by
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BROSTIZETHANIBFEREOZEERD AR
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Bk ITHLR 045em DA LT LV T 4 )L H —
TAE L, 1% EE CTRRTEIH 7~ 50mL AN U jiiC T
WIHARTER, 7 =T v bu U UG CRIER IR E 2 1
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T X WA ORI EAE, y SR 78 (dFe)
BEZLDE. WEOMICITENWREMERBEA LD
NT2(K.1), 7R Tl K OB B B 3 2
<. KAHEIIREAKEE LTI 720, IEEEIX
TREAIERERIC 2 0 T\, Z D7D R 26
L7c HEREDBMICERENTNDLDEA S, F
=X XA T REFOREGHRITHIE O ERZBFE . K
IR EOFEIZIERICEETHL LSO TEY
(Fisher et al., 2016), KA+ & IRMHAEY 1T BV MZ
HRBURD LICHFEL TWD L EREN D, ZDfk
R, BEAEEOEF N IZKARENFIEL TNDH D
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AERRITE L 72 iR e9 28 e 78 HEEBREE S AR
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ICRELSHEBELCNDLEEZDLND,
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AR OEFAEIERSE (DOC) & iR
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FRid, BB I, WA, BRIV THIAS S
N5H5THY (Taylor and Townsend, 2010) . %4
W X5 L ERRBRORNMIZET 510
BEimlIBRICE S D LEEZ LN TV D,

—J7 AR I 2 EHRERGE AR B LTI
REDO EMTHTRESERDZ LN MLNTE
V| R BRI, EREROEN T ' =T
TIEEY , Bl T TR, EETEIT TS &0
N 53TV 5 (Hirobe et al. 1998, Tokuchi et al. 1999)
TNHOBBIRIT, BRAKREIZRWNZSNS
DOC & NOs DD IHEMIE AR L AN H D,

FRAREE KN % AL 2 130 AKIZ 38 T T
FEC T DA} & ARE ORI, K EFE K E 0
FE FE 7RI OB RERL N2 D 1% LR B
DL Z 5 72, DOC JEEMABIM L, NOsi
FERWAT D &) — kB9 BR A R ST
% (Eckhardt and Moore 1990, Ogawa et al. 2006) ,
J7C, BAMEREN /DS WVIERRIZE ., KENKE
<EBALZEBMBNTNS (Asano et al. 2009,
K 2012), WHEKFT 4 —/v NRFREBE MR E
X — O FAEMFIEARNIZ BT 5 /INE KR O 8 #E R 7R
BB, BAKIBKOBERN A TH 51 EEHRAKD
DOC #EIEE <. NOzIREE IR Z & BRI E
WEEAKIR DI Tix, DOC JEE X< . NOs i
FENEL 72D E W) REROIE L IX O BLGEN A
HETunad CR# 2012, (LA 2015),, /K S
DBIFRLMERL 22 & OHITE DIFEVMT L 0 RIKE &
HET D HERLCA = XA LNETp > T2 Al REME
NdH 5,

ZOEDIT, BRMEAKENO HER | H DT
PRFEAKE & LTk, DOC & NOy D FER %ﬁﬁ
BN —RAICH LN D DD, HEKILOHY

(R . B3 EMAKOMOBERIIEMETH 5,

& 2T BRTLKE & AR OB L R O 25 R

- R ZE (K - 7 4 — IV FHE).

= 3,
Ju

L (RR) Ik~ Ry P VAT 4T 2— b,

054

FMEKEBRNTOERKEZEDERIZDINT

PN ol RS
RILERE CrUKRE - E)
2 REPRER

- FERFELE -

4
5

Fe B T T
EEOBREZREL., 2O OBRZH LT S
e ARME LT RIS £ ORIERIZH D
FARFGEARN O /NEAKIR A S RICTHEZ T > T&
T BIEE TILBE O TV DR RICOWTHRET 5,
2. MM EARE

TR F B AR TEARN O/ NE KR 2 )F 512 JE K
SN BEIKICT i F T OERGAS RUZF8 1T D DOC i
FE. NOsJREEZMIE L, GIS # W TR L&
KRR 3T DK C MR IR R L0
HUBHERR & OBEME 2 T L7z, E7o, HlA) s
MR E ERIDFEL IR K (K1) & HEfEA /)
= <”§'@@riﬁ$7}<ﬂi (S2) IzhBW\WT, HHERHEELT

. THEOE L REGAKE O BSR A fRAT LT,

B%()njk‘ﬁ‘ VT A%, DOC IRE I AR
FFTINOFIREIIA— N T F T A P —THIE LT,
TR E, BB O FRE 0~20cm % 5em I &
BEL, SIS T L 4fEFn s BEA BRI,
aARYy MiBHE LT, AREREIRFE (WSOC) |
NHs*, NOziREZME L7, —H o TEEEHZ D
Wi, BAEMBHE OB T 21T - 72,
3. BREBR

FAERFERRD 46 D 1 IR EE KD AKIZ I U
C. DOC ¥ I3k Ik fig & A OAB, SR
HR & IEOMBIN, NOs R ;‘:é%ﬂkﬂ?ﬁﬁ}:ﬂi@
SUERHAFER & ITAOMBEN RSN, Fiz,
DEAIZIZIZ DN T B RS E%mﬂﬂ?iﬁ‘ai To
REZAZ BT [REER OB 23 7 6 A7 A3 KK
T TR D L F ORI EDL Z LD,
SEIKILINER & D W HIRFLRE N TR E 2 LA &
TWDAREMEN RIZ S L7z, 2 ORI (K1 &
S2) TiT-o 7= BHGFRARF TIL, WSOC & NOs D
PRI, MR 0~10cm TR b E <. 10~20cm
TIHEF LTV, WSOC 1%, RARM SR &b
(T CHREEAME T L, NOs I N4 2 2 & 235
D BT TR B AL B & A ER R &7,
PRATESE OB AR T-MRAT CIE B BLEE R
A LAIEE , T E OB R T EEZHE L, EEF
DEFRIEERIMFEDZE/M 7340 & DFIMRN BB LT,
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BE2EZMR E LEEENSHANINDERTH

*EW i (biEE R - A AEwE ), Yo RiEE R - BREER ),

1. [FCHIT

iz & Y1 238 U CHis LT v | J)lh B
RS SN D RBHIXID RO EMAEEIC L 5T
HECTHD, FHIERKTITONVTIEE L OEED
HARERERCOEERELZHIRT 22 R bAT
BO., 20X RIS TR S~ %
FMHIEE THERNZ EBRISN TS, —FH, A
VEENC & 2 REWHERBEITT 2 & RE) SRk
LOBRRERRIHI SN A BRILEENEML
ERERDOERVEEL EFEIS & R S A~D
ERMLBPEMT D enWEINTWD, T,
FEIM D FFE D & FHFAZ T TR HSOHR ik A3 A
B0 Z O HZEIC K o THED Sl
~OEFRIIRE LB 2, B Tl EE
DF-DICERIEEOEHNPLETHY . £DO—EIE
I~ E RIS 5, BT T T KRB iER% ChrZ
LENBRDPSTEEBRZRIIA~LERH LTS, B
7R EEFE MR A BRI 8 Ui REIRIC iR T %
T LiE, KEOERBELE L CUhRERROA
WEFESCEMERRIEICADEBEEZ LT Z &N
BaShTnWb, Lo T, liEERIcBIT 5
ERPEBROZAL) I ~DOFE HEZ R L, £ 0%
BB AT S 2L lc k. AReR. BRERE,
S LAY ITRVA N I Wil = = DR AN I = s
NEETHD,

2. FBERBRICBT3ERBRLEINE
BRI A . ZLOEAITIEEERL TN
7o, RRFDOy1IREHR (N) 2SI T U7
OMKIENEHZETT D Lick v, ARk~
WCEENERMSND, £, LARERALZIER O
KEFHICL Y KRPICE EN D R2EBRILYT
VESTREERBRH AN, TO—EIIKRESRE
WHEL L TARBRICHIE SN D, HRIERRDEDY
ELTHELT U EORKERILENERERIC
A I D 2 & T RO DI ~DZEF A
MT5Z ENJEINTEY, EHRMMBIGLE LT

055

LH ER, FELE (RO - RIRDD

ENTHWNL D00 f23#HE ST %  (Chiwa et
al. 2019), WRIMO TR D FIiiZ2e < IR 5 M
W CIXRBHAEEDO - DICEZ RN FIH L Twn
%o ZONEBIERZO—TITEMITRINEN D, —
TR ST KRR~ LT 5, &k
PEIZPEWVEEIE S 40 2 38R 0 —EB T R Ui 5- S
D3, [RIERIZE O— IR~ & JiH 3 5,
AHTIIAMPEE LRI EAEREEL
B2 T FARMEG ~ LT, ZO—E I~ &
ML TW5,

U723 T, B DF~DEE R OBIHE 2 fif i 4
B, IERAIC BT 5 R RIS =
THIFIH Z & OERINLE BEICANTHNTT 2
VRS 5,

3. BAREEICHEITHANIKELEHER
AWPZETIE A ZZ & LT, Ehmd -
KIOKE T — 2 X—=2 T/ STV 5 109 O—ifk
FINDOKET — % Z2 vy, 1980 4F{{~2000 I
BT DR HIEA L & 22 A2 — AR L, D
EENVER 2T LTz, WIKICEEN L2 REHRB X
OB R IT 2K e L TREFEMTEL,
AR TRV M ) 2 7R L7z, F 72, 1980 4E{X & 2000
FEROT—FEHR LT E A, REZRREIZON
TIERRENTAR S 225 — 7, HBRBE RRE T OV
TIEZ < OFJINC BV THRE EA 2R3 2358
W BTz, P T D EHIFI R AR AN B HE
KRR, KRGRORDL, BHIZ T 2 EREA
BOT =252 HWT, ZhbORMP - Z2/HAAE
A b7 b T ERAFEANENT LTz, A¥ERTE
O OIEFTHER /B L. BE A7 —/L T Ol
DI ~DOERFH O ERER L ZORK ZiEimT Do
(GRS
Chiwa et al. (2019) Nitrate leaching from Japanese
temperate forest ecosystems in response to elevated
atmospheric N deposition. Journal of Forest Research
24: 1-15.
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FEDEMEEE XX HTHOGH  TH

TEITTRHM « K EDERS - AR GRRRTR) - IERE

CUHEAURTR) « RpfR (RREKR) - AEFT (LX)

1. REICHTHEMEEN & TOER

PR AR L=, B, G0/ %5D0%
LWEBBRR L, ZOEWEEEOR SIZE A
HNTND, (iTHZE 5 /e DPOBE & LTEL DRk
ETETF LN TNDOIE, T EHiEZR &b s
RHEBYPBRE SN TS D206, EWVWIHIHDTH
%o NAERER DA A B & S 2 B & L CHE
FH &3 1 GEGHAREL (River Continuum Concept;

Vannote et al., 1980) C %, {iJII DA DA RIZ & - T,

RO L b SN s AP EE TH
HIZEMBFTINTWDS (BHE, 2014),

Z OB T, PIREIIITENIT TS O AR A
ZFONB LI DT LTt TS BES
L AHMMEDOAEENBEEIC D LEENTWS, L2
AT, ZOBMMOAREL L 2 BHRER E L TL,
TN, M RMEE Y O 73 fR BRI AE O FoH s
HEREE ZH L CWDIETTH D, M s, &
WA ATRE R 2RV T KRR DR EERICE
WIS BREESN, FEALHE LTI 2WET7s
MHTHDH, Thbb, ZOWJIEGRGGRIZB
TiE, BEkoiH7z 63 ke 5072 ToEY
EFEIZE 5T, O ME SN BB EEE, [H
BIZZORBERTHLIELTWVDENY Z LI
D, b —oODRHE LTHEY EiFbhTunait
K2V 2GR (Junk et al., 1989)I2B W T, ko
TEMPED B L7 AR EMERTH D Z LI
SOWNWCiFdET 5,

2. BEHEROMATEESE

LorL7enb, i THALNDIEBLWIEEDAE
MEED, TR CEERAMMIC L - THabnT
WHEWIHEIT, B LTHETEA2L0THA
IR BRI PICR RSN, K<abhb k)
2, BEECAFE SN AWEIERAIT, L TREEE
REPTIT RV, o T, MK TEXITROND A
WD BRI E 2N FE COREG TS 2
ZEIIREETH D, LR D ONREARMIZEEL &
EZHN5,

3. Hif-LGaEAr LT ‘B DOFE
ZITING OO b - TH DA
WMAFERBA L 2 28Tl = 2 CTHRET
D, A B’ (GEHERE) OFEITH D,
ZITWHiRMi X, B E L CoMBR g
EEELT. BARMSMHEIZ LV IR S L2l

056

B HETHIBREL & W D IKWERICIEA 5, 2D X
9 IRIETTHISMT T, ROBRENEE SN D,

- BRERALP OIETT - WIRICHE D U U iROWERE O
- BRI KM T OALFERIBALICHE S U R

Bz WHEZRMENS O U A BS:
(Mortimer, 1941) & (3872 > T, R IZHB WV TIERE
DY LEEDEPFENTOND THA D, BILIEREET
DY EEOFLHIZ OV T, RIS 7 O HEFEY)
IZOWNWTT TIZW L 22D #7238 % (Caraco et al.,
1989; Chambers et al., 1995; Jordan et al., 2008; Hartzell
and Jordan, 2012),

F7-H1,

A THERISOHERE Y & O T2 B AR T2

B. T8, 7V —7iRt., FHELT ¥+ ToOERE
C. BF D/ F VK TOREIRE

HIZE D EY VBRI OfFAE A EREL TS (1000
mol P/IL % ERIZFEOREN—RIZA S, 2k
B OS5 T TE D LV AT D 0B 2
%)e THHNY CERMEOBEEE B2 L, IiloR
WIS Dk & T D B W HE &3 D MR A E
R ZTWDHAREMEN D 5,

4. EEEDOOEMNY (EFREIZOVNTOER)
TR, AT, JTREAR, TR O IO BR
BERARRIZFIET S (D 0o Ti)
S OMHBREE N Y VIR S L CHEREL . B
72 L CEBICTHIBOAEMEEE X2 TWDH TS
%O DOER Z =72 X 570, L,
— OO MA 7 F & LT, MO TORFIEEL DR
MEERL TR0,

LRI SE N T D LR, RS 2E— A
FUFR I ASFEALIA A TN T2 BURUE BHIRIETE 0 538
Tholz, —FH. ZO—HITEXRROHEDOEE
HTbdHv, HE., BRELEDOEIZ 1,72 HOHEMN
DA LTV D, WO A 7RSO, BB 1
KIBHIAF 72572 & ZOIEE AN LHE SIS, 1L
FEMRICEDNTESCEWIC LD L, DO TOHE
EhF, 3y bY ., FroFa v ETHLRE@ICR
BTV 9, FHAELTEHHOHD S FE LWEDE
PEIL. (I < 534 LT T I I AS TR i Y 7
ERELTCWEAEENREWVWE R TEWTHA D,

-
o0 =

- -
— —
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1. [FLE®HIC

2015 AEIZEREER X7 TRAGE T RE 72 BR%E B A )
(SDGs) DO & DITiE, FEBkARER OR4A - [BIE 2
BT onTns, BRI T 2 NHITEENXREK Z I
U C Lo TN R LT 5720, AM
TGN 2 MEFF L 22 S DRI R OREEIT O 72
WU, IR ANLERAI R Th SH. ko T
AR EJRE ) < TARREhER Y, TLOICZ (Land
and Ocean Interaction at Coastal Zone) | 72 &, [k &
WD — KRB 72 KR B B oD J B I AE SR D & 58 %
FENTWEL 0D, KEMARIC
BURE DY T oA < M FTRE R TE I FER{L L T
WS 72T, FEIEARRE R O 28 2 DFERYIZ REAm 5
HZE, BLT, ZOBEBMHESKTTHELF
FHNCFHME T 2 M ERHH. LL, HEROIET
IER 7 2 2ADIENERTH 727280, ke
KEOEDDY AT KL LTI 2 D5 IERD
2SN TRV, £ 2 TARBRETIE, K- WHEEE
TFT VTV BLENLHRBIEO SN HFSE
DEBERE L THIZW.

2. EEOK-mESBRETYVY

B ICBIT 2 KEEET Y v 2B T 54D
K& RO E 21T, Navier-Stokes SR 5\
XL 72 Saint Venant S REEAS K9 2 Mk
Jit & Darcy HIA AL 2 L 0230 & Offs—H)
KFFIEDHRNTHEIN T ENETOND
(Tosaka et al., 2000; FEEIE2>, 2013). Z O Z L
LiZLidiikicB i 2 EEEDFR Y F AR > b
& 72 % riparian area, hyporheic zone, t/KiEE & 1L
JR B O KAS R, KK E LHK & DR, F
TSP PRI T 35 1T 2 W10 (T O MoK & ik
E DRI Y, MFAK LMK E O R E TARET D
R RN EROBEMRIIRELS FET LD L
EzZbD. M, FEHOMBHIRY Tl R - H
A1 B8 O 22 R AN — PEIC BE 9 2 AE R BRI B W
TIHEH LWERAAR LR, ZO7 3R R
DIE LW Y PEREAM 2 £ - 72 B THEERNIC b &
S\ KRR A TV B I AR ICIEE T D

LEF-THY,

057

FNBOOENYHEDOSERORE

PR (KRR - ISHAEWREE)

ZEIREERGAENIFIEAETHD. LIZRnHo T,
RHE A 7 — DB km? 2 —/L (ZOBIEIZEI L
T, Wood et al. (1988)iZ & %5 REA V& DD EIE
ERD) ETOHERINE 722 WZ#—»m%%
ol ET LA L, L0 IRWEIFRO WA &
—/LIZ1Z SWAT, TOPMODEL, &/a7%7vv&u\o
T A R OET N EEAT 5 ONEET
BEloTnd, LnL, MG+ 58404 R
BB ARr— )« B AR — M2 B L7z B
OIE T VBN ALT LI TWD DI Tk
ﬁ<,%®i5ﬁ%ﬁ%ﬁwwﬁﬁ%?%é.%%
72O CTHRBIFEDOD2NY &0 D BLED S RIS
5K - WEEREZ kDTG, BRAERER, ﬁﬁ
AERER, RHARER, FTARR, EOREIY L
FTHI7 A r— L TARL TV AEYHERL
FHBRRIX, ~ 7 R A — /L CTEERT DK
BB OERZ2ZF, ~ 7 vl /Ki#RICRE-> TR
Frd X 7 v R — Vie Y MER(L 2 BL G 2
EREFELGED. 2O, —HFTHMMET ML
AN ﬁuxﬁ—w®ﬁ%%%pﬁ@&woo,mﬁ
TENA PRI DT LD~ a R r—)L
OBEHFRFFIZEY Ho0vd ZEnRDbEND.
3. RIFRY—ILETIYVIORE
PboBgzikEz oL, BT LKICBIT S~
VTR — )BT ) T DLEMRFEN O ERS.
BHRGBEET NV EHBRGEET AVETORAT 1
v RE A=) v P REIRFEEND LI
WIEKIC BT DK - MEEREOET Y 728V T D,
W BERAr—v, FE A — /L CTHER LTS
Bl LOMBEERZBICBRYRS 2 &% HiE
LEET VU TOREEREGE>TNDHEEZZDL

L. BAREIE LTT =V & 5 & L8k
ERETNERY EIF5. ~7 affiZCTh 25
FRAE & B OWR R TS, JEREYE & OS5 R
REDI T 0 R — L DEY BRI RS & &
AT HITIIMPBREE R 00 E2EHETHZ L
WX, = AF2RE—LET Y TOO0ESDBY
T afErT 5.
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2HHB 9/28 (X) 9:00~18:00 —fg/RRAAZ—FK, 7524 L (13:00~14:30) /
Poster presentations, Core time (13:00-14:30)

P-O % : BEXR
RERBES | KR ERT2S (BANTHENESEABEZA
P-01% BISSAEIEIC & 1 5 2 DT & 25
Ue=) *BHRE - BEREE (@RA - BI) - IMB5T GEEA - KB - BB
(£IRX-BT) - RANE(ERK - EI)
P-02x RAILRBIIARIZEFIEL A OYBOER ERRIEBRETE/ 2 — > OB
C[4=2) B
*STEE - X - INRIER - ZIIF - EANIE - BT - HHER (F
\LEEX - 3B)
P-03x BN - FHINZERT S5F7HY (Liobagrus reinii) DMISEAEIZEET S 25E
(£¥) | mos ray RYTZINANTOL A TREED S & RS EIZ DN T
sZE= (ALUBRAKER - 4) - BEZE - D)IFAE (FALBERX - 18
P-04+ 2 UV ERBOBENSEIEORES BT & AKRIC & 2B EE DD
=22 S D RRAT
SAREE (A - BAXIE) - KBS - SEHAR (EILK - £&) - Bl
R RS - EHEE (FHIEA - 8) - ARBTF GEERAX - BE) - ILAMFE (5
Lo ICHBRBESR I 1 —CF L) - SEXA GHERE, BHX - L&8X1E)
P-05% SvUT—0OERHE - A L—HICHITIEERKELEDER
(&) *BRIEN (RKFBEE) - Prachya Musikasinthorn (A4 — kX) - EFFifi—
(MKREFRIS) - MATT (KIREATE) - BAH— (BB - SAHA (7
KB AA) - EDBEE (BUARRIR)
P-06% Daphnia pulex2 R ORISR 1= (RIEDNLE B DIZE
(&40) SAFSEE - SEEAR (FALARR - &)
P-07x EETFRBARAKSEIC L IFREENEDO LY VY
(%) «FIEE - RS GIIEA - TERS) - A% GUELRSH)
P-08+ HKENY H R LSEOEERICET 2HE
(%) *BEAE - ASE—E (RKRE - HaER)
P-09% V?h47&ﬂﬁ@%ﬁ®ﬁﬁ%@%rouf
(%) EE—E - ST (KEKK - HiaEsH
P-10x BAEA JFEARE 20 Salvelinus leucomaenis imbrius DD HIZDULNT
(%) AREE - AAE—M (KEARK - &£
P-11% iﬁ¢@Em€ﬁ?ét/#kl%t%ﬁﬁﬁ@%taﬂémmﬁmﬁﬁﬁ
() * R TR - BhiRE (R - 545 - BREE (hEX - i54) - RELS (b
WK - I54) - EEHE (BEHK - HA)
P-12% BRBERMKL RN ESHKICH T 2RRBEEE DR
(B 1)

*ERBER - BRE— (FERX - RER) - KEEN EX-£BFHELE—) -
hitEE - AEM(URX - BRREREREE 5 —)
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P-13x

MEAMICE D) DOBREICRIFTHOEZE

(55%) STl - HETHE (EMX - RABIZ) - BEA—(EMX - B
P-14x WERIC BT HKEDMEBEEDHRIZDONT
(R5%) CEERTAE - IS (BN - BAEIY) - BREH— (EMX - B)
P-15% B X BRAOITEICL S2EENKDBER ) > ORESITE L BEMBENT
(55%) B/ S - AWE - EAKRES - FIHES (RIMAR - T) - R
F (HERERW) - LOKRE (ZERERWD
P-16x HEREYI1L—2 3 vERICLIEENLHEER VKR IEERS DEE
(R1R) g
TRANNE - B/ HNE - EAKER - AR RIEXER - IxX) - XS
gh (:ﬂE, rbfﬂﬁﬁ) EJ”*D% (lﬂﬁ,\rbfﬂﬁﬁ)
P-17x Spatial patterns of rotifer community: Is there any tendency predicting the
(English) relationships with environmental factors?
*Hye-Ji Oh, Kwang-Hyeon Chang (Kyung Hee Univ.), Hyun-Woo Kim
(Sunchon Univ.), Masaki Sakamoto (Toyama Pref. Univ.), Hideyuki Doi
(Univ. of Hyogo), Shin-ichi Nakano (Kyoto Univ.), Takamaru Nagata (Lake
Biwa Environmental Research Institute), Yuichi Miyabara (Shinshu Univ.)
P-18x Feeding behavior analysis of brackish calanoid copepods using stable isotope
(English) and gut contents analyses
*Yeon-Ji Chae, Hye-Ji Oh, Kwang-Hyeon Chang (Kyung Hee Univ.), Yong-
Jae Kim (Daejin Univ.), Hyunbin Jo (Chonnam National Univ.)
P-19% Application of bamboo biomass resources in agrochemical-free rice farming:
(English) effects on rice production
*Masfiro Lailati, Shang Yichen, Thien Quang Huynh, Koji Ito (Kanazawa
Univ.), Naoya Katsumi (Ishikawa Prefectural Univ.), Yumiko Mizuuchi,
Masaya Ino (Ishikawa Agriculture and Forestry Research Center), Nisikawa
Usio (Kanazawa Univ.)
P-20x Population Genetics and Taxonomic Signatures of Wild Tilapia in Japan, Based
(English) on Mitochondria DNA Control Region Analysis.
*Fatsi Patrick, Koichiro Kawai (Hiroshima University)
P-21x Seasonal changes in cell size of the diatom Fragilaria crotonensis in Lake biwa.
(English) *Deb Soumya, Yoshikuni Hodoki, Yukiko Goda, Tetsuji Akatsuka, Shin-ichi
Nakano (Kyoto University.)
P-22x The Effect of a Large-Scale River Modification on Longitudinal and Seasonal
(Engl ish)

Patterns of Limnological Variables in the Nakdong River
*Eunsong Jung , Hyo Gyeom Kim (Pusan Univ.), DongKyun Kim (Chonnam
Univ.), Gea-Jae Joo (Pusan Univ.)
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P-23x Use of artificial substrate for the estimation of underwater colony and floating

(Engl ish) statoblast of Pectinatella magnifica (Leidy 1851)
*Young Min Kim, Euideong Ko, Sungwon Hong (Pusan Univ.), Yuno Do
(Gongju Univ.), JiYoon Kim (Toho Univ.), Gea-Jae Joo (Pusan Univ.)
P-24x Impact of large river modification on fish community in a main channel site and
(English)

an asociated wetlands (Nakdong River)
*Dong Hyun Hong, JeongSoo Gim (Pusan Univ.), Hyunbin Jo (Chonnam
Univ.), GuYeon Kim (KyungNam Univ.), Woobin Kim, Gea-Jae Joo (Pusan
Univ.)
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P-01

1. [FL®IC

H4(Pt) D Hi7 H C D AFE RIEAY 0.01 mg/kg &K
WS, BUE TIT B B HAMESHIA A A 2 SRk % 72
DHTHH I TS oD, Az I BRER
Hr~ Pt HeH T O HEIME R 23 54 S Tu D (Wed
and Morrison, 1994, Helmers and Kiimmerer, 1999), iT
O Om B L & biz, KEEREEFIZKT
L PtOGAITE IR MESND LT -oTE
TS, INREHERE R O Pt ORI R E LTV D,
WK O POTMFIRAHE TIREN EH LTl H#
FEW DB D Pt OGR4 41TV D (Mashio et
al., 2017)Z L5, PtOZEENZ NS H 2 THEREY O
HRIIARTH D, £ TARIIETIEL, RIRFR
AINEIZ W THERY F O PR E 2L FITERERIC
ST L. MK —HEREIE O Pt OZE 2 B 6 2N
L2 &xAME Lc, AWM. F-PSHM ey
T, ANBIRBRRE WD, PHREZ(LELIA
LRTWNEZZBND, WK EHIIKD PtRE %
HIE L, PtOAn L FEIPH L TER LT,

