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DO PLANTS' STRESS PARAMETRES REVEAL THE
COMMUNITY STRUCTURE OF RIPARIAN VEGETATION?
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*Lekkala Vamsi Krishna *Takashi Asaeda *Bhagya Nallaperuma
(Saitama University)

18:15

MODELLING RIPARIAN VEGETATION DISPOSITION
CONJOINING HYDROMORPHOLOGICAL AND
ECOLOGICAL PROCESSES: A CASE STUDY AT A
PLAGUED SITE
*Bhagya Nallaperuma *Takashi Asaeda *Lekkala Vamsi Krishna
(Saitama University)
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Application of DNA barcoding for identification of rotifer gut 2P16
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Oh Hye-Ji (Kyunghee Univ.) = Jo Hyun-Bin (Pusan National University)
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National University)
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X3 (Doi et al. 2003: Aquatic Microbial Ecology, 33: 87-94) . 4 H T BB WHLS:
WS ST TOWET, = F TRILDOEKIIRERARKEZGIEEZ L #E L (&
BPUL - I BLUR) D 2014 MK TR, B8 A MEIEE 1272 0 L KIIME ) 8 ) KSR D
WY LM A EEZ L Z EIFREICH LW E ZATT (HAREKES IS
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Bk 1T, BRI « (L% - W7 ot 22 RAWNHEMRT 5 BRI S LT 19
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WHUL E e o T, KB ZFARICERRT 2 IRIE PR NERINDL IRV E
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ARBBEHL, Tk /3T > 2D S I O KB F AR E B D% Y | ik
ST AT BB T | W T S BRT 5 2 L& B L LET ikl
PSP U ANTH T B B DT E R AL IOB RIS DV C R £ I LT

Internationalizing Limnology 11

Convener: Indranil Mukherjee
Convener: Indranil Mukherjee (Center for Ecological Research, Kyoto University)
98298 (Fri) B&i5 17:45-18:30
After a successful English session in JSL 2016 (Internationalizing Limnology), we
decided to continue the session to provide a platform to bring together and interact
with various researchers from Japan and various countries of the world. All the
researchers working in any field of limnology who wish to present in English and
those who are not confident in presenting their work in Japanese are welcome to
present in this session. We hope that this opportunity will help in exchanging novel
ideas from the researchers working in various aspects of limnology and this will

also help in initiating international collaborations.
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24



74 h=r7 b—2 L%, Lightning (Fg#. EXAK) DL, EHEHITA 7 "NO®IEETDH T
EMERI BT Mo TWET, 5 HHEWVIMRONIRHT, BOOKRBRT AT 4 T 2R L7
V. DTN OERTYA U ERBA LY, RITER LW EERB LY, BRKFEO My 7 %8
HIZEELEEAD, £ 50 VWO EVERADOTLI 21 o2ORKRICEFTHZ LANTE, MRH THix
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REDO—RHHEOEBETHL—UBMELET, 2721, BHFOWRELCIYMAICEHbIAKZ L LTLIZE
W, Bl 2T A DB L L B 2 — KON T TIE A A T,

<S<ERT T T L>> REFENIF Yy P ETERLET, HBEIT 1620 2 FELTWET, #£HM305%
FEARBLE L, 54BN TORKRL QW With, 54AEBE~OERIGEE 50 E7,

25



(EKFEEFDODE E F]

BN (BmERT) - miee (RIFRT)
9A288 (K) =&=E1 20:00 - EHE=
9A298 (&) KF=E1 21:30 - HAERXR=
REE1FERLT—X)

PEKFERETFORE 2N, FESLKA R REREIFT—2BUTCRHELLY ) &
WHBE DG & EE, KSHIHPICBEE L, BRZAVEREZEY T CnET, 4
FOERI ERICHEY FOMEELEZAL I T ed a7 MIBITTOET,
RN B, HAY B, SiEH B TTO T, TOTERIU EOIZEE O BEE S RRAY
IZZZML T2 &0,

Fro, REWIMAFIIKRE, HEFOLEVHBELTE &7 —RA&&ITTEY £4, £E2n
TRFNCITRIEB LR W& M RFOFRASCKA RIS &L ORROLGE L
TIVEMLSZZE v, BEF, BIIHEFLEo e, ERTH REITT,

IHELHLEOIBZHLL IS,
fEkZat T2 (ES) HP : httpi//ekaijsl.tumblr.com/

26



[ & % B T ]

2FOE—
KEWIRH, 2512 2F 0 B —IZ CTRESMEZEIC L5800 - HIEHIRE DR
SN RN AR AT o TCWVET, BIHERLEBERNTFIV,

22 - HIR
JFEZ KN TFT v
AR AR
IR-A—-ITA
BAEFE ()
N FAD AT LES
T LZHR
L‘[ib% E 458 2018

[ SoFavEIF— )
9OH29H (£) 12:15 -13:15 A£i5
SINAEZEIC L D8 - I EREZREE DA OE A « R 2 2T 4 REIZ X 0 fiFEL L TW
2R &xF94, 555 TCTITEMEFI,
HESOOLICEEEZEL RFIFE9,

REE A - MR (HBSE SO 1 59)
IR-A—-I4
BEREF (%)
7 LZR
WME S EFEE 45/ 2018

27



[BHR =D ERN)
9R30H () 18:30-21:00

HA YR —= TR TV ET, BERCH LAENZ I ITHN TSV, 1
HFORHIABLEINTZLET,

[BREDODZERA]

KEMMR, 2F 0 C—lCTER S EIIEV T LET, BHE, b L < BRI b
BATFEV, 2B, ERHC IR b S S0 975, BEMISIC OV T E Y
TR S0

28



1HB (2017%98288)

29



HREBOERMRICEATHLEL—LREDHH

1A01

RV R

1. FLEBHIC

2015 AR EREER S TRl rTBE 72 B %% HAE )
(SDGs) D& DITIE, REEARBROMRA - [FIEN
FoivTnd, BT 5 AMTEB) XK Z 5 LT
VR D TUIRICE BN KT S0, AMIEE)E
MERR L7228 BRIV RE R OIREZAT 5 T2 DITiE, ik
B AR MERA R TH D, WO THERKERE
P R TR HEyER S, LOICZ (Land and Ocean
Interaction at Coastal Zone) | 72 &, Felik & HED — 1K)
IRACRE O BEMIIMERN SFEMII SN TV O
D, REBEFHICE EE-TREY, BURIREDOH TYH
IR R ATRE R IR L LT 72 dici, Rlgid
RO ZUFERICFHMET 528, 2L T, 0%
(LD HFLE~ R IE T A
LU, TEROAFFETITMER 7 vt X DTN FERT
Hollm®, WK EOLESOV AT AL LTI
L, SR, EBEIBRICS A TW RN, £
I CARME T, AREEOBBHICICET IR L
B2 — LoD OMN &2 A 5.

2. ZBEEOK - MEDE

BO10Z, K - WEENRE &\ D RS D AR R YERFSEIC
B AMREOERL LGB €TV 70
BT BRET L CTHIW. Bl ET Y > 7 OFED
RIZED, BRI T DK - WEEBREOET I,
MERE KRG E LTEBES X = —3 g U R
WIEATRE & 2 0 D2 H b, ik E O L DDOHALE LT
IKENRE D ZE B A REZE RIS P b3 5 Z E 3 AlER & 72
Doobh5b. ZOXIBRAITENTIE, EHE20FIZE
ORI R E RN AL O, FRICHEHEE T OFREER
B BN Z OMWROEREN 2> TS, )7, K-8
BRI T O ARERBRICRE RERN S S To &
o7&, TOEZITLL ERV. Wb bk
BT DKED/NT RIATHD THWKOZER
KE) WHEOREEZLRM L TN D, SNz 5 L,

AN

NI T E Z KB D A J1 = X DI AR E AL,

RS D NSRRI, HRET OWHE I LSRR
NBBETIED 505, KFR AN HIE, HHEE -
EAEICBIT DA —ENRO L ODORERIEL LT
BEINTWLHEERD. Lehi-T, BIREATIE, iR

(I B R+ i AR)

ERERICEHET 2 BB H D,

30

B DI B 72D S DK EORFZER—I 04 % &
HRERBTHZENTEL0, KEIZOWTE, +
MEHEICREDEREE XD ZENTE TWVARVONE
RTho.