2. MEEAE
WS L O IKEBHZ L X Bl =2 %
BKBBLIOFETE—I—2ZNEHW,
R EHZIZ A I A~ v o ¥ A4 v —AUERE
#a HOWTERIL 72, WKIZOW TR, $KA
WCEBERE L2 AL 0.2 um O R Y v 7 o
BTN T 4 NE—FHNTAIEL, 0.024 M
BERRME & 72 B & 912 30% HCl iR L7z, )l
Kz, XY RZY v IR T EANTREEICA
U, HREEEMEIC U7, RIEHEREYIL 24 h BURS
LR S, 63 um A v 2 D55\ & il L7k
T 0.5 g 12 L TR EAY IR YAl 5 (Tessier et al.,
1979 %A L, A AL cHang, RERIERE, Fe—
Mn ER{LWE, FHEWRE, FRIERED 5 PREIC
U7co K - ) 1KERE & t&%ﬁ%@%ﬂj«ﬁz
[ A A IR—ICP & 553 #7124 (Suzuki et al., 2014)
IZHE LT Pt O 21T - 7=,
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I=87)

FSHMBIEICE T 28 EDN M EEH

AR FEIRKREE -+ AR
R, B BRI, R $E(E@RR - BT
/N TECRR + RHUEAT)

3. HREEBE

AHMEICI T 2RO PHREZX 112, HEFEY)
H D Pt DL FREERIG 2 X 2 1I2R T, A7 DY E
23372 pmol/L L bR E <, R TORKT
SEEREK F1 D Pt ¥R EE(0.2 pmol/L; Suzuki et al., 2014)
LV bmnolz, £, %< OB TR EA T
O PtIRENEVMERI Z R Lz, HREYOLTFIERE
BIBEFE 1L, E4 DA A AHARE 0.43 ng/g, ié%{ﬁm
7% 0.96 ng/g, All @O Fe-Mn BE{L#HES 1.26 ng/g T
FRIERES 0.87 ng/g TH V. FR D ITMHBRSRLLT T
bHolz, ATHRIT, BYEPNE~FEH T D MHE—
DT, BRI N2 HEREMIZWAE L7z Pt
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B Fe-Mn i2{t4hE A7 A9
W ke "
B AR

2 HEEW T o Pt DLFIERE %IJ/\



P-02

W2 — o ORERME
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ZEMTE D, ARWFETIEL, MBI D DOM DFE K
WHR 2 R D T2 I 3 Z L DR L OB
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DHFGEHLE LT, IHIC, BREREEYTHHE
AT g & DOM O BRIE A T,
2. MHEERE
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TV TNE, 2019FED 3 A, 4 HOREORHIZ
D EFED S FHAT T TAFEDS 12 His, 35
X 50 Wi TIT 7R o7, SGRTOY 7Y 71K
TDOBWRD DI IROMETIT o 7, FEK 2T
ICEFBIR D L 450°C T2 BBV A L7 5
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DRNE Z1T -7, DOC ERIEICIL, RAMRRR
TOC-V CSH(SHIMADZU)% fif f§ L 7=, EEM &I
I%. Aqualog(HORIBA)Z i L7, "t IL, 7
v UMIEIC K o THMK L L 72, EEM HIE T
PARAFAC Z#lAGbot, fitha Lic, £ 7R

*PonEh, JF RSO,

FILERIKRICETSIEC AT OVRDERERMERESR

NRIER, IR, BRI,
M, TEREER (I LEK - BR)
VIEOMEIL, B EOERD 3~6 HE TN R
—/N—F v h(HIIE 0.4mXFE X 0.6m fH 0.3mm)%
TURANCERE L, R TR & &E EiF 7Y v
T EATS T,

3. WREEE

JBJISFE DY > 7 k@D EEM 5 —# % PARAFAC
AT U725 S s E A ) (CDOM) D H D & 3
DD E— 7 DMEREER 90% THlECE 7, 3 ik
ﬂ®%tﬁﬁwm&m%ﬁﬁmm%%1:mbko

#% 1. EEM-PARAFAC (Z THES T E— 2
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1Sy WA XU R A2
335,(<255) 509
RTVEEWE E— 2
2Ry el ph S o JE R TR & —
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%3y BRI BREE— Y D—D
280 334
2RI N Z - At/
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FHIR D 3 R OFNIG & RE NG R L DOC
TREE & OFECIREEHE L7, DOC X Bl L v T
WD SO TT B EVMEE RT3 o 72, 2°LLF
DR 2 AR O S TIEER 3 BT DIREEHEM L |
2°0~4°DATR BB DK TITE 3 sy DIEE N R
Lz, F7z, IROWMNER AR 72 51220 TH
3 ARG DOERENEIIN Uz, JEJNARPF TIX. o
THUTHIT T, DOC IREEITE < o TNE, 5 1,2
B OFIG N U, 83 sk oREnEimnL iz,
SHICES T BOENENDOREE LSy
BREHNL L, ZERADEC AT DT, B3R
S OREDMENGHTICAER L, hvavELhra
TIEH 3 B DIREED & TR DITHONTHERREE
MEF LT, A0 U7 AVE A TRY
L0 BEIMOBEVEATCTAER L TV,
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1. [FCHIC

TAFE, FXBT I VRORITHEDEART
HD, I A ROO T ERDL, KA E
FRIIRBE T, WON & OHIZ~ e O % £
S TS, 7 AT R CIRAa NS VIRE N
WHETHLHANCAERL, £ ERROBANCAERT
HRAERREZRHEL TS Z EBHREINTNAS,
o, THFIIEEY - S TFNICL—R1 &
TU—R20D2HFITHTHIENTE D, AHFTE
TIE, I HH)NKFZROT B OAEBH ST,
T har RUTAT YA T LB S, T
T OEBREICET D 2 RO A& H LIS
THZEEAMET D,
2. MEEHE

VI SIvR5 /S [ IO N
()\Hﬁm<®k%ﬂwl\ﬁf
(@), I (@), FH
JII((®) ROATED L
T LRE (@), KL © I X/
(). %8 (@), & (@), G —F Y]
4 (1) OF 10 i TT $
Y O EIT- T, IR
DT AY LML, RHTE
fTofe. F7. EIINCH

T5 9IS TITo T,
T W& ZEREIC L o Tl
W 556, N45 AT
#4930 43, B TN &
TMEAHT T, T O%E
XAETTED LML,
W L-EikoeRk, KE
R LIZDOD, 99.5% T ) — VIRIRIZRIE L,
[ 7€ L 7=, Charge Switch® gDNA Tissue Kit % Ji\\C
BE LT B OB 25 DNA 2L, 2 b
2> KU 7 DNA EIZ(F(E9 % 12SrRNA fElk
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<
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Z_-——-—""" @

(] |LEERRL R - B - BH)
N BEASE (R LERRL R - )

(955bp) . cyt-b fiEfEk (300bp) % A>T PCR VEIZ &
IR S 72, PCR EW & BEXVKENT CHERE,
MonoFasDNA #58Y kit Z FHWNCTH AN L, &
A V7 by —7 o REIC K0 RS A E L
7= TEHERIEFMOBIEIC W TIT kg, IEhE. &
flEOREXOWEEIT T2, £12. RIEOEIIC
BB N0 E ) ik 5 EZ R 52 LT
R L7,

3. #R

S harRUTONTRZATHICA TN &
JBJIAZRTIZZ L— 1 OABRIN=, ZIZ
LT, HEHIIKRTIE, 7 L— 1 DHORM
DR ORI, Fs, JIIRT, ZL— R
2 DIHD AR I ST ST R I, A
fic, ZL—K1&7 L —FR2MRELTH
A, B, K Th oo, BRENRHT &
LT, BEBOBIRY RHHHOE, —Hos L
— RORFOHRE —E LTZ, £/2, KEIZHT S
FEORX XIZHONT2oD T L— RTHIET 57
DFEREEIToT2E 2 A, IB5%DOEHE CTHEZE
MEANEINI=DIX, BigoATHY, Z7L—F2
DFEPRENZ BT,

4. EE

JEJTIEZ L— R 1 LOMFE LR T2, HF
JITIEZ L —R1 &7V — R 2MiRENIFEE LT,
7 L— N1 OFERST O 5540 1305 N2 I
ARLTVWD, Ziuzxt L, 7 b— R 213 B A
WCHESTIIINEUEZ D, TR, 1WA, RO
PR 7 TR 34 LT B AR BN
LT L= RIFRRDZOEN, R—)II T/ L—F
PMRIEZMER SN TWD 00, KA A=,
L) THD, SHINTHEZENL DRI
B, T BITTERERIRE A T, ARTEAIREEED
oD INEED T2 ED T E T,
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TUVIAREOBREHSHREDER

: RERY & ARERIRIC & S EBEEB DM, o DR

FRPTHREE OROK - #ea3Ub) |, KR, SESORRR GRAEK - )
R, A, R GRIEKR - ) , Afplr (EERK - BRED)
WA (SCOITHIEREREN I 2 —Y7 L) , HHELA (HERPF, #0K - & 3b)

1. [EL®HIC

BREEASEIC KT B A OISR IL 2 AV E TIA
SIHVMENTEWIRETH Y | KRHERRE
ZENDET L TV D UITFEIZ B W TE RO IFG3K
DHNTWD, EYEREEO -/ EE A~ D EE
X5 B BB S~ OIS & 0 RO — D2 ThHh
0. BREEIEEIFEOXIR E L THWLNTE T,
LorL, TERO ERMFFRFIEIIRADL & HEE LI
BUFET 2 EERE 2 i3 5 2 & CRIBEMIC IS IE
BEHETLIFIETHY ., EEIIE-> TELDHEIG
DFEAM 72 BRI SOV TIRR & L ORI
FHENLZ, ZOFRAICR AN THL FED 1D
L EREE O BRI ECTEE O R R 522 8 2 1))
RABEMENO EHEBIET L L TH LN, BHEis
WD a3 A MNYIR AL R ET DRI D5
VE & A CBEBINGAE L, HRHERD % -
KPR FEILIZ OEE I L, RHBIET —
A EEIZH > THETE 5, FRZ, PO
&%ﬁ@%% B EATARIRIP 2 & DIRIR R T —

VIR HEEY I RIMGRFE SN D, b &
WAUE, AEEREE O BB AIREE TR E O RER A2
BE T CE B, ARFETIE, EFRERLMICAER
45V a (Daphnia pulex) &#xt4L L. WA
HEFE) & ARIRER 2 F O CE A5 030~ B O (KB )
HE & BARAIEIE DI R Y ZB) OfEBICER Y AT,
2. ﬁﬂtﬁ%

WCHIFET 5 X V0 334 T B4 AR Bl
T\@¢Lt4ﬁmﬂEﬁé&ﬁ%éﬂfb 5.
R CIZIPNL & JPN2 O 2 B S5,

BRI CHERE a7 TV E 4 RERE L,
b E—ERBE TR L, £B8laisnwT, IV
v a QIR 2 B ONTEHR L, < a OfEREE
@ ExHEE L7, 2000 4E0°5 2015 SR HT- 558

BOTINFEN O DIRIRINZ S T&E 7o, G LT
%ﬁ%@W\NOE%ﬁﬂkLTibﬂyPU7
ND5 i35, control fEIk E D~ —h — |2 < EFHE
IRFPRIFRMT 2 FEhE L7z, BT, 77/ 5T A K SNP f##
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Wrae g2 L, 26/ A 7 — L T OB AR E DO it 2
ATz, 185 fHDIRIRIP A 30K & L T MIG-seq £1C
£V SNP E#RAZ TS L Zha VT 217 o 7=,

3. R -ER

IV AR S Vo D VBT 1930
F~1950 2 L HETE S 47z, F DTk, 2000 FHJ5E E
CTHIRHIIRRH S AT, HEIR L 72 MR B A E L T2
EHETE Zd7-, 2000 AFERIEAD D 2014 4 F THEE Y
WZIREE A R S AL, AEBEO EE N R S L7z, L
2L, 2015 FELIE OB Tl K& < L
2016 LI DE I DITMm M S o7z, 2 b
O ITARIZ R DI - MR O FTREME A RIR S LTz,

R by RY TS R ORE R,
2000 EWIFAM B 2015 4EIZ/MF TIPNL T XA
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DEF3ODHA TR Sz, ZON, 1 ZA
7 (JPN2C) 2MEFRICHBLL TE Y W hofg T
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1L IPN2C LV bk o7z, LLED | TRAMICWN
T, JPNL1 X 2012 FEEICHBL L, £ E TIE JPN2
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SRR DR HBE PRI 2D, K2 A T D
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10 TAELL BRI BAES 2 TR i3, F5i
7R EMFRTER SN D Z ERmmb Tl Y, T
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HNZPE - CRFTNCAER LTV D FEIL, BFHN
FEVFHEIZ L DM A I CE HMERNH D Z &
ERBELTWD, ZOREEO—DE LT, HED
IXBERHNALE D, BEPEALE OB Z22m L C1X
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AKX TIEARK 40 VL, HMX T3 K 20 lLx =X
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FENRRDHND, & CTARIFETIE, BlEmEELs
LU CRERBREMEICE R L, FERFREIZ L0 30t
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SR T V) FEIERIGE Y V8 DT
KIGE 7 V% 24 R&BHDHWNT 96 R~A /a7 L —

WAV E B I ZHE 2 D FE O R PR35 41l 4 TN
L7z, PERRAEARIE L CiTFICy T A1 4 %
Wiz, BT XD AT EAVDEEEET
AR L L7z, MWi{8i%= = NIS-Elements BR 3.2 %
FHWTHEAT L T2,

3. #E

T AA A R E A2 (0.01lmg/L~
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Crl THREKR B -
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Sb, —HEOEBRERND, JKRE TOAME
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S8 U 7 PR B A1 0D v e BE B (58 7 T AL 4
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Figure 1. (A) Microplate bioluminescence of
E-coli-katG’-bmFPluxCDABFE immobilized in
alginate gel. (B) Line profile analysis of the microplate
bioluminescence.

SIAXH

1) 1) H. KARATANI, Y. FUSE, H. MIZUGUCH]I, S.
MONIIL, H. OYAMA, T. WAKU, M. IWASAKI, 4nal.

Sci., 35, 821-825 (2019).
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1. [FCHIZ

AW SWAE F e tE s SiA UL/ RN v A
BT 2EMTHD, TDHH, PWKEDNY AT
* 25 A (Gordioida) I[ZBT54EMIE, I~ Y
RN x Y R EREOH R TFETHET
HOND, WKAENT TXRLVHHIL, B T5a R
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fH L, PCRIEIZE Y I b= KU 7 COl BIE T
O—EaEIk (658 bp) A HEIE. DNA > —77 o A fif

BKEN) TR LEDOETFRICET SR

FAELRER, {EsE—RR UAKBE - Sta )

Mric K VESIZ RO T, T OIS L Lz
U B R L HOEIN K LRSS T 27T
A~—ky NEBEL, o, KERBERD
HLEZRE L, E5C & FREkD 7L T DNA &l
Licth, BLELIT 74 ~—k > &Mz PCR
ATV, KAERBROMEEICHFETHEZZ BN
BN A B UHE DNA ORH & 5 A 7=,

3. #R

Bt 4 IR D KA R B OIE L ) © DNA OFiE 2
7 L, NCBI @ BLAST fRZRIZ K > TRTAIU A
L FAD—FE Chordodes formosanus @ DNA Wr 7
THLHIERDNP-ST-, TNXBRELET T ~—
. KEBENSOFRBORHICH L THSTH
LAY,

Fo AEKITNT NS AU ST AU T TR
BT AKERBOSGBETHY . 5B 3EEKITAA
Y~ H U7 )E Oyamia spp.T. 1 EIKIZZ T 7/
71U 77 J& Paragnetina sp. T 572,

4. ER

& DB R L8 DNA M &7z
AT IRERITWTIG KRBT, 2 b i
DRARREZEEE T L2HEETH L ENAMOI

(BFHIZD, 2016) WA ROREKIEEE TH
LEHESND, ZOZ LD, BEEOKRNER
WCRDEEOFEITMZ, tMORBOHEIZLD
CRI IR FTFENRBEINDFER E Ie oo, Stk
X, RO ANY R AHHE . X0/ KER
BHERMRETLHET, NI TRLAVEHOFAE
FREDMIIZE T T &z,

D ERAEIE EDL OB T AN TR LY C formosanus (7)) & KAME T & STz Paragnetina JBEER Ol (47)

069
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1. ELHIC

Y~ N U Salvelinus luecomaenis
Japonicus X, V7 BV RHTRT D REEMED
BT, RINAERT DAV FO—HFETH
%o BEOREKIED 15°CLLT O O _LFEERIC
AERU ., ARG IRARAR) [ LLVE D AN SR
FEEEEANRI, BRSSO 5, Lo
L. dFEOWRIBREDOHE(, Bt £ X
ST, RKADEMTIAE I NL>oH 5D
(HFFF, 1980), & 7o HiFR A #5132 L HERD R
EBRARFEI LT L —E LAy (A,
2012) Z LB HifEE L COWRONZITREN H
0. AU T O Z /8T D580 T
EhTwg (F115, 2013),

FIA VT ORFHEL AT — 1%, EHHED
KA A 7 O T, MK D& B0
b LOOKINCB T DilFZ @ Ul niic k5 =
WAL MR D IR L X T2/ RIC K VB S L
TEEZLNTEY ., KYoSE LBk E
T~ DWREE L VD 25007 2 — X2 X »> Tk
HEns ko ThHs (LM, 2005),

D7D, AR TIE Y~ AT T ORI E K
HEOMOBIRHIPREEI T 52 LIk, 20
AR DTEIOBRRICSOWTHEET B = L 2 B &
L7z,

2. MHEAZE

1997 FE~2018 AT/ CTY~ hA T F ARk &
SN DEE 27 KR 76 HiL TEIEIZ LV 144 EIK %
BRELE, BRELIEA T FIZHONT, ELO—
20 B BARTRNT A & LT 99.5% =% /) — /LI
2L TC30CTRIFLTZ, E7o. GPSHREfTE DT
DHIH AT TREMSEDOBEE Z R ,GPS Diték
b & ICEE R ORREZ RO T2,

HEFE D43 FEIZ B LTI (2000) 2 HE - 7=,

IR FRITICOWTIEPCR T b RY 7
DNA 7 k7 & & b SEI D) 600bp ZHEIE L., # A

— 5, WE

070

V3 b D EEFEOBGHERIZOWNT

=R URERFRTEE - A LM AIIER)

L7 h—4r v ATHERSZRE LT, 551
TSNS HED X | EIRRER O RFEBIFRCZE M
72 BRSO W TR 24T o 72,

3. #R

144 {EROIEIEEHIND 25 ONNT v XA T 0K
HEh, IR T EICEFEONT XA TRFET D
—HR U AT as A T REEOKRIZETZN > T
FET D2 LRS-, F BB EEEE & g
M EERE D BAFRIC DWW Tl O FICHBIL A S 7
Mmootz (K1),

r=-0.008, p>0.05

X 1. v~ bA U T HUIE AR O B AY ER
HiE & B RERE & oo BIAR

4. ER

BIATHATIC X VRSN, #HUR D L ICEA
DT v Z A TG EIE, BEOKIN R
IR LB O R TH Y . EERDOKR
TR O DEMITOKINC B L Coi L 72D B
KNI DOARRICHEE - b D & HERI S
5,

F 72O R & LA BEEE O BB AY 2
ZED, BECYY M U T O MIERELE
T A0 B DO BRI ER AAFAE LT ATREME DS S 2
bNT-, ARFTIZ, ZOWEHERICHOVWTS
EBET L,
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BAXEA D FRASE

BICIXDOSMITDOLNT

1. [XCHIC

A U Salvelinus leucomaenis (347 BY 7}
BT 2R EMEOMIET, ENTIE 4 HREN R
NTWD, AAREA VT BHEIHITIKIR 16CLLT O]
i BREICAR L, F URRICAERT 57~ A
Oncorhynchus masou & IHERHSTT H4T72 2> TN 5D,
HAFEA U T B A SEIT DD C i M HIs D 2 AR
BLTW=boo, MBI 2 o 72 KN & 5K
IROARTIZPE, W2 R0 U TR g~ & 43k
L, ARBEZIERLT2EEZX BN TS, BIETIX
R IR AR LR EEA AT O 7 A~ A
S. 1. leucomaenis % [ < . = v a v A U F
S 1 pluvius, ¥~ NA T F S I japonicus, =¥
S. 1. imbrius 32 TREEHRTH D, KWFFEORI S
ThHIXEFMHRAOAL U FEOFTHERIILIC
HERL, AR=Y T 4 v BT D ELESCRTE
EORENGIE, EEEOBD DBER ST
0 AR RO —E Ik CIERRGL SR E ST
W5, A%, IXOAEET D HURHE OBIRAIZ AR
EPA L, MOREZITR> TS ZEEFEBTH
%, ABFZETIEHRERFICE T D I X OB B
EIARDHZLIZE Y, IAXOSAMIEKR E bt
ZHOMNCTHZEEHNE LT,

2. MHEEE

1997 4= 3 H~2019 4 8 AZH T THIE RS D]
JII 23 K% 117 AU WCTHEIC L D BEZ T/
STz, BB 327 EIRICOWT, MR (2000) (2
BEWBERE DY E AT o 12, i, A K OVTR % &
B TICRH W2 0% 7 e LT LT,
PCR CI haa KU 7 DNA DY k7 m—2Ab fElRD
HAIE 24T\, %9 558bp OHREFIZIE L, B Hh
T MRS 2 B R L I T e Z A TRy b
U—7 R LTz (X)),

071

e B

, WEE—R (UREK - AEWE),

3. #R

327 AIAD 5 B, XN 266 K, =vavAU
T2 61 R THoTe, NTREALA TRy NT—F
WL TH LN ->72 H.8, H.9 72 & DJFHAII 72
NT B AT T E T PEE R S LTl R
% Rz bz, Ho12, Ho14 2 & e {simobo
A TZANT T & A T Id b BRI CERE
IN=HLOTHoT, Tz, HEHITON 48D
Tud A THEE R L E 2 A, EALF TR
SHPEH B TRIE To T a & A THEENRLS
NDHZEDRHBMNEIRSTZ,

M TXKG=y a7 VFDI F=a KU T DNA
¥ b7 m— b b RO RS IS T m 2 A
Tx v hT—7 K,

4. BR

HAHER], AR & b (S E HI C FW CR A
H7pnTa b 4 T /T HEEN G LNz,
OFERMND, IXOMA & 72 HIT, KD RE
(2Bl & Th o T HEE 0 & T [E 5 ISR
AU, BT AIRAEYER LTV o 7 iREMEDE 2
bd, D, KO VIZLE S WIIKIED k-
g & T ANPRRIRICR A . BRHICE - TEIEH
IZRRBE SN TERER, TNENORREICE N TE D
NTad LTI LT W a T EZX BN D,
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TiEWEERMEET S/ FAIHEEELEHRMK

(& 1T B/

RTTREE, BohdnE, EAERE, UE5AFE, BB (RER - SE)

1. Xt

W, AARTITEPZRPAEBET 268 RICHY,
W2 10 [ (2007~2016 ) THEMICL D=0
DOYEFIE 6191 & 7= DML SR IR D 71%%
5D, BEERR AR BT (KA, 2018).
SERIFIC BT B - Mog I, BRGSO KNAL
DL EDEZ L OBERIZEEINS (U, 2005).
IhbiE, ERHEROA v v ah A ARKEL, A
PRIBIZH L 72 BT VORERE N S TVRNT &R
HSR W ORA R & il o oS, #hFRm otk
HE & DOBIRS MU AR & L CRET ST e &
NTNRNZ LR RIS TV BHAEMNSL.
ARFFETIX, TGRS %45 2 Hilkic B 5 7-
DAL OTFRIEE O FICBTF 5 L2 HERL,
FEARIHE X R U203 A O Bere 2 — O FRA I
B D/ E 2 B S 2T 5. BRI,
HFE-ChE AL, IRBHEC IS o B L O
HIRERR T — & 0> b MR TR A St L IR BREIC B %
52 75 HEEFE AWM Tl L, WA R
T5.

2. MEtE G

TR Y, I R IR R T o PR EIRHE ' v
H—NDOFERFEIEERA (B 2 N, JHEH A)
EVRTEIRTERIAR (2 IHk, A B) o 2 #HiS &
L7co ZHADITEIHBORKHRMMETH D,
EIE, 3X1I0m D3 RT7—hZFEL, 1X1m O/
A RT—FTENLEZIOZEIL, K2 RT7— AN
D S5SEDO/NT RT— MIBWT, fEAFHE KK
R, MEREHER) L HEPE (BUE, HEEN,
HFE i OB, FE AR, RiERE, TR
) &M L. RBRENE, B 10cm Ok =
—)VERLO R RO ER % 10cm HF% L,
300mL DK% 1 43fEIBR T 5 BlEHHR 5 S -2 E
fEAEHA Lz, AT 20184 10 H/ 5 12 A
OF 11 BEIThH-7=. Zhbo ) BiRiEHEE 60 4y
HKiw DT —H & AT, HEAL I THRBEEICE
B H 2 5 TBEROFIT 21T 7

F - PERRFICBIHIEE 2 17V, MR O R AR
CHBIMINERT — 205, BIRNOE L MFRROHA
L OBREMIR L GFH18E]). &b, AE 24 5
BRI HIR IR R S - HSIC 10 A 4 H D 12
3 HOMIICTA v ¥ — VAT EFEL, BN
TR MFRIR ORI 2 R U7, AR R, M
WFEA 1 MR D ORI 28R L, HiRimIE

-
—

072

A & R O BIFR & ftir L7z,

3. HRLBE

A A (B 2 FATHR) TlEA /i Lo
FKILORIEN L -T2, BEAL THEOR R, i
HIZBWTRIBREA L T S 2 K1 1T IR 2% 40%
PLF, MR RN 76%LL E, Ac+A &7 26mm LA
ETHoT. FHUIKTOA /) VRO RNE J F A
TART DRI 72 [FIRR DFEAT TIE, MIRHE R &
WEERRBENELS D (LB, 2016) o7
ARFEAEM L T OEmMEZ R L TV, —F, A
B (27 #K) ORBEEZ KT & 25 K11 X8 8E
2% 2.6g/cmLA E, ABJEA 60mm LA T, AJEH 19mm
PIF, 258 HHEEREE 7Y 10mm LA b & — R ARk 1
BNRERICG 2B LR UEmME R LT, AR
HEHNITIE, A 7 Uk DB BELITIHER S
molo. LLEDZ ExG, JiEH A TORFEREIZY
Bh B2 TWEERDO 2L LTA X b
RBELNE 2 DT

MFRIL A B B CldfkE R T & P, A A
AN THRA L T2, BAMS O i 137 g &
o TEY, BRICIIUIEE RS Z7OBRROE (¢
50mm) 2> 5 IR LTz, AfEE#O X9
7¢ LI b e SE % A9 A AR TR EETE K g 23 R 1w
< (B85, 2006), A CIXBHIIEREIZ/ZR D R
TV, SHERINTHRTLOEAEA I =L E L
TIEHEEAL TN OWMMEMR L2 &, Eio
EZENSBREOHD 184mm FTHELTHH-=2
&, BHIORERO g oMM 2.5Y Th v X
D HIETCHIZRIRAETH 722 &, MTKMD
Hicka 47 E2 BN, ERHBROTREE
I, R EERE NI E < DROSEEITIE, Bl
48 FEREILLANICHE A AR 10mm /4 2> K rE 58 &
2.5mm/h LA EDOBERTAELTWE, BEOD XL S 725
RFFIZDOWTIE, BT HZ ENTE R o7

4. Bbhiz
AHEROE 7 X NTAHRTITA /v ORBEEEL
MWL L, Zi&6e L HEEER L ORRIT A 72 fH
B ST DOFER L 72 o7, REMICA /I k D
AR ITIER L TR Y, ARFERITEHE X220,
ZDI=, KEEELORM & IZHERED R >
T BDMEERH L. IR A 23T % M
FIOFAEITIE, B E ORI 728K 032
FTLEZ LN, BREE LMY —2, B
& ORR, BEFFOBURIIBIC O W T E B 55
ERMLETHD.