3. HREBOERWAR

82 ICARBEM OB OB Z B4 5. R
Few T 5 ETiE, EBOFREREOMEIANARAKT
HDHEHLBEZLNDD, WD D WVILFRE (A
Ele) wXIGE LIERFROBE L, RO FinkR
FFEITHMRIBERICH D B2 b D, EEALHA D
O & DITIRIIE & W o~ 7 e R ffliEmD b &1,
Mz TRBEE V) I 7 a2l E8E2MMESTREBLD
DD ERHREWOERMI, FRRIIE O ITIZ
Lo THUETHLINOLTHS. HIERGE ] 1320
WA THD. LIERn-> T, FREEOBEMLMALZ R
FT b, REBOBBHIEIIATETSH D, RICAHRE
HERIFEICB N T ED X D R EN EE & 72 50
BT D.

LIS, VAT AL LTI AR X D B O ML
MEEND. VAT A EITEEOMANERT 2 M
FB7 0, HAEERD O EBIER I WERE A
%45, HREMEHEEHIETIE, AT LAORRESE L
LTH, B, BardoEIcs <, FERITITT
NMOBERBNEESNTEBY, ERENLESEICRS T
LHEMESNTWS., LML, TOEEBLHEMARMTS
BEHIBANC ST, T, TR & uv
STMESEEBL L L BT, WRE AT LAELTEDL X
DTSRG 1T O MER DD EE 2D, & 2 12
X, AR —E R LK - WEEE L ORRE S )
T DN EREE R DL EEZOND. B 1 OffEE
LB T 0, kA AT AL LTRAD &
FWARBRY—ER L NI BZ RO L DOMIIR S
EEZEZLNDNHTHD. RBIZ, AFISENCER L
T-UEBREE BB T A LN EETHLEEZLND.



HR D o TRl w A

1A02

L RS

1. [FCHIZ

TN R ME— 0 RIKIIVE C do 2 VKB 2 Tl Tl
[ L =7 AARRRRHIETE (MA) | 257779, G,
PR, LB LI OEBOE2D T IV —2Eb 5,
B ASiEEMEIC X DKEFL. BRI 5 BERY
T, ARERDPFORBEOERICHFES T 5P~ b
VUINEENC R BIE EES VD,
AL O J\RRIH (BKHE L) Tid, BEF 62 1
— R 7B ARTEAR H D | Y~ bV OBGE S N
BIE L, ERRITEN S O 6 BT, JRAKRFEDLE 2
T OfFICHI=52 T4 T 2KET LI, 2ED
L CE TN ENBIRTE ZEEE. RO 7 A
B OB, AREROTILKFE ORISR E, 40
BRREFERENR ST B OND, BT A X
B oL 3 EMIT. BEO ER COD DK%
DI TS, ZORRKEROBHREZND Z &
T, HREVREEE OMEMRIENR 2 T D, RARIC
L OBBLEHITEERFEKELFED, HlkoEZE
IRIKFEBIRDNZ B % Lz Tz,

2. MHEARE

Rk 8 AT, il TITEREALE L EEITA~
Fefbl, ¥~ oV FER LT RN X
NTW5, ZowERE LT TFAEK W, #ik - &
Y. LR R S 23 B SR I LD A Bz,
YRk 15 (&) 16 (HF) 12, Wik 2 i
FEE IR AR EF IS C 125m? O UGS % > TETS
L7z/hil - R E ScE LA il IRES Sm? o
KA % 3 R PRGN E U 7o, N L iR o0 BRI,
/NIRTUBR 2SR 50 L7 BREE K & BRI BT
% Fe DREFHEWMREOFHICH D, ThbbH, K
BB E k%, GTKOFRIEE Ny FHAT
179, WHEME R, 2h T WiRE~DWE L,
JEJEH D Fe Z kR 2 RFF3 2 =MD Fe 2T %,
Fio, R T, BARFEN)I ORI AL
BT 2DREBKRE FORE &2 REHD LT, KIEZ =R
(5~10C) & EFEZMEE L1 30~35CIZHEL,
T =TT AN C A AL R B R 2 S L 7=,