P_1 2 ERLTERMGLEZEAVEZNKIZE T L5 EZ2RBEREEDRE
SRS, YOI (WK - BB, RIS (K - AERERTE)

1. [FCHIT
KIETOREFITAEMIC L > TRARTH DA,
MR 7R E R OMAGIIKE B RIS O N D, FHEEW
IZBWTIABEROZFRAMBEKIC LD 5B
fbdkd & | BIEOERREIT 1970 FLARTNIZH AT
SRR L 72> TV AH(FIIND,2012), LLEX DA
OEBEWRE O TR, ROMRED - DIZAKE Tl
DUIETH LN, ZOROICERILAMOTRHA
BOMRIZT T < WK O ZE RGBS & fif
T2 LIFEETH D, WIKHOEREELfF
3 2T B R L EFRNARLZRET D EHHT
B D, FHERICAEYDOEFRE RN LGS N)IX
ARG BN & 0 PUERIEER D 45 SO BB 12 3 T
BOGH D 85N 3 HEIN L. HRUNSIN & £F o T2 ARk
DAL D, HAKPICET 2 EHRMERBRT, D
7T N UEORTREEFRPN) PN IET AR ER
(DON)~ & 73 fif S 41, DON 2RV IEIC L 0 T
VT HEEFREWNHS N~ BRI SND, Tk
NHs™-N 2 LA (2 & 0 idlsREEE 2 (NOy-N)~ &
ks b, EFo DON, NH4-N, NOy-N % & &
D CHAFREZEF(DN) & FES, 2@ DN M)~ 7
VI R UICHYIAEILPN ~ L L, NEREER S
RN D, T OREHEEFRILEM ORI TH DU
1EHe2e 3222 E RN EE (8 Npn)IE PN IZER D IAE H
% ZETEAT D, RUFFRITFERZE U CARE
FEEWIRE, AEERLERMKLEEZNET S
Z L CEEWKICBIT 2 ERMREE RS

ZEEHEHME LT,

2. MBI EAZE

AMFFE TITEEE ML — WA KRR 90m) D 14
REIZBWT, WIKkE 12 7 Al —EERE L7z, #
U723 S I3 B E R A WIRE,. 8 Non.
8" Nnos ZHIE Uiz, F7HIE Lz, RNLAL
X0 HAIAKEICE Eh oS EEFRLEHE. S¥N
ZRHE LT,

3. BRLER

AEBH LIV T NOy-N TR B TH D 5-12
H TR 28 (0-20m) TR BE . 191 /K ) (20-90m)

073

AR, PEEAE (UELK - ERR TR )

THEIRE, 2 AOERMICEE T —EL o7, Z
DOBGIIBEAFFIE & — BT 5 ()15, 2012),

BN KFEIZ R DN 1328 L 8 THEl L7 |
AEAKFEDSSN 1233 TS S Npy AMEER MR- E T 3%0
DWW K@ TIE 1%oF2E DO % Fd, 8" Nnos
VETRSE T 3% 2L, R T 1% MLz, &
JECTOEEILS Npn. 8" Nwos F£1ZHI 3%l L7z,
TEERHIC BT DA SN O Ic W T, EE
KEFRBEKRKOREGDHTIILRE TOSN OIX T %
T E RV, EWHNICELET D DN O NEREER
I L BIFREEALIZ & > TH 8 Npy DIk % 38 T
RN SN BITAT D EFLEW O
MRENWEEZOND, ZORBITHITHEN D
KTFIZOWT, SN DOFEAE L TRIIKDIE
NEPRZFET N0, WENGIERIEE EARD
6% FE DS Npy (B JHE B, 201 7)WL SR s b
Z & T8 Npny 8" Nnos MK F L7z & EE LT,
FRE I 72 0 8Npy 1 5 AICERIE, E & B2 3%0
FREEHIM L. 8" Nyos ITERJE T 11 T2 T 3%0f2
BN, g 5-7 AT T 3% LR L, 10 A
WZ2MT T 2% REHT N L 7=, &8 DSPN AihiLiEkE T
DOEFENFIT L=, 5 AT Npn DAHMN EH- L
TZJRA & UCHEERINCE & BN - 72 KRR D PN
MIREL ., FrilcR@ T 77 7 F o lko
PN 73 DON ~ & 53 S7->23LF L. DON 73 A
{EIZ X > TNHy-N & 72D | 8B5Npon 28 L5 [FllKf
\Z NH4-N DMk S oo i~ v 7 K U ZFI A
SPNNma S ERT 5 Z & T, 8PNyos 12 TREHIC
EH L. SPNpy DB EFH L7 EEBELT-,

15Ny03 Al

§'5Nyo3 Shallow

D —

515Ny Al
8"*Npy, Shallow
5"°Npy Deep

— —

—h ¢ - 3'5Nyo3 Deep

8.0

6.0

4.0

2.0

0.0 L L L

2017/10 2017/12 2018/2 2018/4 2018/6 2018/8 2018/10
HALKAEIZ R T 585N

ZE K

BJI15(2012) KEEES45E 35(6) 89-100
#%ES(2017) [k MEE 78(2) 169-178




P-13

T

1. [FCHIC

P30 T OIAHINIT T H NFEHEEN 2k 7
LDEF VU EZLSFUYKRPEERALTEY
HYNHEM 7T 7 N RERE L. BIETIX
TAEDN B S A, AR50 ) ARG E K
MR Uiz iz 8, AN G U AEER DY)
7T b O OB EICKE R
HBZTWaEEZ2 5. FATHFEE B, 2018)I1C &
0, FEHHIEEICEEND RV VREIL 2016 I
1% 1977 4E & Hl L TR 40% 080 L Tnvd 2 & VR
St Lo, WINO Y AAEERICEI D 2 EE) 72
EHOENZOWTIEEEEINTELT, £z, U
Y OHFTHAERFIHMES VY CDB flitHE Sy o U v
BXOZOWERKTH 58k & OBEMEITFE D N
TWiehot-.

AW TITEEICI T 2 Y v ORI 7o i 2
BRI, E7e2NHICEEE L 2 5 BRI (FITEH)
EPALNCTHZEE L.

2. MHEEAE

2018 FFIZHGEHIA D 4 H PFizBWT, 6 H, 7 H,
11 H@ODDOHR 8 AN a7+ 7T —%FNTIE
BaERBL, #£E 0~2cm ik & L CHIEICHL
oo RELEEEN G, /IMA B (2009 ) ESEIC
CDB, NaOH, HCI # 7=tz L v U > %45
BL, EV 7T UET A VBRI EETH
WD AREEZRE L. EWLIcBVWTT7A
235 11 I TR e v &2 KR SmICEE L Cik
e BB LT, BB L 7o IR e TR & [RIRRIZ U
UAOMTICHE LT, £/, CDB HIHHESICE 5 8k
IR FE 2 SR WO EERHT K » THIE L7z,

3. HR-ER

AR L7z a7kt e 1977 £0 U VR L
95 L, &Y URET S0%E LT, EiICh
Y L OWDBRELSFLELTNWDLZ Enb, 7
DT HIE D v %2 % < G AR KRN
MAVAA TN Z ERFKRE LTEZOND.

CDB fHHME/ICEEN T2 Y v L ERIRE A I

WM BITD) OHEBIZRIFTHORE

(RINK - A T), HHEST#E (RINK - AR T)
EHEAA— (BN - B

BT 5L, SREENREWVATTIRY VRED &N
DO HIUR=0.8), Z DM D U X RLERIZWE
LTWeboEtEX NS, £, SO EHD
EEKIBICTIES KHZ ORI CIRENEH W &
RBFEL Y LT A O ST KON K O 8k
MEWZ NG, AGEHTIEE T OIS 2
OIMAT HEHDOEELHDHLEEZBND.
FHRIZ BT D IEE T OV YREDOFH LT
HEIC L > TR > TV, ZOHTHIHLICET
DURER, FT6AMLTATHTITETLT
WAy, ZHITEREOBMFEPEREE NS DY
VIRHBNIER ThH o Th D EHERIES NG, #
D%, KEHORY VREIXSA, 11 AL EF LT
WA, W EEs RS TTn s EEZ LD
e D B e OB OV > O8I 8 AT ik
WMEZRLTWE, ZRICHEDLTEED Y i
ENER LT, 8 AICERORERFINEN
HOBREME S, KENSOU RENTA LY
LIl ST Z L0, EENOEH LY U3, 1§
KOBALRTEN OELIC X VK SmffiTicisn
TERLERIZLE L, EIREE D CDB-P % & ek &
LTHIEE LD Tho B2 b5, 11 Atk
TV VRED ERIT, JEBORREIRES Y S
U VIEHEMET L0 Thd EHllsn .

= 2500
% 2000 _
5 1500 >
= g
1000 3
2 @)
T 500

=~ 9

68 74 83 11H
mmm CDBHERE  memm NaOH 4 HCl4E R

k&Y =@=DO

B 1AL EE R B D TEHER )
DZEFIZEL (2018 4)

074
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WEEMICHEITEHKERFEEHEOHRIZONT

AT (FMK - AT, R (B - REETE)

1. [FCHIT

DO COFRHWNL, TLAED KR 4 miEE
TERBL, KEIZEALEW THo0, BEER
FHREMOKEELSCHDTIZE Y, KED
AL KE N L, TAaEF LD ET YT
Fo7 heBNESTAICE{ L. L,
2000 AEEMN L EIZT A anHic< <0, ITE
TIIFEMED TH L e R0UAKEMTH L 7 1
EOBELNBAND LI TE T

Z ZCARMIETIE, W OKESAITIZED
X O RBREERNEE L TWD 006N
57 KE & JEE OB TR e MR A2 R D
N el B sl

2. MBEAE

2017 42 9 H & 2018 4 8 HIZIRFHMID 9 Hus
(No. 1-No.9) TR & EEH AWM L=, F7z,
2019 4 4 HIZ ERROMS CIERE 2R Lz, K
HOEL KBRS E, UV RE, 714 HRZE
FEZHE Lz, U REEIE, CDB, NaOH, HC1 % M
W A AT, U B RERIN 43 1 T
E LTz, KEIZOWTIHIRFBRRE - EREE LN
E LTz, JREIZ DWW TR EGUE 2 VL TR R
HIMIE L7z, 2019 4E 4 A OEEICH>W\W I, JEhe
B AREOHREZE LTz

3. ¥R

FEWi b e, ZuaE, THYF, vy
TEE, BHRE, TEEDO 6 EOKEEET-.
byl aEFAKE 0.8mMN D 2.4 m (M
No.1,3,4,5,6,7,8,9) TR O, 7 HFITKE
0.8 m(#i&E No.3), bu /T bEEELIFYAE
WK 1.5 mBLF (s No.2,6,7) TR LT,
TEEEAE 1.9 m (i No. 1) TR LN, K
B okigelx, HisSNo. 3, 7 TRE<L, 250~500 1
m Choi-. JEEDV PR ITHMA No. 1,5,8,9
Tm< ($91. Tmg-P/g), #HiANo. 3,7 TIXZED1/3
BEE 7. KEOV VEEZREWIEICY o

075

HEAA— (BN - B

ESTEES>SEV>THFESH P ANES>E A
JIEETHY, Z7aEDOY EE IO KE
DOBXZF3ETH-T=. £, B/ 2ETIL,
TOHERED PR LR O CDB EHERE U LR T
(ZIEDOFABEN A 5 307z
KEORERILERDE, 70E, TEEX
V> /ik%E PO ENRREL, HNE, Baa
JxTeE, 7YY, v P/C RSN L
MRS T, F, WKW IZr A F/IRE
(Si/0) A RE L, HEMY TIE Si/C v/ E
WZ ETRE N

4. ER

7YY, Y RE, bz ElE, U
WD 7 THHBREDEIL TV D KIEDE WD
i (M1 No. 2, 3, 6, ) ZMfieEEx b, —
F, ey, 7uEE, MoOKELY Y A2 S
EL, Vo2 WEELRIFEE X b,
B L 2018 FEICHI No. 1 THAEDHER S =D
HTHY, KR TED %2 —kib+ 5L
FEEL W EE 2T
KEDOMEIZHOWT, 7 oE s T3y
BEELT D92 TEL DY v E2bEET5HT
EmEZLNZ. —FTHYARE, BN
v, 7Y, EVITEORKIZZL ORFEE
MEEL L TWA I ENREX LN, LKEDI,
TR ZERT 5 ) A TrAFE 2L BELE L
TWa EEZ L.

T

®
® @
®®
@
@ @
500m L @
H1 fREHhm
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HEXBRAIEICED

BEB8HKPBEAR) > ORESE L BRI

YR JEROR, fasthidh, Pea REHE O TROREe - T%) , Ak 2B O TR b
- T2, UTHION - BEER ), RIS, A fRE GRE REEBRAT)

1. [EL®HIC
EEMITREOSEREIICEREBPETL
7ehs, VOB EORIRIC I 0 . ARRIGER E D
KEIZ—EOUENABILL, L, —HKTFL
ToRERITEIE L TR o3, ERiMBERE DD
WIXAERBR O ERERE O ML NLETH Y . —Ik
HEPEBETHOMEM T T 7 b OHEFE &I L 72
FHUEe b, EBEMICKIT AWM T 77 K
YORRERIRKRAFIZY o THDLZ EnmLENT
BY ., AREFICENTHEROMEFICE 5T
VTHEERRERTHD, LB T, BKEY
BEale/AKP oY > a2 IEICFIT 5 2 L Id AR
RENEER ORI & > CTHERHETH D, &
P BEOSHIIEEALE P ORTEEZ R CE Y 75
VT —{ER° HPLC {ECTOERIEN RN TH 5,
AAFIETIX, & X BoiEZ Hv., IBEE P &
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Spatial patterns of rotifer community: Is there any tendency

predicting the relationships with environmental factors?

*Hye-Ji Oh, Kwang-Hyeon Chang (Kyung Hee Univ.),

Hyun-Woo Kim (Sunchon Univ.), Masaki Sakamoto (Toyama Pref. Univ.)
Hideyuki Doi (Univ. of Hyogo), Shin-ichi Nakano (Kyoto Univ.),

Takamaru Nagata (Lake Biwa Environmental Research Institute), Yuichi Miyabara (Shinshu Univ.)

1. Introduction
which

zooplankton group have been used as index for assessing

Rotifers is cosmopolitan and ubiquitous
aquatic environment, particularly eutrophication process.
Although we can identify trophic states of water bodies
using specific rotifer species (e.g. Keratella cochlearis is
typically abundant species in eutrophicated systems),
driving forces affecting rotifers temporal and spatial
distribution, and consequent species composition have
not been fully understood. Some species such as
Keratella sp. and Polyarthra sp. are often dominant
event under different environments regardless of water
body types and water quality. However, some other
species show irregular tendencies of appearance.

In the present study, we compared various types of
water bodies in Korea and Japan, close but separated by
the sea, to analyze the appearance patterns of dominant

rotifer species and tendencies of species composition.

2. Materials and Methods
We collected rotifers, and analyzed their species
composition from various water bodies (about 80 sites)
in Korea and Japan. Study sites include different types
(pond, reservoir, lake, large river), depths (shallow,
middle, deep) and sampling seasons (spring, summer,
fall).

We estimated the tendency of rotifers composition and
through the
similarity comparison and multidimensional scaling

The

composition were compared according to the categorized

abundance under various conditions

analyses. dominant species and consequent
characteristics of sites (location, habitat type, depth,

season, and other environmental parameters).

3. Results and Discussion

When we considered available categories of site
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characteristics, rotifer species compositions were

grouped according to the locations and seasons more

apparently than water body types and depths (Fig. 1).
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Fig 1. Similarity of rotifer species composition and abundance
among various sites by each condition

Among rotifers species, Keratella and Polyarthra were
dominant in most sites, but their abundance distributions
did not show apparent patterns (Fig. 2).

We are going to analyze the patterns of rotifer
communities focusing on the composition, dominance
pattern, abundance, and presence of perennial and
sporadic species, and suggest their relationships with

physico-chemical as well as biological factors.
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Feeding behavior analysis of brackish calanoid copepods
using stable isotope and gut contents analyses

*Yeon-Ji Chae, Hye-Ji Oh, Kwang-Hyeon Chang (Kyung Hee Univ.),
Yong-Jae Kim (Daejin Univ.), Hyunbin Jo (Chonnam National Univ.)

1. Introduction

The Saemangeum Lake is a large brackish reservoir
created by the construction of the embankment, and the
effects of seawater from the hydrological gate and fresh
water from the Mangyeong and Dongjin rivers exist
simultaneously (Fig. 1). The environmental changes in
the lake were quantitatively assessed using water quality
monitoring and biological indices based on plankton,
benthic macroinvertebrates and fish. However, such
bioindex is often limited in the understanding of the
structure and biological interactions of aquatic food
webs.

In the present study, we focused on the zooplankton
community, which plays a key role in transporting
materials and energy by connecting phytoplankton, the
primary producers in the food network, with higher
trophic level predators such as fish. In particular, the
copepods, which are consumed as the main food source
by fish, and have high predominance in the zooplankton
community, were analyzed focusing their feeding
behavior. We confirmed the response of copepods due to
environmental changes in relation to the distribution
by the

measurements of their trophic position in food web and

characteristics in Saemangeum Lake

prey spectrum.

South Korea -
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Fig. | Seamangeum area and study sites
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2. Materials and Methods

In order to investigate the relationship between feeding
behavior and distribution characteristics of dominant
copepod species (Acartia and Sinocalanus), site near
freshwater input (St. 1), brackish water site (St. 2) and
site near seawater input (St. 3) through sluice gate were
selected as survey sites in Saemangeum Lake.

Two species of predominant copepods were collected
for the analysis in the spring 2019 survey, and we
analyzed the correlations between their dominance
patterns and environments at different sites based on the
characteristics of their food selectivity. We analyzed
their food sources and trophic positions to consider not
only water quality but also the impact of food
environment in the process of determining their
dominance patterns based on their carbon and nitrogen
stable isotope ratios. To investigate their prey spectrum,
the stomach contents of each individual were directly
observed through a microscope to identify the food
contents, and DNA analysis of the contents was
performed to compensate for the limitations of visual
observation. The biological interrelationships of the
dominant copepod species were identified considering
the characteristics of brackish area where both marine

and freshwater sources are co-existing.

3. Results and Discussion

Microscopic analysis of copepod gut contents revealed
the traces of rotifers trophi, and suggested rotifers are
one main food source for copepods. At the same time,
DNA analysis of their stomach contents showed that the
presence of dinoflagellates in the contents differed
according to species and individuals, and consequent
trophic positions of the predominant copepods in the
food web were different. The relationships among gut
contents, trophic positions, and consequent their
dominance patterns are discussed in the present poster

presentation.
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Application of bamboo biomass resources in

agrochemical-free rice farming: effects on rice production

*Masfiro Lailati, Shang Yichen, Thien Quang Huynh, Koji Ito (Kanazawa Univ.),

Naoya Katsumi (Ishikawa Pref. Univ.), Yumiko Mizuuchi, Masaya Ino (Ishikawa

Agriculture and Forestry Research Center), Nisikawa Usio (Kanazawa Univ.)

1. Introduction
In the past few decades, bamboo forests have
expanded their distributions in Japan. Expansion of
bamboo forests is among major threats to loss of
biodiversity and ecosystem function in Satoyama
landscapes (Suzuki et al, 2011). Developing effective
use of bamboo biomass resources is warranted.
Agrochemical-free rice farming has attracted much
attention as a means for providing safe food and
restoring paddy field biodiversity. Increased attention has
been to bamboo chip mulching in
(Kondo

Hirozumi, 2018). However, effectiveness of bamboo

given

agrochemical-free dryland farming and
chip mulching has not been tested in rice farming.

The general aim of the study was to assess
effectiveness of bamboo chip mulching on rice

production in agrochemical-free rice farming.

2. Materials and Methods
In April — September 2017 and April — September
16

experimental paddy fields (30 m?) in Kanazawa

2018, we performed field experiments using
University Botanical Garden. We established five
treatments with three or four replicates each in a
completely randomized design: 1) control, 2) manual
3)

(0.5t/10a), 4) medium-volume bamboo chip mulching

weeding, low-volume bamboo chip mulching
(1.0t/10a) and 5) high-volume bamboo chip mulching
(2.0t/10a). Koshihikari strain was transplanted in early
June in both years. Fermented bamboo chips were
applied manualy to the bamboo chip treatments soon
after rice plantation. Aquatic plants were manually
removed once in August in the manual weeding
treatment. No agrochemical or fertilizer (other than
bamboo chips) was used in experimental paddy fields.
Experimental paddy fields were continuously inundated
from early June to early September.

During the cultivation periods, we recorded plant height,
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number of tillers and SPAD values of rice as a measure
of rice plant growth. We also measured oxidation
reduction potential (ORP) in soil and total aquatic plant
biomass in paddy fields. Before and after the second year
experiment in 2018, we measured soil chemical
properties (inorganic nitrogen, phosphoric acid, and
exchangeable potassium). After rice harvest in late
September, we determined rice yield and rice grain
quality (1,000 grain weight (g), normal grains (%),
immature grains (%), damaged grains (%) and protein

contents (%)).

3. Results and Discussion

In the first experiment (2017), number of tillers and
SPAD wvalues of rice plants were greater in the
high-volume bamboo chip treatment relative to controls
(GLM, P < 0.05). Furthermore, rice yields were 1.7-1.8
times greater in the medium- and high-volume bamboo
chip application treatments (ca. 657-686 kg/ 10a) relative
to controls (ca. 400 kg / 10a) (GLM, P = 0.019).
Application of bamboo chips showed no evidence of
deterioration of rice grain quality.

In the second experiment (2018), number of tillers of
rice plants did not show marked difference among
treatments (GLM, P = 0.718). Relative to 2017, rice
yield has dramatically decreased in all treatments (ca.
139-229 kg / 10a) and no statistical difference was
evident among treatments. When soil nutrients were
analyzed, the concentrations of inorganic nitrogen and
phosphoric acid showed significant differences among
treatment (GLM, P < 0.05). Regression analyses showed
that there was a significant positive relationship between
phosphorus and rice yield (R*>= 0.536, P = 0.002) but not
between nitrogen and rice yield (R?= 0.000, P = 0.965).

These results indicate that application of bamboo
chips has become ineffective in enhacing rice yield in the
second experiment probably because of phosphorus

limitation in soil.
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Population genetics and taxonomic signatures of wild tilapia in
Japan, based on mitochondria DNA control region analysis

* Patrick Senam Kofi Fatsi (Hiroshima Univ.),

Hashem Shaharior (Hiroshima Univ, Bangladesh Agric. Univ.), Atsuya Kodama,

Appiah Ebenezer Koranteng, Hidetoshi Saito, Koichiro Kawai (Hiroshima Univ.)

1. Introduction

The successful introduction of tilapia to Asian and South
American countries was because of its adaptiveness to
new environments under different environmental
conditions to foster outstanding ecological and
physiological variations making them successful
invaders of ecosystems throughout the tropical and
subtropical regions. However, the cohabitation of other
tilapia species with the Nile tilapia (Oreochromis
niloticus) causes the reduction in population sizes,
genetic diversity, and perturbation of the other species.
This study aimed to establish the level of genetic

integrity,  population  diversity, and population
biogeography of tilapia species found in the wild in
Japan.

2. Materials and methods

Genomic DNA was extracted from fin clips and
mtDNA-CR amplified by PCR. Successful amplicons
were purified and sequenced. The sequences were
analyzed in BioEdit, aligned in Clustal Omega, trimmed
to equal lengths in FaBox and genetic diversity analyzed
in DnaSP v6. Genetic relationships among haplotypes
was inferred by molecular-variance parsimony at 95%
probability. Criteria from coalescent theory were applied
to resolve ambiguous loops. Partitioning of genetic
diversity within and among populations and O.T.Us
were set to estimate conventional F-statistics by
AMOVA at 10000 permutations using Arlequin v3.5.
Statistical analysis to differentiate neutrally evolving
sequences under mutation-drift equilibrium from
sequences evolving under non-neutral processes was
used for the Tajima’s D and Fu’s Fs tests implemented in
Arlequin v3.5 using 1000 simulations under a model of
selective neutrality.

3. Results

The mtDNA control region sequences generated
fifty-two distinct haplotypes indicating significant
differences of genetic variability in the entire data set for
which 78.87% and 21.13% respectively represent the
shared and singleton or private haplotypes. The analysis
of molecular variance showed high variation within
populations except for taxonomic units indicating a
significant genetic structure among the 11 populations
analyzed.

AMOVA showed highest percentage of variation within
populations (82.51%) and biogeographical regions

081

(79.92%) except for all taxonomic units (26.18%),
whereas lower percentage of variation was found among
populations (17.49%) and biogeographical regions
(6.72%) and again except for all taxonomic units
(58.58%) as indicated by the differences among
populations at P < 0.00001. The global FST was
significantly different from zero (FST = 0.175; P <
0.00001) indicating a significant genetic structure among
the 11 populations analyzed. Similarly, significant
genetic differentiation was detected in the AMOVA
based on the four biogeographic regions (FST = 0.201, P
< 0.00001) and the 6 taxonomic units (FST = 0.586, P <
0.00001) represented. The AMOVA also indicated that
most genetic variation was found within populations
(79.92%) and among populations (58.58%) and
approximately 7% and 15% of the variation was
explained by differences among biogeographic regions
and taxonomic units (FCT = 0.134; 0.368, P = 0.0000)
respectively. The analysis of differentiation suggested
that the criterion used to define regional and taxonomic
unit groups is suitable as a first approximation. The
partitions of variation revealed similar patterns of
consistency, however, no strong evidence of divergence
(variance among population) was found among
populations based on biogeographical regions (6.72%, P
< 0.00001) but observed among populations relative to
taxonomic units (15.25%, P < 0.00001) ascertaining
higher genetic variation within and among populations
for biogeographical regions and taxonomic units
respectively.

4. Discussion

Our results indicated that the introduction of O. niloticus
contributed significantly to genetic differentiation among
populations in only a few generations showing signals of
mtDNA introgression across the species boundary of O.
niloticus subjecting the genetic integrity of previously
introduced species to jeopardy. The presence of private
alleles, restricted gene flow among populations, and low
levels of genetic exchange between species indicated
that the taxonomic signatures captured in our data is
represented by a network of relatively same genetic units
that are geographically restricted. The clustering of
biogeographic regional populations demarcated by
distance and the Pacific Ocean allowed us to define the
population genetic structure as a mapping of taxonomic
and genetic diversity rather than distance.
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1. Introduction
Diatoms are ubiquitously found in aquatic ecosystems.
In the growing season of diatoms, the changes in the cell
diameter or length is a well-known phenomenon, the cell
size decreases gradually during clonal reproduction, and
the by the

Consequently diatoms, exhibits a wide range of cell sizes,

size recovers sexual reproduction.
mainly the length in pennates and width in centrales.

Fragilaria crotonensis is one of dominant diatom
species in Lake Biwa. They form large colonies
measuring >20um. They are found abundantly during
the water stratification period of spring to autumn. They
contribute up to 50% to the total primary production
along with other large green algae.

The aim of the present study is to evaluate the
seasonal pattern of sexual reproduction in F.crotonensis.
We analysed the relation between the seasonal cell size
changes of the diatom F.crotonensis and population
density with respect to various environmental parameters
for five years (February 2012 to January 2017). Also, the
chytrid infection rate on the population was examined

and explained.

2. Materials and methods

Our study station Ie-1 (35°12°58” N and 135° 59° 55”
E) a long-term limnological survey station of Center for
Ecological Research, Kyoto University, Japan is located
in the north basin of the monomictic and mesotrophic
Lake Biwa, the largest freshwater lake in Japan (surface
area 674 km?, maximum depth 104 m).

The samples were collected every month from February

2012 to January 2017. The limnological conditions were
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Seasonal changes in cell size of the diatom Fragilaria
crotonensis in Lake Biwa.

*Deb Soumya, Yoshikuni Hodoki, Yukiko Goda,Tetsuji
Akatsuka, Shin-ichi Nakano (Kyoto University)

determined with a conductivity-temperature depth
profiler (SBE-911 plus; Sea Bird Electronics, Sea-logger,
WA, USA) equipped with an oxygen sensor (13 E, SBE).
The phytoplankton samples were collected using a 15cm
calibre diameter plankton net and towed vertically from
70-0 m. The nutrients data was taken from the white
paper of the Shiga prefecture. The population density,
variation in size and the infection rate was analysed
under BX50) with the

a microscope (Olympus

magnification of X200.

3. Results

In the present study, seasonal restoration of cell size in F.
crotonensis took place twice every year. A prominent
spring bloom during all the five years was found. The
cell size reduction and restoration were found during the
spring and the other during autumn (prominent during
last four years). The average cell size (length of the
apical axis) of F. crotonensis ranged between 39.4 and
27.7 um. The cell density varied from 8.5x10? to 1.9x10°
cells/L. The range of temperature at which F. crotonensis
restored its cell size varied between 10-20°C. The nitrate
concentration was relatively high during the spring
which was in accordance with the increasing density of
the population. There was no other prominent
relationship found between other environmental factors.

The chytrid infection was relatively high when the
density of the population was high. It is likely that the
probability of the encounter between the chytrid and
phytoplankton increased with the increase in population

density of the diatom.
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The effect of a large-scale river modification on longitudinal and

seasonal patterns of limnological variables in the Nakdong River

*Eunsong Jung (Pusan Nat’l Univ.), Hyo Gyeom Kim (Pusan Nat’l Univ.)
DongKyun Kim (Chonnam Nat’l Univ.), Gea-Jae Joo (Pusan Nat’l Univ.)

1. Introduction

The 4 major rivers restoration project in Korea from
2009 to 2011 totaled 21 billion USD and half of the
project was carried out in the Nakdong River. In the
river, 8 in-stream weirs had been constructed and 0.4
billion tons of sediment had been removed. The depth,
width, and retention time of the river increased from
1-10 m to 10-13m, 100-200 m to 300-350m, and by
five times, respectively. Changes in the depth and
flow rate greatly affected the hydrodynamics of river
such as river mixing therefore made phytoplankton
blooms more severe. However, the reduction of
nutrition loads in the river by the project might have
mitigating effects. The objectives of this study is to
assess the effect of the project on the water qualities
and hydrological parameters and the intensity of algal

blooms.

2. Materials and Methods

Our study site, Nakdong river basin is the driest
region but very wet in summer since over 60% of
annual rainfall concentrates in summer. The climate
and phytoplankton communities of the river basin
have great seasonal variability. We utilized data from
2003 to 2017 including 6 years before and after the
project period, respectively, to assess the effect of the
river construction. Eight water quality variables were
measured at five sites and we classified them into two
categories: (i) middle-reach site (River kilometer, RK:
150 and 182) and (ii) low-reach site (RK: 27, 82, and
107) biweekly. The hydrological data were collected
from the nearest upstream places supported by the
Korean national water measuring centers. Since the
unavailability of daily data for flow velocity, cross
sectional area and depth average, they were calculated
by using regression equations and daily data for water
level and flow rate. Mann-Whitney tests were

conducted on summer (June, July and August) and
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winter (December, January, and February) to compare
water quality and hydrological parameters of the
pre-project period (2003-2009) with of
post-project period (2011-2017).

those

3. Results

Before the construction, the river was deep and wide
only at the lowest site (RK 45). However, after the
construction, the middle-reach sites from RK 84 to
186 also became deeper and wider. Substantial
decreases in flow rate and velocity were in summer
because of flow regulation by the weirs. In winter
upstream sites got deeper and wider, and flow rate and
velocity showed a significant decrease in low-reach
sites. In the post-period, the median values of total
phosphorus, orthophosphate, and silicate
concentrations (77ugL!, 29ugL ' and 2.8mgL!) were
significantly lower than those in the pre period
(166pgL!, 87ugl! and 6.42.8mgL!; p < 0.05). In
winter, chlorophyll a (chl-a) concentration decreased
significantly in the low-reach sites (64-18ugL!' at RK
27), whereas no difference was found in the
middle-reach sites. In summer after the project, chl-a
concentration showed a significant increase only at
the lowest site of study, and its mean values increased
at the four study sites. In addition, a significant
increase in dissolved oxygen saturation (85-117%)
and pH (7.7-8.3) in all the sites suggests that there

were increases in algal biomass.

4. Discussion

Previous studies on the Nakdong River reported the
dominance of diatoms in winter and cyanobacteria in
summer. Our findings indicated that the changes in the
biomass of diatom and cyanobacteria were attributed
to the river alteration. Various measures to restore the
hydrology and ecology of the current Nakdong River
need to be considered.
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Use of artificial substrate for the estimation of underwater

colony and floating statoblasts of Pectinatella magnifica

* Youngmin Kim (Pusan National Univ.) EuiJeong Ko(Pusan National Univ.) Sungwon

Hong (Pusan National Univ.) Yuno Do(Gongju National Univ.) JiYoon Kim(Toho Univ.)

1. Introduction

In Asian countries, improved method for monitoring
Pectinatella magnifica Leidy 1851 is especially needed.
East Asian countries (ordered Japan, South Korea and
China) reported presence of P. magnifica and are now
invasive species that expected to expand their habitat.
Up-to-date information is required to respond promptly
to the spread of invasive species. One of the best for
survey for freshwater bryozoans is directly to find these
creatures. Currently, the most important technique for
still handwork. Although

bryozoans are sessile invertebrates, they have powerful

distribution patterns is
vitalities and motilities. Statoblast that dormant egg
produced by asexual reproduction is the main cause
(Wood 2005b; Wood 2009). It is light and easy to move
with the external environment, to spread along the water
flow with buoyancy, and to have different characteristics
for each species. Using these characteristics described
above, identifying statoblasts can be a good indirect
indicator of the possibility that there are species nearby.
This study was started with hypothesis that collecting
statoblasts can confirm the distribution of P. magnifica in
Also,
depending on how we identify the statoblasts, the results
will be different.
2. Materials and Methods

To identify the statoblasts and colonies of P. magnifica,

a different way from ‘direct observation’.

92 survey sites were investigated in four mainstreams
(n=52) and in four tributaries (n=40) in South Korea.
The surveys were repeated three times in mainstreams
(June 2015, October 2015, and June 2016) and only one
time in tributaries (June 2016).We conducted additional
investigations to confirm the relationship between the
statoblasts collecting methods. Monthly surveys were
conducted during the period when P. magnifica was in
the growing stage (April 2018-October 2018, April-July
2019).We three First, visual

designed methods.

inspection of colonies (VIC) is traditionally used method.
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We found colonies at each sampling site of littoral zones
were examined up to 1 m depth, along a 100m long
riverside transect (ind./100m). Second, statoblasts in
filtered water (SFW) is collecting float-statoblasts
method in the 50 L water (ind./L). Third, statoblasts
attached artificial substrate (SAS) is to confirm that the
floating statoblast is attached to the substrate using
hooks.We first analyzed whether the colony discovery
sites and the statoblasts discovery sites match using
Cohen’s Kappa test. Pearson correlation test was used to
test the correlation between the number of statoblasts
and the number of colonies.

3. Results

There was a statistical significance of the kappa
coefficient between the colony and the discovery site,
and the VIC-SFW was more consistent than the
VIC-SAS, which was stronger in the tributary than in the
mainstream. The Pearson correlation test was statistically
significant except for the mainstream of VIC-SFW result.
Total 357 pairs of additional monthly surveys from 2018
to 2019 showed a statistical significance of the kappa
coefficient between the SFW and SAS methods. The
the
of
statoblasts in the two surveys were 0.278 (total), 0.474

Pearson  correlation  coefficient confirming

quantitative relationship between the number
(main), and 0.276 (upstream) indicating a positive
correlation.
4. Discussion

Based on the results, newly introduced SAS and SFW
methods are effective in confirming the introduction and
dispersal of simple invasive species, since the number of
statoblasts spots was higher in both mainstream and
tributary than in the case of colonies.

Because statoblasts are also less affected by the
external environment, being able to collect them during
non-growing season can be a great advantage that there

is not limitation to the time of investigation
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Impact of large river modification on fish community in a main
channel site and an associated wetlands (Nakdong River).

* Donghyun Hong, Jeong Soo Gim, Woobeen Kim (Pusan National Univ.)

Hyunbin Jo (Chonnam National Univ.), Gea-Jae Joo (Pusan National Univ.)

1. Introduction

In recent decades, an increasing number of dams and
weirs have been established in rivers worldwide. South
Korea has regulated large rivers since late 2009, 16 large
-scale weirs were built in the main channels, eight of
which are along the main channel of Nakdong River
(300 km, 520 km in total), making the rivers wider and
deeper. These weirs have led to physico-chemical
changes as well as a shift from lotic to more lentic
conditions which could affect fish community structure.
To evaluate changes before and after the construction of
large weirs, we have conducted research on fish
community structure in lentic and lotic sites to discover

what differences could exist between two areas.

2. Materials and Methods

We have conducted research in the Jukpo region (main
stream of Nakdong River, lotic) and Upo Wetlands
(lentic) using long-term ecological monitoring results
from 2007 to 2016. (9; total 27 times). We had taken
additional effort to obtain data from 2009 to 2012, as the
construction of weirs have been proceeded in this period.

Data of 2015 is not included due to financial problem.
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We have also used cast-nets (7x7mm), scoop-nets
(5x5mm), gill-nets(10x10mm) and fixed shore nets

(5x5mm) for sampling.

3. Results

As a result, the number of fish species at both sites does
not show significant differences after the construction,
but relative abundance of exotic species (Bluegill, Large
mouth bass) in Jukpo has increased more. Especially,
relative abundance of Bluegill has risen from 3.5%
(2006) to 57.1% (2016) after the construction. Also,
Dominance and evenness does not dramatically change
in study periods in both sites. Diversity and evenness in

Jukpo has decreased more compared to Upo wetland.

4. Discussion
According to the results of this study, lentic and lotic
The

abundance of exotic species in lentic systems was greater

systems show different relative abundances.
than that of the lotic systems. This suggests thatbluegills
have adapted better to lentic environments after the
construction of large weirs on the Nakdongriver main

channel.
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(2019/6/17)

Bar =20em

HT 5,
2. REFEBSUVERAE

AR EEER WAL A v b g

7K 0.5, 5, 10, 15, 20, 30, 40, 60, 80, 85,
90m (fHIE7~5 1m)

TN - 2018 4 3 A ~2019 45 A (A 2 [=])

BEUSIE - Ny R— Bk e

W7o 7 N BLORAZa =0 LR FO
AT T v b URER Y% VT,

3. BRBLUEE

201843 H 19 HE 201943 H 18 HO A X u/F
= U LKA OERE A A 2 12 LTz,

2018 4Fi%, 1 H 22 HICEBIBERM/HER STV
HZENBZOAEBIZKE, DO, A¥ur =y
LRLFELE BICRED G TEE TR CfES R
SNTEL, 2 CRL7E3H 19 HIZBWTHIZ
EENESAICIEERRD R o7,

—75 T, 2019 FIEREIER PR S LTV

M 2 ARl B T A4S =0 A
RO EREL AT
A:2018 43 4 19 H, B:201943 A 18 H
72 3 H 18 HIZH VT HAKEE IOM iz d A & v 7
= SRLFHUE, 7300 /ML & IERIZS < BIEES
. DO Z 3.3mg/ll EETH -7,

BIBIER DR S e\ E Vo T HLG T, 1979
FLURIILOTTHD Z b, Mt =4
U v 7RI L0 RAERROIERIZE D, =61
A B ay =0 MR OFEZERITONTH R L
TNETW,

i

AIFFEO—EIL, BRI B E AT (B) W8

7 JPITHO1898 |2 & v Bhpk & i F f L7, & ZIZRiL

THEERT,

SEXH

1) Miyajima, T. (1992): Production of Metallogenium- like
particles by heterotrophic manganese-oxidizing bacteria

collected from a lake. Archives of Microbiology, 158,100-
106.

2)  dr A IEH>(2008) : EEEWAK D DERIREEE LTe~ v
HUBRIEI AW Metallogenium OFEELREIZSOWT,
FE7K ZEHERE, 68, 3, 433-441.

3) FurutaS. etal. (2015): Formation of filamentous Mn
oxide particles by the alphaproteobacterium Bosea sp.
strain BIWAKO-01. Geomicro. Journal, 32, 666-676

4)  —WEEMIE)(2006) ¢ EEWIRESOMAEY R RO~
U TR SR Metallogenium D34 K & FE
7K, 48,5 71-79
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1. [FCHIZ

FER I F I I 13K B (hAkpis) & IEA T v
(VY= L : Microseira wollei) 3% IEIUE S
THXBR DY, AP R 2N InE
TORETHOP>TND, KERITZAY B, K
ET UL A AV LI an BEHTHEAST
ns,

2. MHEARE

2 A Y BIEEIIRRRICE S S HRE S L
b, FEHROFHEIZ DNA N—a—F ¢ 7 ZiEH
L7, EED OSSN~ OEARE T IHRE
BIZL->TTELRYEFEL, KIZIT b R T
CO1 FEISATH-H DNA HEILELS & Fir, T DELHI )
Do R AR L. RbiH TRy 21T o 70,
AL 2017 AERIE D ARFEINC 1A, EEEHREH
DIKEH < JEA T o a4 3 J, #F 6 #1,5C Ekman
BIESHC L D BREEAT o 72, MBI ORI LR
BT R R THERMX S Lz,

099

BEEMEL. HEEEIERREZREC?

et - SRR (ESZERBENT FEEW =)

3. ®R

IKEL - JEAE T O GHEM AEPEIT KT 5 KA B
DIEFEZH LT 72012, Znb0AEY DR
F o BREERTERLE ST LTz, ZO/RKHER, X
U K EIEF L TSR, S ALy - F3ax
EHITEAE T RIS L T EHER S 7,

4. ER
KEDOEFEATEDIL, Bl IE2 2 ) WO EHEY
B, £ BEEEMICISRAY IR - - kR
OB %8 U TN O ERERITIA K FEAL T
HEEBEZLNDN, —HTEAT VBEOEFEREY
V22T - IRpIRYIC 2 OFEBR D3R & 41T 2 ATREME
DD,
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1. [FLHIC

A CONY 7T v 7 b v DAL,
B R EET D BN L ORI X 5K 0§ & O
RILOEBENRND D LB 2 BTz, ARIFFEIEL 1992
2B 2016 FE TORBHRBREOZEIE L HIZHE
JELS B AE TRl B OV S ERGH I O~ Z 7 b
YOEMEEMKICKIETRBEEHLNCT S D
EERHIE LTz,

2. MM EAE

AREIIHIAR & 759 m, W1IHEIAE 13.3 km? fRKTE 6.
3 m, VEIKE 4.6 m, £FE 7.59 m O LHEHUEF AL
B2 AEHH O KEFEITM AL DK 40 5T, i
21K 31 ROWJNREAT 525, WREINERE
JN DB TE-LP R 3K 40 H T D, A
DO HEL UK, EAKEIZ XL > THI#E S
THY, 1992 Fi> B IFKMIC & 2 R TH
TW5D, WEEFEEIE, &Rk W TR
AR R TIC K o THIE & T 2 3RGH I O i
K& HOKE LV RD T, A TIEEZE (6~9 H)
KRB BT 578, BRAORIZ L > TRE
SND, BEARE, A, BEEOCERENEET DA
F = ZTRBT DR — L— D J O 3R 5(1992-
2000)& MU LT, iREACORIE, 7 m s L E
DIRJAD 4 FeFRER E feiT 5 & EFTENES S,
Wi CIEKE OB FIRENRIE SN D & lE S
TV 5 (Kimura et al., 2015) Z &5, 7 m s’
LU D8RS 4 IR LA e L TR E e 7o B FHRE
MAamRoT—2 & UTHIT Lz, BAFEREY
(DIP : dissolved inorganic phosphorus ; PO4-P)DH|E
X, 7AaLEUgiETTEY 77 07— (Murp
hy and Riley, 1962), ¥&frREMEREZEF2(DIN :dissolve
d inorganic nitrogen; NO3-N+NO»-N+NHs-N)I% Z 71
D ORFNITRD T, WAFHEBEER L ST v
E=THEEFEZ L F I BR L (Strickland and Pars
ons 1972)7 = / —/Vi£ (Solozano, 1969)T1T -7,
Z NS OREIC HAAFH(U2000, Hitachi High-Tech S

100

WHHDEN TS0 FUDERICERNRIZTEE

Dy (RN - B, B #— (BN - L)

FhpEER (RN - B

cience Co., Ltd. Tokyo, Japan)Z F\ \IATERYARHE %
FNO3-NY& A 4> 7 v~ k7 Z 7(1CS-1500, DIO
NEX, Ontario, Canada)iZ CHIE L7z, 1992 /15 2
005 FE TOT — X ITEMRFILERAMIERT L O
EBROT—4 %Mz,

3. BREERE

1992 4£~1999 EDOMIHIE S L7~ 7> 7 b
X Microcystis J&C 1993 4 K TN 1999 4E I 13 BifF &
DFHE LW B A BT, 1993 FIZITH RV IZEEL
DT BRI K0 BN A & FREH T OO T 8 RF R 6
W Uiz, BERIZRIIAK DO KR E\EOFRAIZ L 0 KR &
U pH ZEX T4 %, WIAKDIEIRIT LY Microcystis J&
DD HBAH BT, BRICE DN EO ) v idt
BT L2 TIKICHEA S 2728, DIP
BN L 72278 o T2, SREHASE K Tl & Bk 2 <
SR REDOFEMTH D B L HIEREDE
DA LBEZK B O HIIN T DIN/DIP mol ik T
1470 7R L7z, 1998 49 H OHE SN 1999 4Tl
B RAKUE L OB 16 LV I8 ZI2 kY 7B 9
AR RO LW BB S iz, 2L
FREG D SR IR FE B OY Microcystis J& O BlAT &3
VIS ST,

2000 AR OME HFE X Microcystis J& S Y Aphanizom
enon flos-aqua |22k L7, 2009 F221% 8 HDOHE
18 OV 19 B DT H 2= Cyanobacteria O HAF &t
XA DBl ST,

2011 A M O 2016 F1Z VX Dolichospermum & ON Mouge
otia DELENH BT, EFRIZEB T D, KEIm & 5
m OWKDIRE D /NEWIEE, Dolichospermum DA
WM EOEIMNEFRNZ 72> 7=, EZRIZ Dolichospermum
DY ED E < 785 T2 Mougeotia I3¥EN L 7
Molo, BN, BRNEET S 2~3 B CEH
S5 100 mm Z 8 [T & BLIFRE RS 7~ 10
m s Az 2MEVE, B FROMGEHICIRERE &
1 L, Mougeotia %NS 2 ERK & 72572,
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tEEEEXRBOZEICHKIEL

AL REEMROES

1. [FCHIT

AW BE Microcystis aeruginosa \Z X % 7 A = (i
ARG TRPKBEECRFEHELZSI SR L TWnD,
HERBRT A2 OBERIE & U O O BR R %
DALFIREL DOBAT D 72 STV DH D, TR MOARE
BDEBENEAINT WD, —F, KEFEERmON
AF7 42 (LLUF BF) 25 M. aeruginosa % 7%k
T 5 AR EE G 23 B B ISR S 4, AERESRICHELE.
L7=7 A abhr~oiAnHfEInTWs, EEK
HIZEB W T B VAR FEBROBREIZIH T, EFIC
M. aeruginosa & M. wesenbergii D7 4 2 NEFRX N
WA BIA L, KEICEM L, &2 THE
HREJICT A = b R BE el i o 258 2 A8 L 7=,
2. MBI EAZE

KB OB IR FERX AR E L, b 80 #k%E
AR SHT, ERIXICT A angkEfL7-8 A 21
ALK 9 H 4 BiZ, 74 2 R OB el & BaE
EEOFBZ T~ WKk IO e 3Bt 2R A
TEEL, FRRFCKIR, pH, BFRFE (DO) %l
E LT, EWKEEHIIEEZ ICHERT L, %I
RERERELHEE L, 9H 2 HE 4 Bidx N
DORKB\HETHIAKEZERR LTz, &bk BF k%
372, WK E v BFARBHIB AR L, JERETH
ICBFEERE L Can=—% Bk S E 2, FREND
HEE 30 Bk %, M D M. aeruginosa (Mal7 £8) & @
CAERARERRICHE L, R 250C, YEiRE 50-100 emol
photons m2 sec, BARFE ] 14 hL : 10 hD O&AF T T
2 EMEEAR UTe, FEUEmsiipg & HE5H PH 55 H0 R 2 )57
PAPEE T BRI LHEEIT- 72,

3. HREEBER

JKIEIZEEE € 19.6—22.10C, JEE T 19.6—21.4IC @
HPACHER L, AEHMTIZIE—ETH o7z, pH
X8 H21 HD7.78 o412 L, 8 A 29 HIZ
B/MED 6,717 5 7e, /NI BT A 2 AR
L729 A 2 BIZIX 751 ECHWER L, BFEEHR
B|ILT A EERFICEVMEL R LTz, 7 A4 2 4E5ERy
»8 A 21 AL, £J&T8.61mg LT, /B T 7.29 mg L,
4 H1% 0> 8 A 25 HIXFEJE T 296 mg LY, JEKJE T 251
mg LUK F L7z, HEDT A £/ (9 4 2 H)
IZIFFRET9.1mg LY, JEET859mgLtE T LA
Lo, RBEEOFEE 5 &, HEEHEIX 0.18—4.9
OM D #iPH THIZ R 0 - L ARN B Lz, 7
FoULEIF8 H 21 HIZ0410M 2R L7-28 25 H
I 3.70M N L=, =Dk L, 9 H 4 HIC
I3 F/IMED 0.043 OM %R U7o, VA7 MRS 2E 6 130
il 7 =0 A OB Z KB L, 21 HIZ5.0
OM, 23 HiZ 8.10M, #%I3i/MED 0.62 OM E T

101

K (AERBE - K), B PP JEREE - K),
AR GEEWIRWEAR HEREE - k)

DUz, U U EEEIL 8 H 21 HiZ 0.86 OM, 4% (2
AL 31 RICIF0290M 2R L7, 9 H 2 BRI
0470M £ TLEHF L7,

WK D M. aeruginosa ® 20 =—4%%, 8 A 21
H 21X 3.9 x 10*colonies ML THh o 7=, DB
L, 25 H —31 HiZi% 5.3—35 colonies mL* D [ETZ
B L% L, 9 A 4 BIZiE 2.2 x 102 colonies mL™
WZEE LT, Mlfadd v =—8 L FERICZEE L, %
W8 H21HE9A 4 HIZZENFEIT7.4x 108 cells mL?,
1.2 x 108 cells ML D@ VMEZ 7R L7z, M. wesenbergii
O an=—4#0% 40—6.2 x 10*colonies mL?* D#iFH T
EEL, /¥ — 1% M. aeruginosa L [RIEk T -7z,
HMAE%EIE 5.5 x 102—5.2 x 108 cells mLt O #ipHTH 0,
M. aeruginosa & b THEFRN T, 7mrw 7 40
a JRIER° Microcystis J& DBEENTAEHIZ L W Kx <
EEHLZFRKE LT, BICE D7 A ORENRE 2
Hid, 8 H 21 HOI 1 R~4 Reizdk, Jbdbsss
FOUEIEE R (0.8—2.7m/s) BNEHISHTEY,
FEERX L0 AL DA THA L7 A a 3 E TR
EINEBELEZEEZDBNS,

EBRIXIZIB T DK OF B M E S L O
SEPHEAE LI LU T ORRIZ 2B/ LTz, R 5 M
IZDOWTHD L, REERMEILI8 H23 HE& 29 HIZ
M S, BT 42.3x103CFU mL?, 6.0 x 103
CFUML CToh o7z, HAEMHEAME L8 A 25 H, 27
H, 9H 2 HiZHH &4, %X 2.0x103CFU mL*?
—2.9x103CFU mLYCd o 7=, FFHIE I oW T,
8 H25 H & 27 HIZHIFEIHEME 2N E N £ 1.2 x 103
CFUmMLY, 15x103CFU mL* THHE 7=, & Uk
B SR OME IOV TIE, 8 H 27 H I HIFE M #
28 1.3x 107 gt DEFE T, 31 H I IR A & HEhE
FLEMIE NN 26 x107gY, 7.7x 107 gt DEE
TR ST, BAEIZK TP O B sl ks L O
FEFRE MBSO, 9 A 4 HIZPAB O E L, £
o DOEEIXZNZH 36 CFUmL?Y, 1.1x10%2CFU
mLt TH o7z,

T A aEREO%, EAABEFEEITAMIETL, 7
VES U LEREN ER L, ERXKICEBBELT
L7274 a I L, MEIC L > CRb i
ST FIER WA U, RRRCT B= 7 AN
WAKICEARRENTZEEZEZ OGNS,

W FEA E AR EmHE R 8L Karenia mikimotoi (253 %
RS Alteromonas EA01 #£73, K. mikimotoi \Z H 3k
T DI SOG U CREE & BEAE LT F 03
CHNTWD, LR T, 74 aOERMBHIKSR
b ORREERANE DR AL FHE L THEME S & 2
bil, SHOREPEESZ LD,
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MEBRNEHOEEQ7ZICEIT2HMBEDHRELEL

AR (KRR - £E), A GRAEKE: - ),
ERE KHRERRE - %), BARE, SHEsE BKEERX - 4E)

1. [FCHIT
BRFB(LBICRBT 2 7 A4 a2 03 AT IR
RERHESFEL 72> T D, FKHIEJERH (JUED
BEEH) b7 A aBENFERIEL TV AIMETH
0, EBRBLOMETE T A DAL END 2007
12 A X 0iEEOREE = T2, BIED [\AR
WAER D IAEAKE SR EFTE (55 2 8)) ) 12K %,
Bk 2 7o KB R DN E i SV CTW D BNEET A a0
HAEDHRINT WD, DD, AN T 4=
KROAHNRO LN TEY, TD 128 L TR
DRI SN TS, LLans, NERHICEKIT 5
JEERIERE 2 7 OFHRIT D72V ONRBLRTH D,
Z ZTAMZETIE, BEEINBEICIR T 27 4 =
KRB D720 DFEMENIFE L LT, JBE =27 28R
L CHEREAR oM B 35 D SR 7 M D 28 b A B & i
THZEEENE LT,