(WBHT 27 ) AT L W T—AT 27 7 - WHEH)

31

3. #R

T PHIEE OB AKX, JRJE 0.874 cm,/ H |, 43
WAL ITH 16m,/ B TH o 72, BB D > R
T T2 D THRIEIK T D 5y 53 FENER B 1 350 i <
A5 7A5, MLVSS,/ MLSS I3 /7B T 15.1%., S
JE T 15.8% & IFEMS, $313IT 4~5% Th o 7=,
PRRULERIC £ 0 JRAKIT R DB aIcE (LT 5
2, BERKEOpHEIX, AFE5E. EFFI3 AT
Hotz, FIRO pH (H0) 1% 7.42, FelEimAE +
B S HEEDO pH (H0,) T3.05 2/RLT,

4. EER

AN - BT - NIBOA A R AT AT
Y TROMEE NBHOFFIZERTHRFIT D
Z & T, B oOREEEEN LR TE 5,
O fdETIREYGE (EHE) ORRR 7L
© MLVSS,/MLSS D H#E7E1L, i SS D% 5K
oML, Z 2 CIIKEBEARNET NS
IRAUPEIZLR AR & p H ~DZA I, BIEM
FRPERRIRIE IR DA T4 F D, EKiR - 4F
SEMEIC LD~ Z A N ERBEERTH D
JNERIHICIE, BRAROBRETHEEOREL 2 HERE L.
BKEZH SR RMED b EEH N TS, BT
& DR SS IR KT 2 IKE AL ~DXRIETH D,
—J7 . NTAROBRENIC X D HEREE D 5
WS, ZIDNEKEOWAD E I E T A BEICE
B, KEEFREICKBT D Z L AZIEEL MR,
A B O ITEALIER C A AR ER T T &
W EDBVVIABRH D3, H LA TOWRD B,
R EES L TEES L, MBS &5,
TABDL Y R7 4 —/L RHIZC:P:N:Fe:Si
=106 :1:16:0.001 : 15~50 & &h, SilIH T A
BORRZI2 D, S U T BRI SERE L TR AR R S
W0 BHESLU OB &I R D,
FEFIIBUE, REWMRG O T BV XL T A
fe R N7 VAR & S Bk TSR E A AL
OB O R L 2 2 L 5 LTHBI L T\ 5D,
HUB IR DY~ F 3P I OEPEL MR 5 L
O LRI AMRIC K CENIXEEZ TS, Bk

®



KX EHDELAFMHOLFI AN S DORBEEEMEICRITTEE

1A03

HEFE RS UK - (RITRSER), EER (BIRK - A8), SR (BR
K- AH), & (LK - BREEE L), FIFHRE (KSR - L), KEXE (5
RK - £E), mieaiEs (BIRK - 4£H)

1. [FCHIC

WA, MG o - kAR s LT, BEO
F AT E R R VBRI L T D, F
DEOELOZIIHFMRTEDLILTEY, 2055
FIA0%IIATHTHY, AFOE /XD L9 et
BN S IFAET D, 2D X 5 REHEERMTIE, &
BERNARAG3 7272 O T B AN B 59 C T FE
LTWAEAEND D, LENR-T, BENHIEH
WIZLDRENAEL, HEREOEHZE (N) VU v
(P) SEDORBEN LW E L LICERITHHT D 0]
BEMER D 5, BBV TIE, FORLNT-EED
LEMMBEIEIZ LY ZEOMEN TR, & <ITE
W SN2 Do T2 P A HHEICE SR LT 5,
L7eoTC, BHcBOTHLREME, HHEERICK
S THRBEHOWMENE LD AREERH D, ZNLHD
T LR D OR B R A BERT 571 T
<, TIMOKEREIZBITDORELD LHEDY X7
ZHicb LoD,