2. MBEAE

2. 2 a7HEWMBLUSHIER

FRATIE, 2018 4E 7 H 19 H I /\BRIWIREE &R oo 4 ih
NZEMTBEIL CE L7z (K1), BRIEIE, RHEEL
FERERIERR (HRZAY, BESH) Z2HWTITY, B
a7EY I UHOEEZHWTEE~T T 2cm &

BT TaTRE L Lic, #a 7 BoEkE,

AW, BN v T o va o LIZ, £ 72,
BIRFA R, REREBELLEFNAKLE =5 HE

(FLASH EA, Thermo Fisher Scientific) % H\»T4#r
L7z, 7ok, BEFBITHOREHITF 2 — 71201
L CT/#r £ TT80AC THEME L7,
2. 2 WEBBT

% a7 BN 0.5 g 2> 5 ISOIL for Beads Beating

(NIPPON GENE) # VT DNA #filitiL, 74~
& —RBA A R L IR SRR R 7 T A <
—t v MIKLY PCRIEIEZ1T -7z, PCR EM %K
L, 7TV AT AT T =L LT
MiSeq (illumina, USA) (Z & v B8 &2E LT, %
H L7 BLFIZ, Claident v0.2 (https://www.claident.org)
ZHWTHF RTINS LT,

102

1 \ERHOBE LiRiEth s (St.22)

3. ®R

ARSI ER RS 2 W2 BRIBIZ E W K30 cm @
BB a7 #1572, 2cm 280 2 - a T REl o &
KREWPE U-FER, 16 cm @ & 18 cm & (2 FEE s
RI7R T S MEsR S iz, £72, 16cm B TlIaR$E
BLOSEROHIMIMZT, Zaa7 4/ba DR
WS HEGR Svle, —0, MIBEEMATICH VT
Cyanobacteria [ O AH 5t A 7E & 13 F g 7 [ 2 e 12
WL TWDHDY, 16 cm B TD A 8.9% F THIM L 7=,

4. ER

BIKFITEBE OB T FEITERAIIR T 5
ZENAMBNTNAHA, 16cem JE & 18 cm & T
BEAIZIR T L TRV HERHNZ L TnD & E R
bz, F7z, 16 cm JE TIIE # Cyanobacterium sp.
PELELTEY, Z7unu> )b a OEINER L E 2
b7z, 16 cm JE TIFT B DR E R 8L B - 72
ZEMTRENDTD, 5%, FRHEEREITED
ZOFRREZHFALNZTILERD D,
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iﬁa‘%ﬁﬁ (R v I AT T AW A ERT), =
A (UK - EmBRED

1. XLCBHIZ

RRJEREIE DL E LT KA TIE, TREEIZIS U ChE
[&iC*IJﬁHEIﬁEﬁ%%xﬁﬁ%\E& V. TRUTKHE
L7 AEREEN RN L TV D, BRI E AT
WK DA, BERDVE U728 CIImmeiEs . i
PRt © ALY L7 8 CIImERE S E R E T /IR
LD, . BBRMEOZ LWRAKBRICB W
T, HEBESHE L KETEDL ) BT
BARDED L5 BAEMIZHA STV 5o
WCTOARIIR SN TS, 295 LI2BRE THIA
SNDEBFZHEEROBEHOOLHE LT, b
MET HND, WKEIAKFTORBREZFIH L
B (b BRER) IOV, ZOEENITEA
EFHLMNMZSN TR,

ARFGETIX, REERHE A8 L 7K i i oD R
KIBIZIBWT, & RFEPEAEMRE S X2 D15
PEDOOEDIZRVIGDH Z & &R T,

2. REM

AL, ARSI ET D2 X A TH D
771?‘75‘%(313 (AR = 900m,  [Aifi 0.43km?2) D
wir (b 35 & 51.5 4, HURE 138 S 30.0 47, KIR
42-43m) TIT-o 7z,

3. BRLER

A H R D KAEIZ I8 1T B SRR 72 W BRAL S K]
%@ﬁﬁ%ﬁ%.lumfo**%mmkumg
WERRE L, AR RITENLIET 6250 M LL
TCThotz, ML, EHERERE 433uM) 2D
EIZ 2T T L, 35m LIE Tl &
o7, ALK T 6.3 MEE L S
T, R OEE A E B> TV Rho T,

AR WSR2 ff AT L 72 e Tafgtic L0 . 8
JB 21X Sulfuritalea J& DIMIENZHAER L TND Z
EDURIB I T W, £ 2 C. Sulfuritalea J& % ¥
HACHH T 5 16S rRNA BE 7 v — 7 2%t L,
CARD-FISH IZ X 25 & T > 7o, ZORR. HE
PIRDEBIZI\ T Sulfuritalea J& O FHIE 5 X 45
FHD 2.3-15% % 56D, Z DRI ORLE L7
FRREIZBIT OMERED FELERERTH DL Z
e (K1), Sulfuritalea J& THE—HN 5 4L

THERIE A LG L -3 K B B M BRK B 1< 6 1T 5 E M/ £ R IR

(AEK - AKIRAT)
AINESAHR (CIER - ARIRAT) , *fEdH7 (K - ARIRAT)
TWBRIZOWTIE, FRRICERSHR & A 2 FI A
T B, FRERHEC Fe(HIN)IFRH TE RN EAVURE
NTWe, 205 ) LEfRIT LT 2 A, BEHEIFE
WA LFEIRBIA T (arrdB) DPRANEZS T, K
EBRIZ LY | Sulfuritalea 73 & R % #i b R IR
JtL, BERMERICE > THIERTRETH 5 2 & D3
Wmahle, o, MAEMOUIKEN I
Sulfuritalea F1IR D arrd Bl¥| & & R R S iz,
Lo T, b EMERITHRSUKEOMAEMERE LS X 2
HHAEDELED—D2THD EEZLND,

X 1.5 32 X HKICR T 2WEFZHERFRB IO
i sZ AL Sulfuritalea MR DO EE 54T (2011
10 A 27 H)

[ zik]
Watanabe, Miura, lwata, Kojima & Fukui. Dominance of
Sulfuritalea species in nitrate-depleted water of a freshwater
lake and arsenate respiration ability within the genus.

Environmental Microbiology Reports 9:522-527. 2017
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1. [XC®HIC

Arcobacter sp.J% 1991 -2 Campylobacter sp.7)> &g
FMHEERF > 7 —7& L TRl S, (5% Sniz
BRI BIE, WRIFRMEDNTER S D A butzleri,
A. cryaerophilus MOV A. skirrowii D353 BE S AU, K0
KA D D N~DREGENER SN TN D, FER
FH B, ZHETIT, 16S tDNA [ZFESV 72 7 PCR
WIZED . HEKERRE N AT T, (5B HEA T
Wb, ZAEN 2 HOYKER T v 477 ¥
JIND Arcobacter sp.}x 8 Campylobacter sp. #&FEDZE
BIEAL DR 21T 572, EDFER. Arcobacter sp.i&
TR OHEKEE D & SR E ISR S 4L, Campylobacter
sp A —IDHEKEE 26 Lo & e o 72, IR
PEDEIVN Campylobacter sp./EE5E 2B TAFRMED
RW—70, BRI & D Arcobacter sp. i3 HEK I 72
EIWZIRLS A L TWAD Z SR ESiLTe Y, Arcobacter
sp. O HFNITIR M Z Fifz s Wb E EN D Z &
O, AKOFFETIE, PEAKRBELOTKNGHEEL
Arcobacter sp.\Z2\WTC | JiHFIEIR T D ciaB Bin
T DT & LIz DO THET D,
2. #BEHE

201942 Az a7 TINOESEED TARTA
HRIZIRBWNT, 72 2019 4E 5 Hio 3y a 7 8L
DPIKEE 2 FTFTIZBWTEAK L, WIERERAF L, BK
M5 4 HLINIZ, CCDA % XKEH(SEL)(BE L)
WK BB L, K 25 Cle T, 2 AR Z1T
STz, BB a v =—Z2W T, Arcobacter sp. 16S
MNA B H 77 4 ~—% v . Arco605f
5’-GAAGTGAAATCCWATAGCTTAAC-3’, Arco688r
5’-CGCAATCGGTATTCCTTCTGAT-3> % H \» T,
Arcobacter sp. % JEIR L 7=, BUSHRIZ DU T 16S rDNA
B O EM S ciaB DY — 7 =2 AR 24T > T2,

3. WR

V=7 U ARMTORER, F LR TCRREI O 168
rDNA Bz FI3MFEMED & < . F/KESRO (BG ££)
(3 A. butzleri \ZifTix, HEAKEEDE O (303 K Tr 612
FK) VX A. butzleri 2 Y A. cryaerophilus \ZiT#% T 5
ZERW BN ST, ciaB BIETIZB VTS, T

104

N2 ) BEEKBRIZE [+ 5 Arcobacter sp.DEE)

e [ -, BREE—SR(EBRMF), PR (R R)
B TGS L & =), A GEIRKRT)
Wilasinee Yoochatchaval( 77 & — k K%4%)

KHRIRIE A, butzleri LRI C 7 V—712, HEKEH
KRR A. butzleri XX A. cryaerophilus & [l U 27 /LV—
BT D2 NN Te (K1), —H,
PREER R T CTd 5 ciaB BT OERH O FIT 16S
DNA LV K& o7,

BG2 ciaB

BG6 ciaB
BG17 ciaB
BG11 ciaB
BG15 ciaB
Arcobacter butzleri RM4018 ciaB

612-35 ciaB

BGS8 ciaB

612-32 ciaB

612-9ciaB

612-12 ciaB

612-27 ciaB

BG13 ciaB

BG14 ciaB

Arcobacter butzleri ED-1 ciaB

612-14 ciaB

612-30 ciaB

612-6 ciaB

612-7 ciaB

Arcobacter ellisii strain LMG 26155 ciaB

BG16 ciaB
BG12 ciaB

612-16 ciaB

BG3 ciaB

BG4 ciaB

Arcobacter butzleri Th1h ciaB
BG18 ciaB

BG1 ciaB

BG9 ciaB

BG10 ciaB
612-8 ciaB

612-10 ciaB
Arcobacter suis CECT 7833 ciaB
Arcobacter trophiarum LMG 25534 ciaB
h Arcobacter skirrowii strain A2S6 cciaB

Arcobacter cryaerophilus ATCC 43158
303-4 ciaB
Arcobacter cryaerophilus D2610 ciaB
303-29 ciaB

Arcobacter skirrowii CCUG 10374 ciaB

A
0.02

1. Hifft U7z Arcobacter sp.® ciaB i85+

4. ER
TARKOHEAKEE D b EG U 72 R3S RME 3 R
I TWD . A butzleri, XN A. cryaerophilus (23T
mTHY ., < OMN ciaB Bin %8 LT\, &
# PCR TRt S4L7z Arcobacter sp.% < D3R
EHT DL ENHER I, A% ciaB 78 SRR
FIC KD EEMTDEREICRD EEZ DD,
1) B« ZREE 28 53 [B H AKBREE R 2(2019)
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flisEIzDWNT

1. [ZC®HIS
JEIEBHREIZEE DS < TKEEEY) D9 E R 1EI24R
D RHR G R AL UE (LUT . BRI ) | i
FHOT, Rk 17 4 &0 Fiiz 7o R3O K EBMEY) 12
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HEDHNTWD, BMEICRDEEREIL, #0H (A
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FNENDOFER O MEZITB T 5 A EARE (F
B HBRITEEA 10, BHIZ 1) TRLELDDRK
IMEEFRE SN D, £ LT 2018 41T S IEEHRAIT
15 FESDICHIE S, ZRMEICET 2% AEDRIE L
LT, ABREEMOFELEDDL I L Lol
AFERTIE, T OH LWERBRERIMED Tk
(L OKEICET 28 il L. Thin ED X
IR 7 T T RIS BTN A
R %,

2. BZtrERZEO®

B LWERBSCERH A1, CHETEELICK
2 THT O TE TR R O & IZ D0

TOMEMRRNER STV D, BT —RAICER
AN R U TR MRS @AY B ) DSk sz M 72

WZOWTIED D THRIERNDEN ST, T DD,

EFTAERFHEEMEA B E L C 5 bk 1,
R, T /RN T U T L) OB A
WEL, D % RSB ATRER N A AL—T
b MR BR YA & B %€ L 7= (Nagai et al. 2013 Ecotoxicol
Environ Saf, 94, 37-44), Z O Fik% HWT, 20 fE%E
DREANOFEERR LT 7oL 2 A, BHOPTE
DFEIZFMEN B O IR EAIOERIEIZ Lo T
FRAOTHL, EWORRN GBI (Nagaietal.
2016 Environ Toxicol Chem, 35, 368-375) ., ftiF CHllod
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12 FFOREAIORREITo72 L 2 A, S REZ
ENHEYEREBE D P subcapitata 13 Bt SIS EN SV 2
L ERTREANL—> b 722> 7= (Nagai 2019 J

Pestic Sci, in press), F7=. B OFREH]TREEAERM
DA PEZEDY 1000 5 2L iz b 72> Tnd Z & B
Sntinot, EHIT, b OT — X 7R
RMFHN DFNET — 2 R—= 2N LN T —
K % N2 CRBUE 7 S MERE R 22 DT 21T\ E
FABEAE & SRR [ O M ZE I TR B e X B —
N D END S BT DR E 2GS S 7= (Nagai
2016. J. Pestic. Sci. 41, 6T14, K 2016 BRBEFME
26 19,83T91), 972 h | BREATHEIM O BEIERE
DIHDT —Z I HESN AP E21TO & &
BERESABOTLEIZERHAL N E ST,

3. BEESXUKEDOH L W ARBRETME
SO R IKEURE L Tl AKEEBMIH 7> & A TE BRI &)
DI FHIA RAIER S, 2 U O E L ToR
BLEWH < <MD X0 IEIR AT & FEAf R5
ETBHILEBAHEE I oTe, THICED, FTLWA
REBRHANIE Tl —RAEEZ IOV TIEINE T
Dk P. subcapitata \IZN 2 CKETHLT AU X7
& (Lemnasp.) ORBRBUALR-T-, S HIT,
ZALH D EC50 D /MBS 5 FRRE Oz
ZECBAT D AR FAREN 1 D 102N L7z, &
7o, METIZRWVSEMREBRAWRE & LT, fkil
i, B LR, > 7 /7T VT 2MNPEESN,
R TIT o 2 BRI i U CANHE AR
BERIZTFRDE WO HIEE o7 BREEA H IERER
FHEe 2019 ATEEREEEMEM 1T 4R D R SR AL UE
DFEEIZDNT FE—WER)), ZhiZkb, 2R
K& CEEEOEMORBRZT 52 L ~DA
YRUT A TBRON S TWD, R L, KEORE
MO MEZEI OWTIIANIER I < 4%
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AR YL 2 iR B RAEJINIARFEIZ 7 DD X A
PEFINTEY, XA FRTIET —~—=2— Mt
DT L, RERT 25460 &3 2011 AEH DA RIS
WEEH5Z TN, FRlo7—~—a— MuARBEE
AT CIEIRICAEER ORWa F \RgL L, 7=
DEF & 72 D WOl 72 B B O A FY E'rii‘%ﬁohﬂ\
Bo TADOBRIREIREAEET A0, a7
ORI W TR S = kﬁ@%ﬂ@éo

Z T, RAENHRITAT & D BT 7o 7o i 4 1
W EBRIX AR, a7 N EET HEEFOWR &
gL, 7aoinE, EREEOMAE LG L, A
WETIHa IR OWT, ZHHE., WBEIERE
BLOHIKE OREEIZOWTHRET D,

2. MEEAZE
FARNNARFEDORTHE 2 2 (A5 559 51.8km) @O F
PR 700 m ORI FEERX AT 72, 2017 4F 4 H
K, ERORIES DZHTE - 728 (B £ 8-30cm)
Z LR S W TR IS EBRIX A~TE O, mAEAY 15 mx 22 m,
B S 20em (CERE FED T THEE & X, [AIRR O il
O [xX] #iE L, 2019 £F CHRELXIT- 72,
BEE & X, SHRXICBWT, 5m A vy 2daimé
IR HAX 12 238, At 24 A2 5T, XU TR
Fle~w—T—BERE L, KE, EE~— 0 —
OEETHELE, ~— 7 —EhhE Liz1m D

g N JF - LR

100
MEZX n=12
S 75
i
=
S 50
L]
H
n 25
Lo
O_ -
5789 46781011 234568
2017 2018 2019

FLTROFAKRRERRES K UVHKICE S 7HEDOHE

Bk (BT RAEBEZERT)

HFEIZ BT, IROFIFR A 5 B (2 mm AR, 2
~64 mm, 64~256 mm, 256~500 mm, 500 mm L\ |)

WXy LT, SEREOEIGZ ARSI L, WIREE
O AT RO A AR L CRik Lz, AKIRITFHAH
WK e T — AR E LT 10 mIC8lll L, ieElE
A HLE N B 700 m EIRICER & S ALz 8 & L D
B & DEE Wiz,

3. BRLEER

2017 4F 4 A2 1T A B O T EE & XTI, G
BEHMEZBCCaZEHOWEN 7 %LU T TH-o7
(1), 2018 4% TOFAE THER ST HEE X XD
S HEITHIACE VTR EL | BEFEOBUC S
LT\ e, BEA T 2 25008 L 72 2019 4F 4 A
i, BBV TR 2 O B DS R STz,
— 5 BRI CIE 2017 4F 7 A2 2 OB DS 40%
iz, WIMZBL TR KERolz, Z0H% 9 HIZ
DT TRV 2 A /L S 7z, 2018 4213 6 HIZHk
FEM 30% %8 3 7= 28, 7 AT 2 FREE L L, 8
HIZHOHM L., Z0#%ED Lz, 2019 4Fid= 7 %E
DOREENFE AL EBAL L2 oTz,

2 HAIE 256 mm DL EDO#EEY A XOEIE D E
FTE e, #ERE L R BRI N, Eo,
AT O ELITHIKDOBULA R EWVE L, DT 5
AR S, HKICED 7 LoD TR R
e,
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el Ll

5789 4 6 7 81011
2017 2018

AT EDHE
3
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SASV Z AWV -EEEBEOAEER

*REE TS (SZAfEK - A5 | Ilia Ostrovsky, Assaf Sukenik
(Kinneret Limnological Laboratory) , b FE8 ({540 - #)

1. XLEHIC

TANAKRTHIEL CTEY—F =/ %L TH
#9 % SASV (Solar-powered Autonomous Surface
Vehicle HHERIKmE =4~ k) <> now-casting model
(BB T 7 V) 70 & OJeiE ICT Hiii a2 v
T AARTZNZHDLF R by MITHEERIAT
WEHEMET T X T VT OFAET R AR T
Do HASHINTIT Z DOFER Z BRATBO RO R & 4.
AT D2 LITL-T, BHEBREICLD U X7 DR
ZHfELTWA, 201942 A 11 H2»5 19 HE T,
FxixForby MAZHM L THHAEZIT - 72
DT, TOFRERIZONWTHET 2,

2. Ak

SASV [ZH#HT 2t —aRH LT, BIHIAFIE
AT OFEMIZI Y AT REZ1T o 72, FS Lo,
Turner Design 1% Cyclops-7F Submersible Sensors @
phycocyanin & chlorophyll-a % >4 —T&H 5, {FM
KFZTHERINTHIE Z1T - 7243, phycocyanin & > H—
TINA R 2Y 0.5 TR (P)=39.454THH J)FEIE (V)
D BWEBREZ FFo Tz (R?=0.9999, N=7), —J7,
chlorophyll-a & o —®D J7 I Z)SZ R 2D LiE< T
2.0 F CIEEE(C)= 11.136TH /IEIE(V)- 2.177 &b
WZEBN ST TV (R = 0.9965, N=7), H(ZE
Wi 12V & ANT)T D03, WHEE 1L phycocyanin 23
160mw T chlorophyll-a 2% 240mW Toh -7z, 4 A7
TATIHEZIOLI RAMNT T E#BEEL, AD &
HEIToCuH— (VRT1) 5 —H &bk L7,
[F]IFLZ JFE-Advantec #E%2¢> Multi-Exciter & F\ Tl
W7o 7 b OFEAA Z2 5 LT,

Frx by MTCOBMFHA % 2019 4 2 H 12,
13,14, 18 HD 4 HIFFEME L7z, o Ly ML,
NTTAGETH VYT EEE, JEPE 53km,
RIKGE 43m O HFBIEDITdH 5, BLRZEO O 1TE &
W~AFTZ218m H Y, kDI NLZ )N HIRAL
7oK, FH R 2t TR~ L i<, E

ToRRIIAEIEI CH Y . FEILIIRRRESRIEL T
%o WIEMITIITEARED @ VKR S DD TEL
ZHKT 231 TR JEFRICRE STV D,

3. BRLEER

JEBE DI B EBEDO YT )N T Y
TORET D, Lb, lx OBED AR CTHER T
EBHIFERBMOERETH S,

2019/02/13 Towing

TS T T (uefl)

13:20:00 13:22:53 13:25:46 13:28:38 13:31:31 13:34:24 13:37:17

=——Cyanocbacteria —WT[’C]

K1 2RBB3BDOYT/ NI TUTEKE
2019 4F 2 A 13 HICHEM L= PRFHETIX. 15
MOMIC 10 5 EDOEIRERS T ) NI T VT %
AT Z L TER (1), KiRbfL Y 0.01
B 2o TRY ., M AKBFIZERED YT /N
IT VT RRBENTWEZ Lo,

yanobacteria measured by Multi-exc

5 | 1
bt .
0007 oot
Phycocyanin measured by Turner probe
a0
; o
0
1km
o
10

ship track

2 Multi Exciter & Turner Design @ b

Multi Exciter & Turner Designs #1:#% phycocyanin
vt —oMhrg L (K2), RIKEOE
fbaRHLTEBY, X< S LTWe, Led- T,
Cyclops-7F NFIHATRE T D Z & 3o Tz,

Kk (°c)
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(Kinneret Limnological Laboratory) ,
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TUT ORERICEDKEERTRLH®ET A 2O/
PR INTWD, ZOXIREET A aDRAE
ALK R EHIET D ETT F a3, ( F~ADK
Vo MESAAEZTET D EMERARTHD, ¥
TR T IUTIREEO T AR E R OoMas 2 e
=—%RR L, SOIZFEMHICL > THRE - KEBH)
ETHD T EMBEDONNAL I~ A& EMIZHERT S
ZEIFREWEETH D, AMFFEIL ICT (Information
and Communication Technology) % FlJf L CH/K&TE
DA ERZREL, HEIND Y A7 2K S
wHZEEBEBELTWD, BRI, BAREWNT
BA%E L7z ASV (H ﬁ%’jﬁmﬁﬂ A k) X now-casting

(ANEET-#), nonlinear causality analysis (FE#RIZIA
RAET) . SNS (VY — v bRy NU—7) 7 XD

MERANT, A AT7TUIHDIF Ry MITRE
PENTWDBEMETT NI T VT ORAETH %
KD, 2Ty FOHMIL, K& 7R%KEKH
L, ZO X9 REMRAERROEIIZRAIR
7y — & LCEIEDRIE L T S DB % fif
W 272D O EERIGEHRBEEN (ICT) ZAELT
HZLThD,

2. MHEARE
Lake Kinneret X4 25 = /L OALEICAIE L, #K
& U Cidifim oy 2 R —1Kvy (-2183m) . Hioo
TIEHY Z¥MLT 4 _U T AW E BTN D,
OWNE, KRG 43 m, JEPH 53 km, FAL 21 km, 3
P8 13 km, X OV 166 km? DA AT )L KD
<o b, HHPWEREDEEL ST TRHKERZ W
ZINBEDORNZ, B D ORBIFIEN A L T
?%%%%’ﬁéﬁﬁiyﬁﬁmfw—Aﬁt%
o BARNIENENOKOBICIZEREECTEHT
PRI E S 2 0 RBWIC O I
Twéoﬁﬁm@M%T2m9$2lea#%lg

-
—

FEICTZRHW-NKERRETHDER Fn2

Ly MHICE T 5 FEREORHE
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, llia Ostrovsky, Assaf Sukenik
REE R (SLAfER - FEHT)

HETIKHWMTZ7 7 hrDORE
DFHHIZAT -T2,
3. WRLEER

Lake Kinneret TiZ 1969 47> & ¥k JRE 0 JFU K ¥k
W Toh D Peridinium DFHIAT>THY 40 FLLED
AT —2 &2 AR LTCND, AHEYT /NI TIUT
WOWTHRRDE=X IV T 5T TNDLNZ
DA F Y ANEL I o7=DIE 1994 £ TH D, B
IKERZN2 AinD 4 A ORIEEKIED D DR Sy
DENT &S EGIIE Microcystis J& D 7 v — W38
W= Tnbd, SEIOFHESMHIC S Microcystis J&
DESLTTA a2/, hECHOEHTH Y
TINITT VT DONFR AT HZENTE
2o ARIOBEBEBEOBE TIIRkEDan=—%
T D Microcystis aeruginosa L#tadD a1 =—
LIRS D Microcystis sp. & fEFRTH 2 LT T,
Z DD Microcystis sp.l3 i T H—J7, frtad
an=—%®KT 5D M aeruginosa |¥H 7% T
microcystin-RR, YR, WR 72 E & AFET 5, Zh by
TR T VT OEESMCEBNTIIRENDS
SmETIZEFLTEY, ZRUERTITIRE L VIK
RETIZEEIHR LTz, BEAKMNIZEA LN 7
Anb 11 AOMITERBEET DRKT /7T
Y 7 (Aphanizomenon, Anabaena, Cylindrospermopsis
72 )BMEE LTI Ve A K cylindrospermopsin
PRIEENDZE D LN bFERHICL > THE
BMOFBRERRFICE=FY 74D LPRBET
H %5,

AT EM AR N O XX DEAREFRTH D
PAKEWR & %65 &35 ICT % T KBRBEREAR 2 4
BY 22 LI R VBEFEOHINTIZAR LG o T
MHEEHFEZRRBE L, SHICHESNDIEREY X
7 DI AZ BT DO TH D, AFFEORIRITEE
(ﬁﬁ AT DI LN TE, FRERIICIZREOHE

Wit RS MO WOKIHE OB HICERT 52 2 &
BRSNS,

G371 & AT
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Ik w CRERFFZN - @S58,

1. [ZL®IZ

DNABLA 2> & A F % B9~ 2 s A 3 IS < AT i
HE DI TETEY (FIXIXCBOL), 722 TH
SR haryRUIToOY M abetFoA—FH T2
= FI(COI) BInFRBLHIDERM N/ VA T
TW5, £7-. B A2 N H3BETF 72 & DREHD
i VVRE SR & R 2 TR I A b D AR I, Tk
DB RRBATIC W B, BB~ — b — &
LTCOERALHI/HIN TS, AFETIE. Zh
5 ODNA~ — 71 — DELHI| & Hlz Bk OB BE R
Al U CEERKERBROIOO L (I 7 e
7H bESFXTFH - hORE AU SFTH)BHFL
I, TNENDDINAY — I — DR D el 21T\,
WWT, ZNHDINA~Y— I — & HWT, ERBED]
JIEREL 2 3t G & LT R IRAT 217 - To i 3 &
595,
2. M- A&
TNKAAW )y & DDNAT — Z (X R D 1L THE
7o 201TARICE BRI (R B IR W3 an o, Rt
DRz URAEMEEZRE L, BRRICK
SR PN KEE 2 A DB D E L T2mm A v
Vo HEEEZED, DNAMBITOX G L L
T2 SHUE OB NSDNAZFIH L, &%~ —H —%H
A2 PCREEME L. A /b2 F4EMiSeqls £ 5 Wk fibfX
Dt/ =R/ e s B