FRARSC B HISE OO 1R F 2 TR O /K BRER I K IE
TREIIZ S OE, W OKEEIRE & HHUF
L OB (C-LBMR) ICk-oTEMliSh T~ ()
Z1%, Osborne&Wiley 1988), —J7, BEAEMFZEIZE W
T C-LBFRDIZ & A EDIKIRE D BLFE O F AL CREAf
ENTE, BERCEMSIZTICHENK, 2EO
SRR AN E SAURTINCHEA U, 71 O S e
NEET D, LN ->T, C-LEMRSFBERESHI
MELL->-TELTIEEZOND, T72bb, L
IR 2 TR O KBRER I R F T BB AR Stk %
BRELEFHMMALEE SRS, LrL, ZOX57%
FEAM % S U 7o R FRI35R E 2R VO BRBLRTH B,

ARFFETIL, @B - mln kAN EST L 723 ikl
FU TERARSC 2 1S5 0 = R B 23 B U930 1K
NDOEEENKLGFMIC L > TED L BT S
DERBTAZEEHIE LT,

2. HHEAE
SRR BN OGN FRE W - PR AT D
WROMNITH Y, EF)INLOREBHIIZNS

32

DOFEKMOKEIZRESEEL WD, EF)ID
TR IEA 911 km> TH 0, MR T AR
82%% (5, BEHIN 13% % 55, £z, WkND
FHEB A THD 63%ILEENTH > T,
W) 8 D DKEBIBNHAINZIBNT, 1992
EDND 2009 4EE TOM], JEHIE UTHE 1 [BlosEE
T, KEHAOWINKZERRL 72, 1993-1995 &
2008-2009 D HAMNZ DWCIZA 1 [B] OBEFE Tk
AR LT, 2D 8 SO IR (Y7
) ORMNIE L, FHSOKE XY 7RO+
HFAZXRL TS EEX D, KESHTHEHE
IeEF#E (TN), 2V » (TP), fillEA 4 (NOs),
U A A (POS) Th D,

3. BRLEER

WK DS (TN, TP, NOs, POs>) 12 D&
WIRC B 5 ML, NOy ZER< &, i 5®
LEMREREEENREZWVIELIEL, £, BEieE
HOEMEN G/ NEWVIEERE DT,

FHEMAR & RTERIR O FERI G 2 B AR, K%
IR A HEK S L, BIA 2L oEEYE T
2B, BHERBIR & ISFER R ORERREIT VTS
ADET, BREOHEME & LI T 03D
Ao Te, =07, T 0D S i B L R B <00 e
mEEHICERA L, 2o DRERIE, My AT
INBHEERI R IEB AR DN D B, BRAZVIE
ERRARDIN DRI E O L7 2 BRI 2
52 EERET D, EHICEIT S C-L BfRO )RR
BIIWTNOBHE HIEOETHY, BINELE L
WHEIN L7z, F72, EOMIHEIZRARD Z I &
REDoTe, THHDORERIT, BRAER 21T E
/N E 7R FE O BN T O SR IR D 5
IZHH5T 52 L ard, AMFROKRIL, koK
B3 % 5 6D D ARMRDBEERRIC X D B HEIR 2 48
L, — 5T, /INERAEEOEMNSITMERICN T T
S E&ORBENW)INCHEH SN D 2 L 2R d 5,

BE 3R : Osborne&Wiley, J Environ Manage, 26, 9-27, 1988.



FLBOOGENYICHEITH%EARMOERE

1A04

H AR K HIZ B W CERIT A IS B R B4R T
D, WHELW S OMIRFEBIZBN T, SRR T
L2 THEWMT T 0 b OIS (—IRAEPE) D3
[RENTWDZERHLMNTR-oTWD, - T,
IRRKE I LT BkOMAG X, WE - b FiRo—
WAPEDHEFFICER L CWA EEZ BN TND,

Bk & —IRAEFEDBRICOWTC#EmT DA, #o
AMFIAMEIZ O W TE X TR 5720, ko4t
YRS O LRI R & IRTFE L, BRIREDOL
7257 pH ROWBAERET . W F AWM I E I E =
JEAFT Iy 712835, BARKPT, SRIL M
(Fe(ID)) b L < 1 =AM(Fe(IIl)) TIEET 5 28, fF5BI D
St pH 48T Tl Fe(IIN A 2L E T H
%, LxL. Pk pH T Fe(Il)DELDIRARE LY~
FIE—T—EMETHY , BSOS TR
¥ (DOM) LB L TWD Z ERHLMMIEN
TWb,

AHYOTTEH, HAR IR & CHEPES N DG
= s A N SR CI N g A P G N RN 7 TR
L ETEERF YV T EEZOLNTWDS, BEHE
A K Db R a5 TER SN D 20
Rt ERER A B A L. TN OIZENEMNT D &
TEROVEMYE, ThbbEMFIAEE @D 5 L5 %
bhd, —hH T, BHEWEITEAERIC O E SN DB
KPERRERE ORI CTH Y, BIECHm P72 (4
W RO R T ORI e b TEL T
Do TD XD IRIEREME DRMELEACD R & DRI AL
R bE R RIE TR N E THoICH
RBILTVRY,

T

33

?

(RITK - T)

F 7o, WESCIEER I —RAEEIC L SHE e
EOHEMBREY T T N U ENSEREND,
TDOXIIWNEEEICI VAL DAL Nk E
BT MESBICHEOTRBIZKIT L TV 5 AREME
W DN, JEHEW'E & i L CZ OFesEZ < 72
W, BRI R A — L TOSkOEIRE 2 FE 5 72 DI,
OXIRBEFEMEOERICONTHRR L
RIFIER B2,

BAERBAE M OVEE 23T 52 FiE L LTiE, %
FEIRFRIREOTCFR L, SN | FOtIREE A~
7 MVERIES Vb TE e, —FH T, TFEH
K BB BT DN IE A RB A B OPEE AT I S
. 0 F LoV CHEIE RSB RE & ST FTRE & 72 o
TETW5, EEHMHIC XL 2 BEIERIT 60%FEE TH
b0, WAFAWYIZEZ RN LNz S\ T,
BORZEFNAADE RS (AFe) MNOENERKT
TEDR I RAHW LR L TWDNEH D
WZLED TR ALADBND,

PLEZEE 2 T, ARRTIE, W2 BIRERIC
DT TOFROEREIZOW T, FRCHEEH OEEEL
IZER LT, B AR5, 2D LT, &K
WO NVIZEIT HekE A OBREMIEDS
BORBLRICHOWTiERT D,



KERIZH T HELFHRYORHE L inFEADEE

1A05

1. [ZL®HIZ

AKRIE, BERORFIGERICK X 2% H 2 Rl LT 5,
RSO T B ATy U7z BB, )1
Ut N9 O CAMREEICEIY A E ., I K -
T LS TRE~ ST, ZOfJIE
R & Bl EABEmORENE, WE~DRFET T >
I AT D ERHLNE RS TE T2, L,
PRI DI FHEIZ 2 2 s A iR Ol bR DO ARHHE
EHEE LToAFARIE 72, ABFEIE. & BIIKRZ X5
(2, [ A A RS LT D MG B A i A o — L
THEET D, E7o. WIEWMEIC X 2k EERFE O 53iF
W &P RERRERE A FHAI L Bk D UEE~ O
WG ZH 1T D AR OFSRERIR B 2 E BiTli+ 5 = &
R ET D,

2. Ak

FRASIE 2007~08 FITE LK BR R TIT- 72, )1
UEL1~6 IRODFE 44 )11 GRAK - M - FRr) 1 5 A
10~1,950m) (ZHW\C, #AEFE (GPP) & REAENLIHE
(CR) ZVAA(ERASRIRE OB & K& D O, 22Ht
HEOFHHNZ X O HEE LT, b L E g L35
WEHE (Rrer) 1, IMARHERS) 548 T2 CO,
DIRFLTEFNAR L DZEA > B WP FE O R HEE &
fToTHH Lz, Bon-HEEzs T T L
TEREL, GIS LTk ERIcHETsZ T B
TR DOFIRAHHE  (tC basin d1) ZHEE L7,
Fi=, BEEAEEMDT T v AL EEE R) %
&I, WJHNIZI T 2 SRR & B D IAZGEEE
PR LT,