DNAER 2 7 — Z 1%, [E AR A %2 HT (DDBJ)
DT — A TG I LTV BDNAES (201947 A
KETOEHT —H) B LU YHFIE=E THEHR
PO T — 2 2 L., o BEFERIINCBI

Taxonomy databaselZfit > 7=,

I HEREER
MiSeqic k by —r =)

I JFEF ODNAMEAT 1%, EFEDNAT — & N — 2|
Bk STV HKPIT0727 (COT : 658K D 5 H3°
D313 EE) . KP970733 (b A |k /H3 : 3284 J5) 1T 4H
W B A S E Lz, MiSeqil Lo THE LN
BLAI DN, i L7-PCRT T A ~—HlH & G S
N7 T A ~—FIRDOENEIELL N T, o277
A ~— GERENER) O#EEN., £hEh313
#EL (CoI) | 3288k (B A hH3) Th HHELSI
(U —R) 2t g e Uiz, Bonizikl — K&
1L, 3HIAFHTCOI K405, B A b H33T
T ThHoT,
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KBRIFFSERPE - BRSR)
=0 v TR E O

FER LT 74 ~—B5 &V — RPoizyaEik
DFAEFRIT, COITH A F&H7=0.0032%0. 0050 (O
I R 2S) . B A R H3C0.0015+0. 0017 C
Hole, =72 A MUHITHE, fwdl] 7T A ~—
D2IFEHOY A MZBIT DT —0R344. 7% KX
Motz (BEETEOHBIIAH) 2, 2oV
A FERENOBRA LT,

b A N UH3OMRNT R R AEI (3283 55) 1%, 1FIE L
TOKAERBRTHREND T 2 BRECHI S —F L
TWb, ZOHTIFEBEOEL LI HF720 (%
RIBHETIVBELEELTZHT) YA MSIEAL
WZBWT, U — RNEHIFH TR DR EZ R LI2E
A10.0021+0. 0016 T > 7=, FEAT x5 D 2= FEIK
(3284 3k) 2o 7= o> Tl UMER THEAI Y =T —
MWAELDERETHE, V— FdH7= 0 F0. 695
ERETHY, +aBERSD LB LN,
BLAST %\ 7= AH [FIE

2V — REIINDOFFEIMEIZIEDSNT T T AZ Y &

7 L, BfELEOSFEEA(OTU) & L, b o
0TUZ B IRT — Z IZ%F L CBLASTH R 247\, FA[E
PEEFRT, COIB LV A R H3D Y — RE BT
DOBLASTRR R DFER 2 R U RT, BN BRI —
HTH0TUH H DM, FHBNIZE S Z2WV0TUS %<
FELTEY, Z2RT—FIX—ZADRENEEN
5, ¥, —HO~—="—TU—KEDLNOTUT
boTh, FTIIREHINARNELZIRO L
i,

F1. ) — FHSELFETHOTUIZX I BBLASTOHER
COI
valoduiyl= —E%) J—FHDEIE®%)
Baetis sp. 100.0 14.0
Epeorus latifolium 100.0 10.3
JINITH
Prosimulium tomosvaryi 86.9 7.9
valod=byl=
Baetodes sp. 829 6.4
Drunella ishiyamana 100.0 5.7
EXRH3
HhI7Z58 —HE®% J-FHDEE®
Kamimuria tibialis 100.0 29.6
vilodubyl=
Baetidae sp. 884 94
Baetidae sp. 98.8 8.5
HhI758
Paragnetina sp. 100.0 8.1
Agnetina capitata 100.0 6.9
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1. [FC®HIC

RAKRE Y, KEELER 2D, KikoARER
BREDTODOEE/LEEZR- L TWD EE5bivT
WAD, ITFEFKEEROBDFRR EDD, %
OREERPMERSNIAED TS, L LR,
NS OKERIE, KFIZAER L TV D 7 OHERF
EWEOWEEENEHE L L, F2OFERKD B
SV, Lo T, WKEMOEHEZED 5 LT,
BUR D UEAKAFED) D 53 A7 IR I O R LU B E % OFF
BRI 7R R N AT RE R B IEN M ETH B .
NETIZ, 1) WEOREZZITIZW, 2) ik
TEDRPENE VI HEHB R END, FBICLHHE
ARENFEHTEREINTEY, A FRF¥ Y
F—, ma—HV L H— <L TFE—LYF—Tp L,
LT s l2 Ao Tl 2 72 58T N A ADMEH &
NTW5D. TR, ERAES 2 EEEEIC L <L
Tear kv NT, BOMEERETEYT AT AT N
FEENTERY, EHKEOMBAREICH AV SN
DTG, AR TIE, ZOESRESTEYT 4N
AT EHANT, /ERILY HIEDNITEREE 2RI
W OZER AR FIE A BB L, TOBEE
FREE L 7=.

-
—

2. MHEERE

AR CIE, B LB FEOf At %2 K5
Bl2ODT 4 —)v Rk L LT, WEEOREEM
PBRELE. BELEERHEHIZUITTHA.

c BIETHIAMEMN L BRLTND L.

- BHEN N E S, XMOBROIEERES R L.
B REE ST B v A4 & A DIDSON(Sound
Metrics, Bellevue, WA, USA) & @)#% ¥ o % (0S-
5000US, Ocean Server Technology, Massachusetts,
SA) } %, DGPS(GPS 16x, Garmin, Olathe, KS,
USA) Z/MRIR — Mg L, B8T— 225 L=
F7, 3 WL HEMGAEEIC LI, i L7
AT A AROFET — X B VERRT D 7 DI TEE AT
1 1° OFEL L X% DIDSON 12335 L, HADH
DAHFIEREEZHWCTER YT AN AT % 90° T
TARBECHEFL, TS AR— 2B SN 5HE
BLTEATA AROT =22 L. 62, 7
— X ORREEDOTZDIZK 1 IR TEI I moa R
F—r% 10 DATICEREL, = K7 — b E&2F25
HL7ERBIZHA NI DM ELY 24TV, PKAE
MO ERZTE L. TO%k, BT —2% 3K
JCREAT L, RO 7 VAR L, HEE
L LT,

112

HrREAI R AT IER) |, PEEE (R IR
BIREER, AEED, BES GREHEREREI LT

BARIEEEE TN A 52BN RKEIO A £ TR

(a) Site 1
1

(b) Site 2
BEAIKS—
3. #R
BohizT—20—T%2X 2 1n7. 2o,
150 KeoEig % GPS tEhER Y OT— X & H
WTER LT 3Rt EEE B THD. 4lH, 1 voxel
DYREEZR 1 em® & LT-. WA D22/ 724y
AR TE 5. £/, K3 ITRT LI 7B
LB E RIS VFERT (0. 91, p<0.0001) 2R L7-.
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WTHBRE 21T,
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ARGk & U7 BERIHI XY, FKHEIRIC L - T
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SHTRAOREHZ DWW TEREICRELIR- 7. £z,
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LY FELEMERE EE LTED, T T T A
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3. BERBIUSBE
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R E R T LD TE D Z RN ah o7 #
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1. ZL®HIC

[ #E 1 VT T NOBTRRIC S DA, L, IKED
3 OD/NFEIFIARZ KL & FEFR S A, BTk L O fctk
DANT FWEK T D[k 4 DZRICIEE) L (46, 000
AERT P, 2001), ok ERECOEES LS.
ALK L % G e BT ERAS OO HIEER DS B FE PE IS AT
TIEEk (Fe) Z & ToH KD AFPHIZ A L TRV,
[RAKBIRT K] &AL, Ca-SORUKE T, Flff
KILOM DTV 7 O T KIS CTHIR A I B
FE AR E (B 20E, HEH, 2000). AT
X, AW EZ O R TR RO R HIER L2
IR 21TV, HIFKKE DY SEHIZDONTELE
L7z THRET D, 7ok, ARFFRIL, F7BHIZ%E
BEFT BT TR 28~30 45 k1L 25T
(2R D Bt L ooefig ) & L CHEHE L7,

2. IRAE

AR O T ADIF E A ETHFKT, BRI
BERKE L TR AL DEKEITRoTVD
0, ZYOBEEMICEKEEDDL L, 2O ITHA
V72D, 2016 4EDND 2017 ARISHNT T, A
ek EEET 5 X o, AMEE LI, HkE
IEDTWHREZ S A L22WIE (B 85K )
O KERAKLZ (183EH. F/2, BEADLW
SONERBTETZOT, ZNH HEELT (238,
B TIIKIR, FEIEEE, pH, ORP OMIEZ L, —fiX
KE, Fe BELUAL DIREE, K72 ITIELFRGT D
BFEFNARSHT OkD 6D & § %0, RIRTFEKER (DIC)
D § BC, Wik (S04) A A > D § S, ¥EAF A A D *He/He
bt & *He/*Ne b)) HIZENZAVRBIK AL 7-.

3. BRLER

AFHA IO T K - AKX, TEROEHRD XD
\ZFe A A %5t Ca-SOBDKETHY, KFE -
e RNLAHLAR (8 D-6%0) 2>BHITF/K « KD
JFIXRAKTHD. BUETHEVEL 20D, FHE
Fad A ThDS0A T PREL Fe(Il) A A T
ORNTITAEBEIMEGR D B A, AR X 258600
5O Fe OIRHBIEDIFEN TR S iz, SO A A
DPEE LR [FNLRLE (6°'S) ORI Liz &
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AR (PERRT)

24, FTHRO X H IR O K S0, 1% 32D R
e HEIEOHRSy (V, S, A) ORAEME L CHHA
T&ET.

A HEH T K D S0, A A RSy S B X OV A ITK)

20 o 3 FISRED TRk
o BKH Oilik & ARED [7

T T
0.015 0.02

0.:31
I /[SO4](mg/L)
it AR RSB DIC D § 1°C 1%, Bl KIZE

0.025

NTEL (FNEH-15.5%0, —13.9%0), Hiksy S
EATEBICHEICHRT D EHEESND. I
2> (2006) [XFAIERA D AR K O B RN ARAFZE N
SO, DEJFME & LT, BAKICE E4L D KILAT Ak
DT 1Y VRIS AT 2 B LH O
WERSLOFALIER 2 10E L T DD, Sk S &
AFEnZENnZnsICxsT 5 & LTRIERY. —
U5, SRERAY VX, FAUSIEW IR~ il
Ui CO, DIR A A2 1T T 6 *CE & 73 DIC 2 &4
T 5 Z L RURTE He I3~ o bIVARSY DB % 51T
WBHZ LR EPLKINTARLRTHY, @S
EIEK LT AR D Z R bhi i (S0.) DKENGA: T
TOHOCBGECKSICE 2 TAELZ SO Ik DA
REPEA .
AREKILOHTKIZ, S0, D A Ol iz e s THE
B DRI K D TR WIE IRV ERE T o 72 &
BEZDHOIXERTHY, REFEKIOETEERFIZIL,
IR CERLII 2R KT ADFBE T TR SN D &
STV D @i bR OBUKERE (B 21X, HA,
2010) DAL TWEEBZHZ LN TE, ZOHEK
HEOFIRE L HITHEA & DTS DB
S THUIED X 9 7eiiktE (35Ot~ i) OIRIE O
HTAKRRIZBITLE DD EHERISND.
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T, Cladophora J& &AL D BB E DR K~
WEKIZW= D HRDOLE S DA TRAL TV D, db
KKED F R TIX. Cladophora $E0D FL 8508
1930 FEAREED B A L TN 28, #FED KN U o
DOEINTHDHZ ENHB L2 &b ZOHAHI
JIZH 6D, 1970 FEARUTIT LA A G/ L7z, L
L 1980 FEfRIZ7 > THKFETH DL I UK b hF A
A B ZHBHEMZA L CTURE, B X ORI
HEDOU OBINC L - T, BFORFELNEZ S
koo &b,

AR IR D SN Tl 1958 4E M B 1995 4F & TIZ 5
AT DN T2 ARV THEIZ Cladophora 38753
B L T a3, 2009 D B REBELD A E 572,
KEWIIREME KA Y~ F Y IN A AR
SN DWITE T, 2009 4EHTTR TY~ b 2P I AU
L7z, b LIEBHES Y RENSHEM L 7= FHEiX
20, o TEBFEARMET 28 b AT v TR TIX
AN T3 5 3% R VAV |- Mo /S - Al il Nl o
hy 7H T R K BEBESLD G E o T2 A RE
MRndH 5,

KON TIZ= 2 U AFE H723 Cladophora J5
ERNRD EREISN TS, 727 L UTaEE
FECHERBEEZRRD ERESNTWD, 7T L4
EAI R —=THH Y, 22D TOREW T TIE
a7y ) — MNEREXARIEEMIC T ST AVRES
BlZledro T L FERAGEE L 0D, 22
TARMFSE CTl. Cladophora 8% &2 A[REMED & 5
IHIE O EAB % 1982 - H ATV - A & [H
CHIETITW, EREELIKR LT, 7L
MDA OWNT S, 1995 FIf TN A L F T
HETHER LT,

2. B EAE

SN C U 1982 4 22 500m MU 5 2R VT B
7 248 iR CERIEDM T oI, ERRKBEAHY (H
A 0.5mm OO _EIZFE - 7-E) O3 & EIR
B MEENESONIZ, ZOHNE 39 HiE AR
O, 2016 4E8 H 4 H & 5 HICERIEZIT->7-, 1982
FELFRER, =7 v N UREREMNA I A~ v ¥
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REWTOOFIOYEERRE by TEFIOUHRSREM 2

*EREE (ROK - BriE)

VA A TR g A T HIS 0.4m2 A3 ERI L |
0.5mm O Tl - 7%V % 10% DR L~ U v

THEE LEREICHBIF - 72, EBRE TIIMIRER
B A W CEAE) AR L, FEIicf L,
AR - B (1996) (31995457 AD 9 Alch

=0 BRI K 7T A ok E K (KE 3em LA

1), H (A~3cm), /N Aem LLF) © 3 7 T A5y
. BV A REICEE SN B X OB RS E
LTW%, £ZT1995 FDOHFETT F LT HR£LL
Bt ncszat L, der - 21N (1996) & [A
Ui TR DG 2 AT - 72, #iAElE 2019 4 8

H14 B & 17 BiZAT- 72,

3. ®R

1982 A2 1m? 472 v 10 fEARLL EERE S 7z R A
P HONT 2016 FFE Lt L7 (R 1), HidEh
EAA 2R Y PRS2 o212 TR, £
YARYIEROARY L0 I AT I T
TUHW L T\, RIFEMTIXZERO YT~ b
AEFE e HE Y ) AVOBENRRINL T\
2, AT T A VXIZIZFER. Notomastus J&D 1 Fl L
BERBITHE L T,

#£1 1982 FEIZKEWTE S L WKLY O
1982 fEE L 2016 FEEH D 1m2 & 7= V) ORI E K D Higk
ELEE 1982 2016

HEER)

Ea=S by 121 0.0
TanypodinaeffL = 2 38 125 19
LOIAFIIFF T 30 0.2
B

Y~ hAES 88 131
AT AR O 1FR 101 0.4
(= P QNN 4.2 12
HUIT A JBO1FE 51 2.6
HEHE 188 14

1995 FFIZ 7 F AV REHR SN R OIZ E AL
T\ 2019 FICH 7 F AV RHER S N, L LIER
DFEBEDOL VT, BEoBICRDIFEDEE LS
LT H o7, 5 BT BN A7 FICHER D
TFAVBIEE ALV T,
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JI, BHINZ2 EDOWNIRICTER ST b, JiX
N ESRACNCEE F7 7 U BARDMCE L, 531 A
DN ENAEFAIFE RN 1L SRR SE AR 72
O, N EJNE B RN ORI ERA, B K81
HANZ R B EME LT,

B FUCIREOR IR mAERAE L, ZORNIX
OENOFE, QERFRMNOFEE, OmBRFOK
RTd D, 2011 4 7 A LR OBKERHZ TR O AE
ROANE DN AFE AR U 72 (5FH 5 2014 O B IR LR
i#,36), AMFTETIL, AKOLOBFBNINZ TH)I
K, HIFAKOFEEZFE L, PAKRES & TAREIS
DINDHTE LR, WEOHMREICOWTERT D,
2. Ak

B - LoD T8 9 ] 1| D KAL IS KON RN 4 His
D M KA 2 BB L 72 (HOBO U20), % iiiE
VIARE E 721 IE O B S B RIEFH(RT720-4V D) T
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3. HWRLER
[A5EREE] AEIE 1 A0 B D IR 50 cm X E S
4m ORI 2 AZEE I D, BAIEA 1 m, 1.5
~2mZE DA b B D, BIRZARITA R EIZ, 0
~2AR(EE ), 3ARGEERLY), 9 ROTIH I = 4L),
ZARBOTIEGR)EIL3, 4, 6, 10Kk~ T, &
THHE CIEAREN 2\, I O @28 RE Tk
TRIRFEH TA/R Y720 0,3,9 KO ZLEFR N LA
KA TWD, ESK Im PLEOEZERARE TS
ZEAET DMHARNMEHA S D, T OREIEDR A
HAbHIcL Y, BEOAEIT I SIS NT,
[KAZZEE)] 2016 45 8 H ~17 47 A OIC 2m %
Z BN EFD, NI ENIT17 44 HQ23m), £/ K
)il c4 HQ.1m), 11 A, 12 H, 2HQ2~7.7m), F
JRIENT 4 HQR3m), 5 H, 7HQ.1~2.2m)IZ#&H
SNie, BRNTFED 17 4 4 A OFIKAL E5- & [F)
U, RFZE AR O #iF KA 1.6m B L7-

BRMBKOFNNRELG EOBENICRITITHE

CERRHCS (LE R, WREx =71 7)
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BPJORS — (ESZERBEMTIERT - A4 - ERER)

[HiF/k7E] 2019 455 A 21 A 0~13 FFZ 83mm
DRERD & O ([E T2 A M FFIRBLINET), FEAK &
ERTHONDNRE L, W RARRIZHA Lz (X
1)o 3 )N OJLFE KT 1T ATEEFR 57 C 0.38~0.64m/s
Th T, W RARRIOARIEAZETROFHIL,
RKT0.57~13m/s ThoTo, KiEIT5eeIkEE
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R DRI ITAK IR OB SIOWAR D S 178 &
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FEEREWH CIIMAAMOANRIZ L Y, KEA 1970
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DROKEDREE K, KAGREEOEEM 72 & O Hil-
IRRENBEAE L TS, ZOERD1oE L
T, W7 Z o NenbE T T b, A
IEENZ D72 D EEER DM > CTE 722 L MR
INTWND D,

HEE D AT S L — 7%, 2016~2018 £
(2N CEEBEWNC 31T 2 A HEM I S DR 12 B 5
HHFFREATH-> CE T2, TORE, —RAEREN B
FOBRPNZHARTRDO L TWD Z &, MEARER
N—RAFERIZILIT 5 2 &, —HFCTRAEDEYD
BWEHZN LB T T 7 b ~DOEY T 10—
hE L, EBEMOEmKRARERIIEICERRYE
HICE DX 26N TND Z LR ERHALNTR-
)

THOOMREERE 2, ANEECORNDY
B & T 5720120, EEMOAEYIL
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EACDVENE BRI G- 2 DB T 5 2 L3
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WEMEERTET V] 9 (LLF [£7 1) LMES,) %
WB L CEHEMO AN AFE L, B S
95 Z LT, BT UEECAS R OB AT
TR ER O T HZ LA HET 5,

2. ik

BT VL TREKERERET V) THNIENE
Tl HNAEREZRET L] O3 O06EY, Th
ZTNREROME, R0 T —4 Ltho'T
MDD N EHRAANTY I 2 b— 5, ¥
I OM, A E L CTTOC (POC X1 DOC)
L XD EBETE, ETEMT T R
3, FEARMAEZEL 3IIHEL GHA
MNTELLOITHER LT,

B BB T VI, ZAREBET L, HR
MET I, HMFEKETNRE S OOEFEET LH
B SR ERE T L (500m A v 2) Th
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%, MHWNIREIET VX, HNOKIESCTE 2 55
THUEIRITLET /L (Ikm A v = 128) THh
%, WHNERERET VL, WEOBYE - §5i - ik
Meiais, K — B AEEN 2SN oAb
IR A Rl L2 AR T T L (WWNTiEhE T v
LRI CZERRDE) ThD,

FELHIMIL 2017~2018 FREED 2 L L, &E
TIAZDOWTEr ARREOBEMB 2% E LT,
[ 2 D B ST - A T AD
BRESCAEERSL, T ML DHEMREZ R
L7,

3. BREBE

N D TOC, TN, TP JRE ORI EE I
ONWTIIHEE LSBT L2 ENTEL—FHT,
FERERINC 5 & POC 7¢ & —iR DX H CHHME & @
TEBEN T B AT,

—WRAEPERIIIEE A — e B2 FH 72 e
OFER DL BT NVEHBMO B 2T o 72, 2017 4
JEIEE - BB & B IS0 R BN S DL,
2018 LTI D J7 728 2 (ERRE R EZVME L 72 -
720 2018 FEEIIE RIS L UMKZRIC KA 3 % <
WA LT7=23, ZOBmEET LV THELTE )5
Tz LICERT S EE LN,

—WRAEPED D> LEMW ST 7 b DARE (M
SR b EEIE (EEfsh=) 1%, BlHlo
HIMTEYET45% THDLDITH LT, T /L TIE
6.6% & ITVMENF BTz, — 7 CHAEWFED A
FvRuRD &, BETNFHBEHEOA—H—L LT
XBEAESTRO NI H > 7= b DD, ZFEIASHIC
DWW TIEBINT — % 32 < BGEDS R EETH - 72,
ETAOFBMER EoT=0iziE, S INLOT
— X DEBNPMELEZLND,
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1) Veffth— (2012) VEIRSE—RRHR, RERBIBUR

DOREFEINT, 189-212, H AZEGAL.

2) HJIFnF & (2018) H ARREAKT-2H 83 [AIR4.
3) R — D (2011) KERBEISAEGEE, 34 (9),
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4) AIEER S (2018) HARREKFRE 83 M4,
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120~122° E, 22~25° NiZ&H Y, HPEK 145km,
AL 400km, [fE 35,914km2 D EE X, FEHIOH
[ RRRIZHY 150km & UT\ 7= BT Y0, UTREHEH
TR CRKIG GBI A AR DRCER R E WV, /T
WD B RER VE IR OB IB1E, A0 JLPEZRHE T,
e RIS AEER AL CREE CTH D, BTHREEFY
7 3000m A8 & LFEZ & 2, BORAL G E T
FALICE W g LR S 0, FEREANC L - L - ff
HLLARANE 55, AEHGH T < PEEE T A WERRK
HIIAFR T 4610mm IZHE L, 4~9 H DHEFITL Y,
2. REME

1R THBEE, JUlEEORESITHD, mil
FEAFE LI E# 7 B G2 L b s PE W 0> 55 134, b
26 RIRFRHET D ¢, 2018 4% 10 A 25~28 HD 4 H
[ CHRA L7, PEMRRIERH IR ORA DMEEL,
% < DOEHER STRECRERL S AL 2%,  HANRIERE I
e 72 (LA % A\ ELRRAO LS T 9 2 Bk i ©
b5, HERCHERICE L EoBRIT o7z,

Jazn
X1 FAEER
3. RAEHKE
HRPE R D FEFe T CABIRlRRR AS B & BV I 0T
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2 OT, HEWRNEGEAE & W LR HERR 1L(23°
38" N; #%Em 3619m) CTrgdbic —4r L, AR RAR
1R, EKIERIEKRITA OImE KEE 2 LT,
NO3z-N PR EE I8 T < TEWVAY, SO4213 7.6
~15Tmg/l DOJRHIPHZ 5D, F LR TR = O R
R CRbE <, KIEROFEILER RN TEDI ST,
FAPE I CIX B/ - miE o, LA cixE A Kk
1M 717 5 0D L35+ Ak ) FEFEHT O P 0 B oD PR A7 A 5%
2308 <, ACHGER ISR E KR D OZFHIEUZ X 5 KR
R BB S HE I S 72, b FF V) oo ST AR ITE
TN B O NE FERIT K U, KA PRI Rl N1 K
O CarBEIXIRHAK L VK, Kt Mg RENE
3o Tz, AL O L% 1000m LL T O b gRpkiek
DOEEAIL, NOs-NEEDNHIRE LV \roiz,

£1 BEBREREG O E#ETOKESRE

o ;ﬁ %E oH /?JHJ'JJE/ cr /sof’ Na'/al N?;NH;N

# (m) (meq/l) (mg/1) (mg/1) (mg/ D)
i#E 17 254 758 1.59 3.22 622 6.33 0.710
m&E 11 9/ 7.88 221 249 550 6.93 0534
t®E 13 102 7.75 7.54 289 516 3.57 0.565
ME 14 102 780 192 245 721 467 0412
ﬁﬁgﬁEEEmmleNNa K Mg Ca”

B (m) S/m) (mg/l) (mg/l) (mg/1) (mg/1) (mg/1)
dt® 17 254 306 0.463 112 144 10.7 209
m&E 11 9/ 358 0394 113 733 13.7 254
b3 13 102 275 0396 553 134 749 234
ME 14 102 348 02/2 682 1.46 10.1 29.6
4. ¢

BB E A TR EREROALIIEM D 5 FE
OIEE & 1% 150~350km LiE<, PFERID R T T 1
JEIN, TRt > d LOFPERIZIEA) 500km DEEEETH D,
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O A e AR ORI DY, ML OFHERES & D
PHE 7R &R0, AR IR O FARE 0 B LTI
PRI ZN T , Cazre Mg2HRENE <, T h U
FE b B AROBESIRRRE L L TEVIRILTH - 72,
SIFSCER : [ENZERBEMF(2004) B i, No.12.
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BRLTWBZ ERboroT.

KIBMENRE & BRRICFIA L, £z, [UaEER O
ERAHIE AT 5 2 & T, 2018 4FFE IR RO o0 B 1
a2 5 Z LD kT,

2. (ERA#M

KEFHEE A RIEE (BREE S AT Apkat i)
BT, K Sem M6 (3 77— % OFH)) T/KIR, &
R DO, pH, ¥, 7 a7 4 )b a, T I NI T
U7 (PCY) ZFHHIL7-.
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¥ BlcL3Rs
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PILRLESERm e S
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—
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Fig.1 {UBRIRICTKEAEZERLI-LZTDRAE
FURBAHNTOREA A —2. K[IaEER T/KIEA
e Lz & &, Kmnrb DR fhEsicis
el/Rr AN

KESEESIZESAT7A D] -

ATkt KE xR DR

- BARK - EsREC) |, dHLZE— (A - pES

IEF# (BIRK « EsREC) , HEE, KE (&K - i)
3. HRLEER
2018 4E 5 A 9 H, KIRDZEAL & IC K HE KRN A
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MR T L2 8T, 1 BFofichHA sn-£E
KBRS, Z DI D & 5 KES I £ TRIKDOKIRZ
KTFSERBOET LRI EZIR A 72 Fig. 2. Z DR
12 REEIAT & COREMITMES, B S InLL FTh
-7- Fig. 3.