3. MREBE

B ACROFMI)NTIX, EF S TGt
HHEME (GPP & CR) 23@< 2o Tz, —J5, e
T CIX BRI TN & B vREhEE A2 7R Le,
F72. CRIZEDD Ry DEIG BT L - TE
L, H -« K CIEXEICESED ERED MR ICH]
FETWzs, AINADITCIERCRHZ R B R FE03 2% < F)
SN TV, Z ORI » AR O 2 I
A7) 158G GER  (River Continuum Concept: RCC) O Tl

34

e A (LELK - EaBRET)

AT HHDOTHY ., RCC AENOW) N H 3 nf
BETHDHZ ENHALNE o7, FT-., BERIFEAY
I AR, IS IO E & B I/ O
BEIC L > THERATRLF—FLR-oTNDEI LY
BABMNE 7o T,

TN 31T Dl EA ) O SR ERRE L Z DT
BB E INERINEEZOEEINELS (& 0.1 ms
D)IT<10km) | [z EABEM DI HED @GN 2 & D3
Lk leotn, EMBHENEEYE & L Che EAEY
ICRESEIFEL TS Z LITNZ, EUIKEEE KO
BEFA RV L2 /NI TTOEW IR E 7
5L TWA, —J7, & LAY (6 Ui, & > 10 m¥s)
2B Dl A ORMAEREE 100 km LLEIZEE L,
IMRNERNE L ARWZ ERA SN E feoTe, A
SN E TOWMFET 100km (S22 2 &b, 6
UANNZ AT UT= R BB O R 1L, TN TSy
R SAUTITERNE £ ClE SN D Z E2EHR LTS,
ZDOX I, KB DUEES~DWE FRFEOERIEIZIE,
AN OGS BB 2B 2 Bel= L QD 2 & SAHF
JECIALNE et Fio, E - FR) ok L C
DY IAHFEEHE L @<, B O@WALRIC
LD L THEEYORENRIIL LA EF LTV,
ZO LT, Hif - BRI BRSO T T 7 A
(R THERE D LT X220, S 5HIT, FETIE GIS
7V U7 K DR ERH OHEERER AT L.
KFBFA Y BT —7 O A RMEE DD B UFE~D R
FEIRIET B OWTHENT 5, &EIC, Zh
LORERE S LT, BEk—AKIgY o — VDR S A
b SE DU Bl R 2B L THoR L2,



BROVTZICEITAXRAELTOFHHNESNBOESICEZ S

1AO6 ZE  TERERKRUTHEIOBHFHREE 7 A-10 ARAKER

A EAL B ERl CRREBLKR-B)., BF F2z (dbk - KIE) .
K7 e (B K% - &) . Viadimir I Kim, Vladimir P. Shesterkin
(v TREET BT 2 —IWEP), A% £ (dbK - B8)

1. FLEBHIC

BRITIEA e R [ E O RFHBRE I LB TH
0. WEO—RAEFEICARAI R TH TH D, WIS
AR D8RIE, ERITRAHREEZ X LN TV
(Martin and Fitzwater 1988), L 7> L. JT4E 1330 1#&H
TR SN A BIBIEIC L » CTHERMBIE CH
% & HEHE STV B (Moore and Braucher, 2008), L 7=
Mo T, BRIZEBIT DEDWADNBIEE TOBITEHR
BHNCE B A, LD HORNY 2 ER LA %
HLOMENH DL, ZODRNY 2R THOTER
HICERELTZDONT Lh—)L « FR—Y 7 Tuad=/
(2005~2009) Td> 5, A —"7 7 i D FFEAPE DK
60%IX 7 L — /L) 113t isk O R R0 A bk & LRI FF D 8k
BEZTWBHZ EERLT,