JKE(C)
T 142 144 14.6 14.8
:
|
5 R
:
|
10 R R
01845H8H
15 —09:00
----10:00
20 Il |
°
]
N
E
¥
=

5 0:00 7 0:00 9 0:00
2018454
Fig. 3 EAfFT CoREE L OVRIEDOHER

4. F&BH

SIAEER T & 0 Rkt O AR A B 5 2 &
T, RIFRIE KD P ERA~BET L. 2 bR LY
BN & <, Bk R THR Y RS D Z &b,

BRI DIERICKE < FFE L TWD

W 5 ROFE, BENIC X 5 B e <G Z B 25 T 11
SH NI & < Bk /KIR A8 2 8 L Tl <
T & TR KM OEBR 212 L, BEweHH 0D 5% & HE Pl 2

L7
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* B )1 Fn g5,

1. [FCHIT

EHEBIRFE (TOC) 1%, MEXLIEHITKTOR
W OREEZRETEX ST b, TFE, AHHK
2B\ T COD AT 2 THIESND Z &N
2L o C&ETz, WAKEDHEEMOE=421) 7
T, W7 T 7 F o ETRT OEBOEH
HETH D0, TOC JIEIZITRER~DFEHE ARFIZ
BLF DAL —ITHEAS D Z &RBFIZ L 54
NOFEEOFEE D NI Z 5 2 & Ll kv k11
D/ SN BGERH D, EDD, EEMR
R EE o =Tl KD ABEITV, Ak
DORLT-REA RS (POC) # uFEoHrat CHlE L,
B EABKkFE (DOC) % TOC & CTHRIET % ik
A, ELTWD, LnL, RETIHTOC # &
TRIHTEO 2 ONMETH D | HEERDO T A N30
MWD ERHTERIENIEME L 725 Z L3RR S
TW5,

LA, TOC JIZRD A — 71— Tl Ki-HEADRRE
DR E X HEEROLBENEA TS, £ZT, K
WFIE Ttk B S zas % 72 TOC BIEIZ D
T, RO L OER (Bl S 2018) <° POC
& DOC 23T T-1EkD ik L Ok ATV, R
BEIRDOAIMEICHOW TR LT,

2. MBETE

WREME LT (B Bl EaiimE 1 4~
AM7EH TOC & (Shimadzu TOC-L) 2/ L7z, &
72 POC Il Z1Ee 3R /35t (Sumigraph NC-TR22)
EEMAL, REVFA XIASET (B WEE
Bevit (W-338T+W-338SH) 4 fd i L7,

AUEHZ, JbiARIE. B, M. NIHE D ERIRL
2o F72. TOC D& EREHI DUV TIEE - Wit %
1T 72, MR EOPINEHISE, M, JREF
B, NIHTH LEHNM, EOW, REB, EEM
RER T X —DRE T OB T T
7 Kk (Closterium sp. .,
Anabaena macrospora) ¥ L OV
s v v 738t (Chlorellavulgaris, Recenttec) %

Staurastrum arctiscon,

Synechococcus sp. .,

120

EEMNEFNBKD TOC 2 zRER < AIET 5 FEDRE

(WEEEBRMT), BEWLERI (R IRFEBR A HEERR)
A ah, CHERF—, RBIEHSE (EEERMD,
RERACE, JEEEA ((BK) BESfERT)

BRIV,

B A AT AL T AT AIL, 5 SRS
FEST L TR TOC 3 CHIE L7= b @ % TOC JIE B
(TOCmea) & L7, 1% AHD POC & A DOC
EENENHE L TCARFFLIEAKIKER L OLER
Z A= Ry & LC TOC JIEMBOREEE & /it L7z,

[E]{Y 3 Rt = TOCmea / (POC + DOC)

3. WMREEE

TOC NEREDOMRIKIZE POC %< &2, [EIY
FPMEL 22 AR Sz, BEEWALMo X5
(2 TOC1mg FEFE 2% L C POC 23 10 #8 % F2 5 O akkt
T, RAKERED T A X LBICHBER TOC 3
THIET S Z & THAICEINED B 5 5 RRE S
DM, ERERLFRo—OEM 77 7 N w2
eREtOHIE CIX, BER TOC ftxb->TLTH
[EIIEEAY 90% % T [a] 2 fRED IR STz,

ZZ T, TOCFHDORLDBEFETHL, Hikx
WIN U TR IR R A B 5 U721 IZHIE 3 % NPOC ik
LR LRI DES B RD D TC—IC %
e L7, FofER, TC—IC i, & TOC R
BHZ BT, NPOC JEICH AR EN KL, A
NTHLHZENHALNERST (M 1),

Frequency

07 08 09 1.0 1.1 1.2 1.3
R,
| NPOC method [ TC-IC method

X 1. e B TOC 21T X 2 HEE o [V =R

BEE W77 o7 b roRENT
ROt E = 1T 72,
SCHER EEAERNE A (2018)
TR

R HH

HAKBREE P RAFR
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F5m
%]’%&/LA s
1. [ZL&IZ
RIRICIE, BHmEx & & TRl ER L

%@ﬁ&@,%n%i,%—wﬁmﬁ%ﬁ%&Wﬁ
n, NREPDLNREED TS, FH DITIEE
T T 2 E— /L RIEROEHEME O TH 21,
C:N:P EMRIRICE o TRESER L Z L EH B
2L, ZDOJFRERM R OBHYE DD D DOf%
EREMZ L DAY D IRERROENI LD 2 & &
AR L7z, Al BEEHT TIEM T 5B EICE
DRGERORB AR TE -2 0, BHEWE
e LTT7 I UmRE 7VRERIZARIL, BT DR
DR, BEBLIOV VEEEZRDZ. TORM
DO A RBEAHEE L, Hx0RERRD T
RUBRE TIVREEDOEFEIZOWTH L NI T H Z &
ZEHME L.

2. MEBLUVAEE

FUBHER UL 2017 4 8 A LA A=) 1 IR HGER O R e i 45
F ORI PTHET DIREABIER 10 7 Fricisn
TATo 7o, RROIEARPAERIL, FITINRE
ITFIZ L o7, BHEWEOSITIZIE, HoNEH
WERC X DUMERIC L > T I VR L 7 VARER & 08|
L7z, 7 I VBRITRIBKICERE 2% L7025 K 51T
WINL T 12 RERIFRERME L, 7 I VRO A TR
L7z, ZOWIE, +o0ICEmBRER ced L2,
0.1 mol/L NaOH ¥&¥% CRilfig L, FOMERE CIhE S+,
53Ut L7 t%, NaOH ¥R CAFRlAR L, pH % ikl
RLUTHRE L., ZRRRIL, 7 I VBeibEsy
T2 B8 D BV AR & WEPED £ % Supelite DAX-8 #HEIC

WU TS S 721, 0.1 mol/L NaOH VA T H L
SRELTE. 7S VBB L RO BRI

TOC FHZ X VHEIE Lz, BHEBIOU VEET
fa7 U o NN —INEEG iR L (120°C30 47),
NIRRT L O — € ) 75 Vot
JEEEVEIZ LD JIE LT

At

BpoRin (ALl SLE AT ERT)

121

RICEAITIEEMERSTDRF BRI

HERE (KRELK)
3. WRBIUEBE

WFFEx S DOEIRIT, 17T—22°CTRTHILRTH Y,
pH (X 7.5—8.7 THT AL VNS T A B UHETH
T ARGy R < EAEWEIX LIRIR DA 17.6 g
kg ! OEIEMEREIR T, M120.9—-6.0 g kg OIKIER
Thotz. HFFOESIT 1IEROI 1500 m O R
T, % 70—200 m THEAEWIRE TH -7z,

72 UPRIRFEIREIL 0.04—4.5 mmol 17, [AIEEH
HEFE12<0.01—0. 26 mmol 17, [V “#EEEIE 1.0—1. 9
umol 1 THh o7z, 7 I U C:NFIE 9.4—25.0 (
FORHRFUELL T OMRR A FR<), 7 C:P HIFEE L
ARV TIRIR 2RV T 2822343 Th o 7=,

TVIRERIRFEIRELL 0. 18— 1.1 mmol 17, [A%EH
PRI 0.02—0. 18 mmol 17!, AV V21 0.8—4.7
umol 1M T 7=, 7/LRER C:N Hiid 5.2—21. 2, [
C:P HlE 108—751 Th - 7-.

7 I RO C:N HI TSR R EIE O #EPH IZ &
O, ZNVREEO CNE XD & EVMERIDFED bz,
LU0 5, 3R TTVREOE C:N S
Do, Fi, CP HIFT7 I VR TILRELY
bV ME A 3R BT,

HHEW D C:N LIZA T O S fRDEIT T D ITHEV,
EREIDBIREOWDNBZ N0, EMEL D,
FIHBEDO C:P HITAEWNT X DMK RS 35K
ERV Y UNEA LT, EAENTS. BEERO

JEREE DRIRAE U LARE LT, ARIOBEHEYE
SREFEE 7 2 VB LT VRO CN B L O
C:P HBIRD 3 DI LT, OF B O RMN
HORREMEITL, AWML DY ORI ALETLT
WHHO (BIRRD T I R . @AY DIy iR
TL, VrORAREITL T b0 (2 RO
TV, TIRROTIVERER). @FEY DRI
TLTWeL, VUoRARETL T RNED (2
BRO7 I VEE, 3IRREROTIVRER).

7.

£
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EEMILHIETAE) VEARELEM TS V) VB RO R

*HgE, A, ARMEE, eV EEIRK - BRED)

1. [FCHIZ

WBIZB T D5 —WAEFEILEICY V2L - THIR
INTW5, Lo, ZREToWESE (Y7
TUBE) TiE. 2L 05A. REMTITRERR
ZREl-THY, ZORZERGMEMDZ LT T
einote, Frld, A4 ru~ 777 4—%H
W2 GET, IO CEEMOIEY Y8 (POsP) R
JEDRZER 5 Ai 2 5002 Lz (BEEEAKRE),
AWFIETIE, A 7 HETOD, POsP, TDOfMD4
TIRER 7 mm 7 1)V a (Chl. @) EOFFZER
FHNZDONWTHET D, FRFICATo72 ) VRIEY)
T N UEERFEROEREZE LT, M7
v 7 bR & POSP IR DBRIZOW TR T D,

2. BHEAE

FHATIX, 2018 A 4~12 A, 2019 £ 3~7 A O
A 1 (2019 45 A D& 3 [A]) . EEWIALH O E A
K4 (50m,35°18.9'N, 136°11.4'E) (2 Ciro7z, £RK
X, 0. 5. 10, 15, 20, 30, 40, 50m O 8 {REMND
N RUgKRE (I0L) H2WET Y RI—FF
7 (20L) (T TITo7z, BAKEIFEIKIZ, CTD 1T TK
B OB 7 7 A4 VERT,

B L 720K IE, i B CIATERE SR 2 L 1 B
MlizAry7ver7 402 — (L2045 um) T, Chl
a BLOWREREERFE (PC) %% (PN) RENEHH
\Z T Af#E~ 1 v 2 — (GF/F) T, Z11%41 200 mL
ZIEE L7Z, POSP REIX, /14y 7u~hrT7
+ — (Thermofisher, ICS-1600) {Z<T., &V > (TP).
IR Y o (TDP) ., MEREREZE R (NHs-N, NO;s-N)
WX A — b7 F 7 A4 % — (BRAN+LUEBBE,
AACS-ID) (2T, 2L MlE LT, BiEhe ) o~ (PP)
% TP-TDP, =fFAHEREY > (DOP) X TDP-PO,-P
BRIz, PC, PN REE, 38 XU Chl. @ &%, CHN
21— 4 — (SUMIGRAPH NCH-22A, SCAS) & &)
FEEt (SHIMADZU, RF-1500) |12 CENZENHIE LT,

D ERIRRC, WM T T 7 N ORERFERE
1To7-, FEBRIZIZ, 0, 5. 10, 15, 20m ", £4
Zi2 L 32K ZEILL THAW 200-um D A »
Vakil L RIIRE L, ZORAHAKE 1-L O

122

BT TE L, 1 umol/L & 72 % K 9 |2 PO,-P &
U7 P (+P), = L CMIEE LK% 1:1 Th
Z TR (+B) &% 7o, RAEOFRKD
FIIRX TH D, b FERFKIT, KB O
020 m ‘FEI/KIR & H5C 2 B S L, iRl
(g) % In(C/Cp)2 IZ TRz, Cp & CiE, ThZ
NREEAT LB BB O Chl.a 2 TH 5,

3. R

W7KIE, 2018 4FIZ1X 4 HLARE 10 m LA TR 4 1
HIE L. 6 AI2iE 10~20 m ([Z/KIEFRIE B RL S iz
W9 AL TR A ICRLS 720 (12 HIZiZ&E T 117
°C It/ >7z, Chl a ®lE, 6~7 HEB LU 10~11 H
220 m LLECTHAIN L 7=, ZAUSfE > T NOs-N R
% 4 AL, RKETHRAIIKT LZox LT,
NH,-N 1% 6~7 HIZ20-30m (2T 2mg/L LA ED
B R 2 IR LT-, TP OZEENE PP ITIKIERY TS -
723, PPIREE DAL Chl. a DZENE TR~ T2,
TDP & DOP DRFZEMZEENII/INS o723, PO4-P
DOZFNIFRE <, KE 30 m LIEITHEIZIKLS 30
nmol/L LLF7Z-7-, 30 m LAETIL 5 AIZ—KFI9IZ
98 nmol/L £ THIMM L 72, O L, 9 HickZ
5 < AROFETHO 132 nmol/L £ THMM L7,

2019 4E 3 HIZAE T<8.6°C 72~ 7278, 4~7TH T
I, /KiE. Chl a £, NH,;N & NO;-N ¥ MR &
[FIkE D434 % 1k LTz, TDP & DOP DRFZ2 i Z8 dhi
WEAE[FIREIC /NS v o 72 DITKE L, PO4-P DZEHEhILAE
FLITRR ST, POAPIREIL. S A E~HAIZ 10m
T 60—70 nmol/L, 40 m LA T 110 nmol/L &= THEAM L
72t%.—H 2 nmol/L FTHATDHDD. 6 ALK,
FFOV40 m DAETHIIN L, 100 nmol/L IZE L7, F
72.30m LT % PO4-P IR EEIZREE LV &< | 34-61
nmol/L 7347 L 77,

U CBINEE R FZEROFERIL, 2018 4F 12 A 2R <
ETOBRPAIZIENT, BEWMOWEY T Z 7 F v
WY RZIREICHD Z EER LT, F72, 2018 4
9 H & 10 HiZiZWIEfHrE oMK 75 > 7 kv
MERICKRDE) VOFET DI RSN, Zh
HIXTEA RN CPIDOFER LA TH T,
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tAEETIEREKREKEOLEE

ONEGRE, ARSI, RNFERE, HiESRAL, BERZ GO - B8R
KSR, R (ROK - ROk E), FEEE (HEE - &)

1. [FLE®HIC

AL, BRI SRS ALE S D R O —E T

B0 5 km, R 20 km OFFALICIETY, e KK
T EERWFHERE R OERBIN CH L, ZNET
DFE % 72K EVE WG 1 OBHRLAZ G B b 5N
KENUE SN WERNO—> L LT, &EEHElLIC
2 IEVED Db ORFERIRA R ST Y, W
DERERFEEONKEE AT O LT, BB AI
KEDOEE ZBET D Z EIIAARRRETH D,
22T, AT, ALliCR T 2 EEFE KL
OKE CRER) ~DORBLMPT 52 L2 BRI,
AL O A % e L7z,

2. HiE

2018 A= E 2 AL AP (435 : fE AL 5 11 %9 20 km,
SR P R 2.5 km) ICRBWT, UTAER%E
ST R R ARG L R RIS YODA Profiler (JFE
Advantech #-54) V(2 X 2 /KIE K ONDO %5 0> 31 81,
R 7 Z —AF AT X 5 & A e OY
BARIZ R DKE CREIR) 2ihz1Tvy, AREFEKS
B OKE D =R T 732 5340 % Rt LT,

3. BRRUBE

3. 1 dtELE (MmiAm) BE

LA A OSSR, WIEMTIZRBWT, KiE X
0 B AKIBMEWE A AL AN IS < AR S AT
BT EMSIoT, £, ZOEKIEEE, AESm
LIECTHECTHL L L BIC, IKDOE (BiEHEE)
O ER—H L THDZ ENghotz (K1),
3. 2 8% (F@EAR) #AE
SRMRAEORR, HE M ORI X - T DO
JEMEL, BIENEESR I (K2), =
D% DO J& D HVE 51015340 & KIRER B & D - PE )7
AT IR & bR —S LT 0 (B, XK
H L B FE RO OEEIRIE L TNDH I L
DR ENT, 72, ZOBEEMREEEDRRIL,
TE RIS R L 0, 7/12 12:00 EHO HFE S5 17 D
JE (JREK 3 m) 120D, EEAKORE TR~ X,
TREAKOR EU~OEHXIZLEHDTHSL Z &N
HeR S dtz, IS, KEDPTORRNG, AR

123

JEIZBWT, Ty E=TRRERSY ABREY LD
FEM RN LD, EERFA KL LT DR 2
WOEBITEREICBEMR LTV D Z LR ST,
4. F&OB

ARWPTEDORER, BlFEARIL, EKRE & EREIC
BIFRL TRV, FRTHIRMITIZIB W TR 434 LT
WD ZERRRENT, £, BREFEE IR
T EHEPORET D L & bIT, REHEBITANR
FKIUAHT THER R <, ABRFRAKILS AL D%
WAEBRIZIR Bl > TV D Z LRz STz,

ZE X

1) Masunaga and Yamazaki (2014) J. Marine Systems
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RKEMT SV P UIZEBERDERRNE R

LREFETESEOEE

Rimana Islam Papry, K#RZ50, AR (BIRK - BEHR),

1. FL®HIC

b F L, RAKTIZB DT EITEEIED b FR(As(V))
L LTHIEL., ALPRMEENERIT 5 U ViAo A v
EEBITHEPINAEMICBMVIAEND Z LMD
NTWa, W77 7 N OAEKRNIZEWT,
As(V)ILHE b BR(As(ID)IZER T S 4, — i IXARERED
FAF AT IV VERMMAA)R Y AT IVT v
R (DMAA)NC 2t | SN &5 (Figure 1),
e F~O As(VYDOEWEIT, KK Z
N DAEYFERSLEBRRREICL S TEZEETHY . FRIC
Wiy A b L ATk D REHRR K 23 5289 5 v BE
HENRH D, 2 TRIFFETIE, HEaxotfinETSHE
BEOWKNEY 75 7 N DEREERZITV, VU
it & b ROPRELZHIE L7250 T TR As(V)
OILFRE L ZBIT 2 & & bic, \EHENEeHEL
B OB A~G- 2 D EBELRAKNW T 7 7 b

DOt R ORI LT 2347,
?H QH OH
HO-As-OH  HO-As-CH; H3C-As—CHj
0] 0 0
%k & K7 (% &' K (x
As(V) MMAA(V) DMAA(V)

OH OH OH
HO-As-OH HO-As-CHj H;C-As-CHj;
) %% 52 g I &R $lx
As(I1II) MMAA(III) DMAA(III)
Figurel U VBEUEREOIER
2. MHALAE

W77 7 hrkkE LT, HEllEHo
Staurastrum paradoxum (NIES528) .
aciculare (EEEEWA & 0 HAME, A B RS RF R L
12 &0 ML) | BREEER O Pediastrum duplex (NIES214) |
Scenedesmus acutus (NIES2269) |

(NIES2199) & Hv 7=, U > F& 1.0 uM &Y 20 uM,
As(V) 0.1 pM, 53 FE 0~5%0 (N THEK(35%0) I &L
FHEE) ITCE Lc C 5P © 2 MRS E L7121, 1.0
umAZ AT 4 NE =R VREIRET T T b
Akt ol L CRF LT, 7T 07 B O
DFRITITINEF e~ A I nRa—F (F—x
) HWTERZENRD T,

Closterium

Botryococcus braunii

124

B, BORETR, R (@RK - #HI)

Eeirh o v B O E B IIKE LA E b
A=)V R Ty T EMBEDEL T L — LR R
JIEEERE (CT-HG-AAS, 170-50A Atomic Absorption
Spectrophotometer, H37) % V72 (Figure 2), 7=
AN OEERZDOERTIX, 7 4% — EITHEL
Tl E~A 7y = — 7B X BRoRE. 5
LG 7T A~ BT (ICP-MS, SPQ9000, &

A4 a—) I L THIE LT,
He
il bz
J—F—
3% NaBH,

Figure2 B X LR FEtE

3. BRBIUEE

B2 M THET DL, &TDOT 77
RRRICOWTHESED EH L & HICERENNE
SN, S A L ZASOIMEIZHRKEY 75
7 b DOREBIZ L > TRE S ER o7, BlAE, P
duplex 1 X¥g 55 D 55%3%§§< AT HEOTEE 5%l B\
THIMEE RS 720 . BRFBEICKVIET 2%, &
EEOMGENRESESINT, —F. S acutaus

WIZOWTIL, BN 5% %8 2 T ARSI
BRI B Z RIE S o T-,

WIZ, B BROEEN~DORMEEENZ DOV TSSO
AR Uz, SHEMEDME P duplex TlE, ¥4y
B R &7 b B A MRS T ISMast~
U228, SRS E W S, acutus DEEETIX., 1
SGENEL 2D EMENE ZENSEML 2,

T P. duplex |22V TIX ST 1-3%0l2 BT
Fe b DOIRAE As(V) % As(I1) J2 (X DMAA (2259~ 5
TERMREL D Z ¥ pyholz, — T, As(V)%&
BIL c AT LT DN E RS WS RS
T2 b, IEmIT « A TFIABEEINZIR KM 7 T
7 R OFEEASERE T O As(V)IRE K O/ 8RB
X0ZETHL Z ERRBEINT,
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4B 9/30 (A) 9:00~11:30 —fig-RRA2—FKK, 2724 L (10:00~11:30) /
Poster presentations (Core time 10:00-11:30)

RREFT | RR2—&EXETRRE (BARAMNFHARBEZFREREN

P-25 EEMALMICE T 528MIT T HIRNKALIGE

(¥) *EARERE (BEER) - #BERGEEX) - HERX (OMHK) - BIIFFE ERF)

P-26 BEAT7)V VI VRATLERVW-FEBICK T 5ERMAKRREDE=S2) Y

(¥) * K EPREAC - R - BRARS - IEEE R (XK - FifEi)

P-27 BEENENIEICE T 5 IEBRKROFHIZONT

(¥) +*EEH - AIARF - BHE—B  (FBIRHD

P-28 BEH REMBTE2FA—ILOHH

(E%) *HEHE - KIFFIX-)IOE (BERX - IRR) - /M (BX - XKKUEED) -
EREE (BIEX-#HEETI)

P-29 RIBRICE T L5ERMRE & RERGIARLLES

(e%) *RAMTE (£RKX-ET) - REFHE - 0pE# - =N (£RX-TRB®) -
BREt (B)IRIX)

P-30 BEAMIZE T 5K KEDEIREE

(£%) HEREZ - KiBPH - BIBER - PHANE RBSRIEEtE - #)

P-31 HKBFIZE 1T BAIKP OB > LEEE

(e%) *EEH—E - AOEH - PHEZ - TREL - THEX GEERA-H) -2
g2z (RiEX)

P-32 BEWCETINUEEEBKRIADRRGALDOES)

(%) *hEh (£RKX-]RA+E), EFEX ELEX-R7>7), BEEL (R
FH#E - WR) , tE&HEA THMEHEX (RiLX - RERZ) |
AR (FUKXK - BOEWE)

P-33 EREEAEMRICE T HEREEZZ T -BROTIERVKERFE

(E%) *E sk - XK/\KFH (METX - ]BiF) - FREE (EEAFRERX - HE)

P-34 BEEBRILHO—EKZEICE T 5MDLBRIERIEL FEZDEE

(E%) [ AS5h - ILARAK, IWAFER., tEF— CZERD

P-35 G & ERUIRELFMEKEL 5 DBRERE, FEERRBICEZAHEE

(E%) CKIREBEROEMAFZMLOSDERRHICEZ HFE
*EBIRF— - PHEX (HEEX - K -BRESE - KFEAGEKX - 1H)

P-36 BT HEMF KDL

(k=) *IK M - EfE - BEIFE— (JBILK) - Neil Rose * Handong Yang(UCL) - &I
i GEIRIEW) - EREE (BEX - ET) - FEEX (LX-ERI)

P-37 ARREHTHEKFOEYHKICEEE LTRASATLEMN?

(%) *Z8 ] BER - BREE®R) - €8 5% (BIRH) - Fik#th (BEHX-HEX
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LCTHETHD I EWRBEINTZ, aHVT I XL
VHRITRIREE AR TSI LML NTED
STIAR DHEEFEFN D b RIRBIEB DR FE %m0
FAETEILLTWD Z EMRRBENT, LirL, =
YT I RXLVHBO §ON EIFEHEM TH 5 Rk
BHLEOD S 17~1.9%EVMEZ R LIZZ &0 D,
KD 3N EDIRNE 5y 2 B P IR E 7= 13[A)
fELZFIEEER B 2 b, ARE ChL I~ TN
LVBR A A LD R EWEIE Tk
WEEHkORFEEZFLL T2 &b, aby
TIRXRLVBHAREDOE L 705 2 & T, SRREEEE
H K ORYHE~E D ATLEE 2H > T D &
EZzbhb,
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BRONEBOIORTTANFT SR NABHEDOREIZHS

AERREEOET EAMHEICET 2B/ RERE

1. [ZL®HIZ

T, BRI CIXFE eI A A A N I XX
YA (FEFET A A ARSI AT N L
T, AANT) BMRAL, FRCHEA AT REY
A XY, FIT, 2014 FEEN S EEEE A0

Wi 2B U CHBRFEICE T, 2016 N
OITRBIERRR & &a] - SR A Tl & L7-x R %

HEXE U, 2018 45 % C 3 4Fif CA B w2 i
¥, AT AR LT, B
DIEFENZ LD KEOWBOFRENBEIND Z &
hg\ﬁﬁwwﬁﬁlmmﬂfmg_%fé%%
Z Y U TREEAT S T RERIZOWTHET 5,

2. AEMERE

RIRFETIX, A AT O KBBREIE & IEF I
BrRET D70 T, IEERFD & 72 D KRB kT
LCHR Y A7 26972, KEBUEHE 2 Gl
T AR = ANRBIICHE S, £D
WARICTA AT REE DR DS TR STz, FIsE
T FBORFNVO 7 = AEHEFNCE
W, O OKZE 1. 2m) & AMA K 1. 25m) 12
20184F 4 H 25 H~9 A 18 B, A%V —XIRFHR
Fit (HOBO U26 fFEWbrE AT — RfF &) 2K | 30
~b0cm [ZRXE L, 1/ TR OKEE 2. 2m) 1Z
201844 1 5 H~12 A 25 HOWIR, A€V —=k
TEFERFEE (RBR #5Y) 291K F 50cm ITRRE L 72,
Kkt X OVEFERIRE D0) 7 — X%, 7= X
N ESME 10 43, WL 30 43 HIRR CTHUS L
7=o F7-. 201844 H 25 H5H28H, TA 11 H

B 1 Lo R H g AHE-50em 7R:2.2m)lc

)R 4T-, WEHG—RR, ERE GERtv)
P TLA GEEWMIEWAE - B IR B RRIER S

(27 = ANOIME E 50em (2B THR hILERK
(2L) ZATV, CO1 7T A ~—% Hu T2 B 5% DNA
FENTIC X 0 A BB & Lz,

3. BR-ER

B IR KR 4 A 15Covs 5 A
18C, 6 H23C~t kAL, TH, 8HICZ30CTY
— 7 Lo BT, 12 AIZ 11 C&ER LTz, DO IX
4 B, 5 AI3EIEMED Tmg/L, 6mg/L THo7=D, 6
HIZ Img/L Zfték L7=t%. 7 A 3mg/L. 8 A Img/L,
9 A Omg/L (MEFRALLAT) &AEMHOERITHE S 72
W UL (DO<K4mg /I IZE TIP3 2 RN R 5
7o 10 H ARSI AARAE DS 6meg/L & Fla] 5 Z & 137
Motz (K1), 7= ANDODO L, 4 A5 HDWH
IREREURE £, BRARMEAS dmg/L 12725 2 L1372,
o7, T AL Omg/L GAERRFLLT) &R L7z,
T = ANTIEL, A ST REKIL 2017 4E 12 A
DEAEHAE DR R CAEBEREN 2,25l H Y, 7 =
VADEERE THER L T2, BREL DNA A Tl
W77 b, SIXFFTA4AH, THD
Wb R &AL, =AU BEEIE, 4 AL 5 HITKR
HEN=8T7 A snihrotz, fAFETIE
ZHE4 A 5 A, THOWTR bR S, =
AX4HDOHR, TNA—F )4 A, b AR X
Niz, TNHORERNL, A4 NTFHE T OE
FVE T AIT72 % & AREE SR M D @& ORI 72 - T
WHZ ENRBEIRT, 4%, B EIC X

| T IE R SRR FRIC LS < UKk - AERE R R
FEERFTL TS RERHDH EEZTND

B D infrlkE & KIEOEL
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b, A, BIRAEL, KRNE & (EE IR -

1. FCOHIC
FEREWEKI T, 1K1l - WHHEEICL D TB
FOFE, FIFESIC LD H LA0MENOHERE T
WOREEMTONTEZ, ZNHDOFEITE DM
WSO TIMIEFE OB R —R & 720 | iR (&
KIF) BDELTHNDZ D, BB CIRERITS
AT ~O LM (Bik) FHOXMKEED TN D,
R T, fERkENEORD S, EEROFE
MNP L TR Y | EEIZMIT 23Rk HAL T
WD, HE DI, INEOBHIZE T 54 RERSGET
EOBRFHCE T 5720, ikl LIGPrEICRIT 2K
AE O A BRI & A B BRSO BLIRIE IR R A &
Il LT D, ARFEFTIL, 20174 12 A5 201¢€
10 H £ CoREMRICE S, KA &
A BBRBERATE & DXt SRR 2 G LERE T 5.

2. M ERE

HEEIMD o0&kt TS (Filf~A 7 2 ik,
20164F 2 H - 11 A1) BIXOEOMMOHRIZE
WC, 2017 4 12 A ~20184F 1 A (10 #1,5) . 201¢€
F8H -10A (£ 6 ICHHFAEA I L7,
AL, =7~ N—UEIRSE (B0 E 15cn

]

AL e i e s NTI AL s AN
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BEENRROBERITBFICETIELBMMER L ERRE

FELRPHIE)
RAEA, BHEAE (Rv7 7 /)

X15cn) TEEA 3 FEEREL., BHA 250umdD % v
K ChD ol LY 10%R/L~ U o CHlEE L7,
B FHR LT, EEIX, =7 v e AU
TR E 72 IH A N—2 X 2 aT7RIEITV, £E
10cm DORLEERARL, AHEM - REEEORE, KiE
lem O EEFEMREEZHE Lz, KEIX, KB T
0.5m DIk Z N> BBk gs TERELL . A1 - %
BIGZEOWREE, 77 7 b oS 2 RIE L
7o Filo. FHUSOMIERT IR Z RS 5720,
KEEDN D 50m i & TOKGEE —EMFETHIE L7z,

3. BRLEEE
FRIEABMO S L, B E LI KEEER (I3
). VUIFOEREE (KD 1L, JEERRE
YA N 2 EH 350~700un « 350~450un, FiER
BWENNTNER 1.0~1.5%, KENRZNZENH 10
~2.3m-* 9 0.9~1.3m D Hi s T\ ME 23 7 B ATz,
JEAE BN O L B R & KE - IR SRS O xt
JEBAGR & IEYE ST (CCA) T LA R, K
AR & HLE T 5 B BRBEIR I, WAL,
EHEREE, WERERE LB Z b,

Oz 0t
7S -]
BETATAH
BtoFaofE
BaR)HEE
mIZX$F

EREE (2017412 A, 2018458 H - 10H),
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1. FL®HIC

PREANL, KEADOF THEIESCKEZED—IK
AEFEFITH L CRICEMED @ < BREANIARITHTE
HE U 72 BRIZFERG BRSO — IR A PES 1T B % ] F
TVRAI N DL, —REEZICKHT 2HEEEEZTHD
7D DRERRRBRAYFE LT, B Ernmn e
WO NG, FkEED Pseudokirchneriella subcapitata
NINETIRASIEH SN TEZ, —FT, £HDL
DIATHFZIZ LV | FREAIOFIIZ L > T P.
subcapitata XV b @O EZ R TERENFET D
LN BN TVD, Fo, BORSE TIREE
WA AKE (T AT X7 V@Y Lemna spp.55) %
KRE LY A 7FHEN T TICEASNTEY, H
ARTHEAINDZ L Eolz, 2D, WL
KREDEZ T — 2 28 L, KEZRBAEDE L
THAT LU ZRTHNERNH D, & 2 TR
TiE, —WAEFEE T DIREANT T 2 O
MEZET LI, TAYF I RO X
B Lemna minor % FNTZ W3R ) 7g A Z—T" b
BRI AdE I L, 7 F O KRR BREANS X2
aux sl 6 HOBEE (K1) OB CEEE
BULEE, EC50) Z L7,

2. MEEARE

AW TIE, 6 K~vA 277 L —FrDU = /LHOD
10 mL OFRBRKL (SIS £5Hh) 1T L7-a X7 4
Z 24°C, FRJEE 5000 lux GEGERRS) SofF FotEIRSR
WT7HMARSE, BEITREXA 3 8, x5
K& 6L Lz, A—/N—~y RORAFx FTLE
No~vAr7n7L— NOEgERE L, BERHETIC
Ko THEW A A~ R & fktaiBsy Omfg & LTHl
E LTz, B DmBEOAEREEZ T RRA
k& LTECS0 K7z, #mEIL 7 n ALz
Ay, VAR BT Ir= BTV FY
Ty, TVFTru—, m AT BT 24-D
D 7 RO KFGHBREA 2 H iz, LSS0 EE O
M5 — & 1 Nagai et al. (2016), Nagai (2016, 2019)
iz,

1EOKBARERICHT 220X 00 L EEORIHLE

*EERRE], KFEE (RO -

3. WMREEE
JERZMEHBORERIL, 7 m ALV T 7 AU ha
XK L TRbEWEEERLE (B2), v
ARV BTV BRORE T YR UT 2 0T
P. subcapitata IS\ D38 (Desmodesmus subspicatus
® D\ MX Navicula pelliculosa) (2, 7VF 7 7 a—
NEBIRTAT 0B )VT X, P.subcapitata \ZxF LT
RbEWEELZ R L, 24-DIE, W oREE
W26k LT H ARV EEE (16000~>100000 pg/L) %7 L
7o TNOHDORERNG, ZTHETIThL T X HIR
DOEFFIC LDV 27 Gl AEY TH Y | 5o
FARE-CK 2 N A CTRMI g 2 2 L BN EEITh 5
ZEDBHBMNE ST,

F 1. aUx 7 ¥ L ORMEEIC AW 8E
4 G2
Pseudanabaena galeata T INTTIVT
Pseudokirchneriella subcapitata ok 5
Desmodesmus subspicatus ok 5
Achnanthidium minutissimum Hpe
Nitzschia palea EEwE
Navicula pelliculosa EEwe

#£2. THOBREANZKHT2avx 730 EC50

143

B B EC50 (ug/L)
YIMANT 7 hay 0.28
ARV 35
vZ77a=) 6.2
SV S >1200
TVFTZ I a—) 4.7
=2 7FafT 1900
2,4-D 16000
HH B

Nagai et al. (2016) Environmental Toxicology and
Chemistry, 35(2), 368-375
Nagai (2016) Journal of Pesticide Science, 41(1), 6-14

Nagai (2019) Journal of Pesticide Science, in press
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FHZ - IUARFEE - ITRRENRR
(KRB SZ

1.IEZC&MHIZ

RBFALES 2 diea 231K R ORI Tik, 1Ak
FEEERTTHD, X LERITIEKICBNTHER
REETHHN, —HTED RO TR
% 2 & TIIRBEEBE N T2 Z L3t s T
WD, TRERELEE O L, WIAERER O — kA4
PEZM D (M EBBEOBRESZ KX B LT N
HHNTWDS, &I, fHEEE @9%%%%%%
T omeE (LUT, SRREeE) 2 mp%% Licy
FEAB SN DEENZ LWz \mﬁéﬁmé_
LR, BEAMRET D2 AEEOAEWHN EIMICE
THIENEESND,

K LRFERRRIEL, XA TROWRBELEZFHR T 57
OOFFEE LT, R ATLHKEBZT 77
VallitEEMT A TETH D, LLRBL, 7
T v valiiic [EORHNT) FEDL BV
T . TEOREOBBTERT 50 1220 T
FENENDH L THDZ < OIFRIZED T
HLILENRDDH, £ TARMIETIZ, 77 v ¥ =2 i
EWOTOOREMET — 22 H5 L #HE LT,
A LHFRHLO T8V T, & LSEHETOBUIR T
WINDTEBRE L RRBEEEHEL, BWLE DM
REMRAE LT,

2. MHERE

(BEF % (EN E*%Ekbfzm8¢5ﬂ31a
M58 H 9 HETILMA 1IERRE DR Z Fht L
Too Fio, AFHAEL LT, 201941 A 17 HIC
A A U7, SRIREREIX, EEE E R BT
) e BT, MEBEREO 2 WEEIICITA 1 R0
BEPE CHENE LR L AT~ AL, & A
RO TWIZIENT, B b & AE T, FFAEA
I, B BfhE, RHEBAHL, 3 X O mE s T
D5HEE Lz,

FHAEBEPA T, SlaH Iz VT 16 o
FAEREL, OEODAHTZY 5X5em DOHEIFEDFF
EMET AT T THERY . ZZFHKTHRO
LEDT-LDOZEYF 7L E Lz, R LR EHIHE
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,,.

Bl

Z

l

HERREEDOFEH LI

S /NEEAE - A FRE
BRETRMOKER G ITIERT WSkt v 2 —)

RMCEEBIRY . Zan T v a B EONE, B
KOWGE « FHKICHWZ, 7ok, ARETIHERD
A TRE L TR B O 2 R 4 DR A
& MR OFIERFAERBRAT T 2 U770 & falalpt
AR S E R A e B L7z, £, SRR
BT, TNZNOHEOBEEETT A 5 B ClelA
ZERELL . S BMEE T CRE LT,
S HRRLEER

2018 £ DB FRAMIM T, &b ABEKEN L) -
72DiX6H 21 ADENTH -7z (AFE/KE 75 mm),
BHO 6 A 22 BICE, HFEAICBT HEEM
A TIHAEBEEO M 80-98%, s mr T 1)L
51~88% 3 H/b L1z, 2017 FEFDOFHATH H
BEKE 84.5 mm ORI I [FIFIE DR D3 HERS
iz, HEKD 1 HEEZD 6 H 29 H O TIX
ﬁ@ﬁ&&mm74Wagi%@ﬁ&W#%MUL
FETHM L7z, ¥ LEER TEME T Tl Navicula
O FRICALES D FH G &7 .
JEHERG . o L OB M 3 R Tl £ E L Navicula
minima, Homoeothrix janthina, Homoeothrix janthina,
B X O Stigeoclonium sp. 73ME 5 L7,
BEDLZBINT BN TR, BRERICE S &5
FAOFBEEH AL L TR Y, [FA—HORR B D
@LT%E?%@@&AEM&#OKOEE SRAR
BT Z2H R Z OGS Lo s 88T %
P BRI FROIERNICHE D MBS EC TV 2 &
B BUR TITEAEE & [FIRRIC B AT 7000 )1 BREL A5
FEnhTnseExbilz, LrLeRs, 6 AT
A DKNEDARN N IE, [F—FE O SRR EEER D 1t el
BRI bbotc, FLERKRDOT T v all
I X DRRBEHOEHREE X5 5 AT, BALFED
ZAb & fkE L7oBeok &, KAL, & 2 WIEDEE & o
BIfRICOWT, A& bE=F U 7 &kt L T

SHERHDEEZEZ LN,
B BRI KB OFEFEIC & 5 LRI 5 bR 0 A
DB E LTHEMLIZbDTT,

a mEN

phylleptosoma .
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1. EA

FREA IR D Z oD, KIF) & RENE, b
BENEE CEHME LA TRIGENZ E bR
W & LEERRIC K D EIRBAFE S ED Hiv, B/ETH
R BB EZ LT D RIZRIEEHD g, Btk
SNIRB S LT LITIIRL L7y, —F T, # 4
X, ARER, Uk, EERCICREREELY 5 X
Do KESTHOKIEA X 2, IASOR = RIEA ATHE
W U7e i, #ulg sk & ik S8, KEAERRIC
BRI R A B 2 7=, 72, WELDNEME ST
REOKRM % 2 E WS 2 T2 B -7,

ER 720 AR L) Cdo D KRB KT, I
NV, RERES LCA, fER Slzon
THPTEZLN TR, T, BRoK
B BT, HERD, TR b, TR,
KEZEA, HREER FHER S, ez 270
W RN RN B 5, ARl ZJIHZ DN
T, WIBEO RO MBI il e RN s, FIFD
EE L SDGs <t DOFHE AT 72 L < A ERET 5,
2. KRR
KE)INZBIT D Ee 7 LAREIC, (1) &7 LD,
(2) EEAK, 3) KEAHOBEILE, (4) K
O, (5) WEOBA . (6) FIRIEELDOH
D7) IS EDARMMEH SR ATRE L 20T 2 &
NhsD, TNENOMEIZAEWCHEERALS S
Haobdo, FlzE, Gk 7 kT
<7, BIERNT v 7 TRADIT SN TN D
N, QDEDICRED a7 NEFTET, (6)I2LY
FEONGOBREE N O, BN RIBEL TV D,
ORI SN TALLA, HEZEE, &
JRBRZE, EREE ). M. HocHulsk, HusATE
(ERATh) , REICED A AT LOEEE, 5 204
YR ELLTBEINTWD LITE AT, T
WENDZ L, AR ONTED
T, E, HENREERIN TR,
K
HEITTTIC, (1) EAR S LHERDER 515 L
L CEGE D[], (2) HEKE L TOFAKRNSA S
A[2]. (3) {AJHBEREMITE D 7= DI A B AT /KH

RENEXRFN DR RE

FHEEEHR (FEK - T)

% (R U BT O BAR A Jii AR & 2 & U CEEHI[3],
T KA 7R ADFEELETED T2 DA PR PG D KT
WEISZR R A (BBIZw 5 030) IZHHEER O/
HDHE LB EBETDHZ LAERELCE T,

)R S At 1 ) | [ I AR A A R E 5 <o

[K&E)l]

PR OAMER S 2T D ERETH, 1 OT,
FTEHOHZ DT TR 78 & &R, %, B0
JitilE7p & CHER LT, X LAEEA D L AR
biux, BT 7, Al BEHEFTOIGHT, Tt
FCAMEWRE T2 2 ERNATRETIZ A2V, b T
> 7 W CIIRERE S BTSN, RE D5 Y
A ¥ —NRETEIL, J~DOEOF A LTI E
7R LICATRE & 72 0 . MREEDBRBEMEN M BT 5,

[RH)1]

NS I SR OmEFEIT7R < FEE & F)
KICEBEIZIES TS, £z, EFEO
U =7 Bk & 2 KB A E I S i
DN TWD, KI5 BRI ETRBGE
B2 (H27.4.2) GRH5D o 2 VRIS, &
MIRCOEKE KIFINCETOIIE#HCTHLZ L
NonND, ZORBEIZOWT bl D,

$588:888:5558855853858838

| |
—i T > t 8 1 — RlEA
tg6km  153%m:  1sGkm  1eSkm . 140km  13%km  130km  12%km  L0km xnom

[AEE]  ESRARA | BmwwEn RS IET R/

B Y Z7HhRFEBREATILITR b RILEEER

[1] FH=ZEK (2014) : ok, 64 :39-42.
[2] FH=#K (2015) : HEDk, 70 : 55-59.
[3] FH=#K (2016) : HEDAK, 74 : 63-66.
[4] HARREKFEE 82 [BHINIH KL 3P26.
[5] https://company.jr-

central.co.jp/chuoshinkansen/efforts/oigawa_committee/
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REALT (BURK - BRR B, alk - EEEEER),
s —, R

1. [FC®HIC

AN (B AR FARRRHAERT) 1%, FAREE
DOTFR, KEEMNALE T 57 UKICTH L,
ARE N m (FeK25m), VUKIHE LTIXENG 547
OifiERE (63 ¥ km) ZFFO, HEOFATIINIC
XU, SRR 2> S i H 9 2 i) [ o 7
ThO, mRETARl S A@m ek,
JIEGA~ETRAT D

NGO T OB 13, W8 S S OV K MBI

(2R KRFEEORNMETH - T /NIEIAD R IR L

5 0 DN ORI X 0 g/ LTz 72 DR
EoBE SN EEZBRTWS, ZOFEKIEIE, W
WERBE~RWEE L B2 | AR EZ RS kS
B2 N0, FAKME~OEBREINIL, ZhE
TIEE A EER STV,

ANTEGIZ L, & 2R & KB IR O RER IO E 5

L FREA T ZIZHRT D+ FH a KILK (To-a) |

BROHEEBICALET 2 AELABEH LA
G L&/ N ILK (B-Tm, MEKREEAR 946 ) 2394
JEHEFRE HICAFE L T D, HERERER © B-Tm
FISEREETAH T LICL Y BEORE CENE
WM ORE~SEATZ 5720, FRET NVOIFE
ZEDDHTODIEFITHENEEE LTHWS Z
LR TE 5D,

AMFZETIXL 2012 12/ IAEES UK 14 m)
D HERE L 72 AR HEREY) (RS 280m) & HWT,
R 3k & 2FAHIKFHE (TOC: total organic
carbon) DU MERFBENRBE, 777 OFRE.
210, BEUOE T T A-137 FMIE K 0 @R 4R
RETNVEMEL, ORI T O EICHE TR
REfEs 2 L2k AINIF OVRRI LR 2 HE
ET D EaRAT,
2. MELEAHE

2012 4F 10 H . /NIEIKEZE 14m O HEEIZ I

BREERBEICE DI C/MIRRMDEIKIE

i S OD £ 72
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S s

CiEvs)

A (GRK - BRATR),
(RAb KR - BRET), MBS (5 /Rt - )
IWHEFY, ZHEE (LI a—YT4)

T (40° 49.09° N, 141° 19.25" E). #J 3m OifiJEHE
EYREHOGI2-) e~ v 7 T A A hvaTl 7—%
FAWTEE U7, MR FAEARNE 1 3R s 13
LA« IR TG E BoHEt 2 T, 7248
210 &2 U AT IEBIR KR L~V HUNRE J2BR
fiskiZ T, Ge F-E LR IR W T Tz, 77
FOREL, AT 7 4 v a b Ty 71
TIThiiz, METRORIEITIT, RSB T
X 4w (EDXRF, Epsilon 5, PANalytical) % ]
Wiz,

3. BREER

HEREW OTREE 71-72 cm JE 3 X TV 77-79 em JE 12
BT, 77 @RI, BIrERE O
FHRFE RS, 26D T 7 713FNE. B-Tm
TT7IBLRTo-aT 77 LRIEENT, HEFREIRAE,
28-29cm, 62-63 cm 3KV 104 - 105 cm 7> S HE)
AR RSN, WD 55BN R B
T, HERERED IR L CEMMEZ R L, —EOHERE
WETHDZ ERNbhrolz, B-TmEO LT (MR
WITREERI 30 - 100 cm) 2> HERER U724l Fr o fick
PERFERIL, AU KFEREESHTH o T,
—J7. TOC DFEREIL, KEHEREY THI 800 cal BP
THY ., HEREWEFER 30 - 100 cm (2B W T HAEY
FEHABEEU B WMEEZ R Le, 2 OfE5IE,
IJED DI & O WEERAE &2 R > F P O
BACLDbOEHESIND, — BT A-137H
ETIE, WSRO L Y —s 2552 L
WTERMSTZ,

FEOERBIEICE SO TR SN FERE
TV UK EIEI E TR BORED LB N F —
> B /NIFIH OV I, % 2000 cal BP (ZB4G S 4L
T2 ERIE ST,
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Rl IEHIN
AT (hoRBisE), LR#H CRALK - RIE)

1. [FLE®HIC

MBI LA LB oI A2 5
MTT DT EICRY, FEREZY 5 DA EOY]
K, HRIcHORT 2L MEFF LTV D,
(Sugawara et al., 2012; Chague-Goff et al., 2017), Ht
J& TP ER S T R HERR ) 2 N T IR KB D HE TE
WZOWTINETIZE L OHMEHN H 25 (Minoura et
al., 1994; Sawai et al., 2004), SN2 T, FTHEDEWNF
T DHIEE - HIEORAEIT LY | HIEHEREY TS
DOEEMENESSICEE > TW5S (Sugawara et al.,
2012; P31, 2014), HEBAZETTT 57201
V. RSO HIE s D EEHERTY) 2 R L oAl
FHEZHET 2 2 ENEETH DL, Lol BRHER
MaEBRETOBIC TR 2 DOMEE MRS 52 &
DARRRTIH D,

O HHEHEREY O RERORE
@ HRELAOERIC L DA X Mgl DX

LR 2 AOMEEZMR L, BT —2I2b &
DWW A N MNEDOREFEEZRFT D2 &
NEETH D, EOIZOWTIE, KILKESC R
PR FFERRES X0 HERE O T AR O HEE 23
EHHNTWD (R D, 2014; 2017), L@
WL, HERHERR DAL RS K D XD T &
T2 (Kuwatani et al, 2014; ; Chague-Goff et al.,
2017),

EHEREY) OISOV L, RO K&
DRE NS Z MR DD, Ll R OHERE
MNEIIN< ELEND 7 — AN L IOHEFEEREED A
LETH DT, HREHOMBITHMTITRV, R
I W THE A T & 2IHN kot Bkl

O FHEIIRIEHESL S Ty, AFER T,

B X MO MEZ AV, EREOQE2RHT 5
72 O B IR HE HERE ) DAL 30T O FiEB L O
B oI T —Z OfFHTFIEIC OV TRERE R 4 W
HT 5,
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RPHERDDILE ST
—X R TBERME(C L SR M2 ERRERE—

(R obA - SRR), REAF (&RK - &R’RAL),

2. MBEAE

AHFGE I Ee I HERE ) DAL BT Tk & et
D7z, HALHT KSR 0 S BRI L 7289 1000
FERT~2000 FERTOHERB 2R LTz, 77 A F v 7
R A AV CHERE 2 DIRE S MICR S 10em,
& lem, & lem OFREL (U-channel 3K} %4y B
L7z, 47EL L7z U-channel k% =K T #5 CE
LU U7z, BB 3T 24P 5 L, &AL X
Sy HTEE (HORIBA ¢ XGT-5000, Scanning X-ray
Analytical Microscope) CIbFo#T % FhE L 72, X A7
E— LT 100 p m, X BRAEEEIT 30kV IZERE L,
TIWVI=UA TAFE AV TL IV T LR
F L D ERITEFRITONT X FRIREE & JE L
oo ol BONTHETREROBET —FZITONT,
#atY 7 b R (CRAN: http://cran.r-project.org/) % fiff
FH U CERR TS DR G HLER % 266 L 7=,

3. WRLEE

AWFIE TG DT RIERE R, BER O X 5
Hric Ko bk T — % (B 5, 2017) OZEBHE
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Methanotrophic food webs in tropical lakes: a preliminary report
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Li-Hung Lin, Pei-Ling Wang (Natl Taiwan Univ.), Yuki Kobayashi (Yamaguchi Univ.),
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1. Introduction

Freshwater ecosystems are regarded as the primary
source of atmospheric CH4 which is 25-times more
effective than CO, as a greenhouse gas. This estimation,
however, could be biased because of limited knowledge
on limno-physical and ecological processes of CHs
cycling in tropical lakes. In tropical lakes which are
meromictic, i.e., there is no mixing of surface and deep
waters, CH4 is stored in the deep anoxic waters, whereas
its upward advection is hindered due to strong thermal
stratification. To date, how much the CH4 storage can
contribute to the overall emission from the tropical lakes
have been poorly understood for lack of intensive
monitoring.

Since methane oxidizing bacteria (MOB) which
assimilate dissolved CH4 aerobically or anaerobically
embed CHy-derived carbon in consumer biomass
through methanotrophic food webs (MFWs), they have
great impacts on CHs cycling in lake ecosystems.
Therefore, understanding of controlling mechanisms for
the MFWs can also improve our estimation of CHy4 flux.
Here we conduct monitoring survey for dynamics of CHa,
MOB and MFWs in tropical maar lakes of the

Philippines.
2. Materials and Methods
We monthly monitored vertical profiles of

physico-chemical environments in the Seven Lakes,
which is a cluster of 7 volcanic crater lakes called ‘maar
lakes’, located on the Luzon Island in the Philippines,
from October 2016 to February 2019, using a CTD
profiler. For the deepest three lakes (38, 62 and 156 m at
depth for Yambo, Pandin and Calibato, respectively), we
further measured dissolved CH4 in 6-7 layers from
surface to near-the-bottom waters. We also monitored
vertical profiles of MOB and MFWs during the mixing
season (February 2019), using NGS (Illumina Miseq),
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CARD-FISH and fatty acid analysis.
3. Results and Discussion

During the most of time, lakes experienced strong
thermal stratification, except for the shallowest lake
Palakpakin (7.7 m at depth) regarded as polymictic.
which Northeast

characterized by cool temperature and strong trade wind

During  Amihan, is Monsoon
during months (December-March) shifting from wet to
dry seasons, however, complete vertical mixing occurred
in some lakes whose depth is 38 m or less. The
correlation analysis for monthly data revealed that the
thermal stratification was destructed with the decreasing
air temperature rather than with the increasing wind
speed, suggesting that temperature-driven advection is
the primary limno-physical mechanism to cause vertical
mixing in the tropical lakes.

Three deepest lakes had high CH4 concentrations in
hypolimnion, ranging from 670 to 1172 pmol/L near the
bottom at the end of the stratification period, which
shows high potential for CH4 storage in the deep tropical
lakes. During the Amihan, however, the CH4 storage
almost disappeared in Yambo due to the vertical mixing.

In these three lakes, MOB communities were composed
mainly of three types, Type I and II, and NC10, while the
NGS that
Methylacidiphilaceae,

analysis  revealed a novel taxon,

dominated in an epilimnion.
Despite the high CH4 concentrations and the presence of
MOB, of CHjy-derived

zooplankton was low in these lakes, compared to that in

contribution carbon to
non-tropical lakes, suggesting that MFWs do not
function as carbon recycling so much in the tropical lake
ecosystems.

To quantitatively estimate atmospheric CH4 emission
during the mixing event, more intensive monitoring and
incubation experiment are needed to measure advection

flux of stored CH4 and CH4 oxidation rate for the MOB.
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