Z D% . Shamov et al.., (2014)13 7 L— /1)1 drifidek
DHEA EOWRFNZE & R 1 Y7 = )1 D
WRESRENBEVERIEEZRR L, 202 Enb,
KA DRFED T 2— V)| OVEAFERYE 52
LCWDAREME 24 L7z, L L. KA Lo
fift & PR OERIEER 125 B LEAFRIIR T FTE L 72
VY, BRIFERAD O AR FE TITIAMRE 1K< . ACRICH
SN DI O @O ER(DIZ IR T S 5 BB
M TH D, T THxIE, AKABEOZHRE
RS, THEOWM - BRoobo I H T K & ON) I oD
WESRE I L CH 2 D BE2MATH L&
HEOE L CREZIT-> TV 5D, Z 2 Tl 2016 4EI
MR ST T2 7 4 — /L FREOHNRE L5
NIFERIZ OV THRET 5,

2. MHEARE

ARG L Lz U T RE N1 7 A7 AL
BT 5T 4 N~ RIS ER R I T
5. FMEOEHIFEKREDN 500mm FBRETHD, IR
RBHRB K Z Hd D, ZOHRERLD Y 71
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1. Introduction

Gross Primary Production (GPP), Ecosystem
Respiration (ER) and Net Ecosystem Productivity
(NEP) in rivers are the fundamental indicators of
nutrient and organic matter cycling. These river
metabolism values provide an integrative measure
of stream structure and function.

Estimation of metabolic values in various
aquatic ecosystems have been done till date. Yet,
our knowledge on large river metabolism still
remains limited and little is known about how
they change along latitude. Moreover, very few
studies have been done in Asia signifying the need
to do such studies in the Japanese rivers. With
Japan’s distinct latitudinal gradient in combination
with the radial character of the river network, we
can expect some trends along the latitudinal
gradient.

In this study, we estimated the ecosystem
metabolisms of rivers across Japan by using the
BASE (Bayesian Single Station Estimation)
model developed by Grace et al., (2015). Our first
hypothesis was that GPP must be higher in the
areas with lower latitude since these areas receive
more sunlight, higher temperature and greater
PAR (Photosynthetically Active Radiation). Our
second hypothesis was that ER must be higher in
the areas with lower latitude too since higher
temperature  increases  biological  activities.
Finally, our last hypothesis was that the NEP must
be undeterred from latitude since GPP is balanced
with ER.

2. Materials and Methods

We used 24-hour time series August data
including DO (dissolved oxygen), temperature,
PAR, salinity and pressure from 30 river
monitoring stations in 2010 to 2016 for estimating
river metabolisms by BASE (Bayesian Single
Station Estimation). Stream order of each river
was determined by using spatial analyst tool in
ArcMap. Generalized Linear Model (GLM) was
used to examine effects of latitude, elevation,
stream order, PAR and sunshine duration on each
of metabolic values.
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3. Results

GPP and ER varied greatly among the 30 rivers in
this study. The mean GPP of Japanese rivers in
summer was 8.0325 mgO,L'day!. Inagawa river
at Ginbashi had the highest mean GPP of 50.935
mgO,L'day”! in the year 2015 whereas Nagara
river at Oyabu ohashi had the lowest value of
0.0459 mgO,L'day! in the year 2016.

The mean Ecosystem Respiration (ER) was
9.9029 mgO,L'day! with the highest value of
83.4983 mgO,L'day'in 2015 at Goshogawara in
Iwaki River and the lowest value of 0.0773
mgO,L'day ! in 2012 at Funadabashi in Kitakami
River. ER generally mirrored the GPP patterns but
showed distinct peaks at Iwaki River
(Goshogawara) and Yamato River (Asaka).

Of the 30 rivers assessed, only 9 rivers had
positive NEP. Neither GPP (r = -0.092) nor ER (r
= 0.111) showed significant correlation with
latitude, but NEP decreased significantly with it (r
=-0.184).

GLM analysis showed that GPP 1is best
predicted by stream order (p = 0.00274) whereas
ER is affected by stream order (p = 0.0658) and,
to a lesser extent, by elevation. Similarly, the
variation in NEP was best explained by latitude (p
= (0.008848) and to a lesser extent by elevation.
Both production and respiration was low in 3rd
order streams and was highest in the 4th order
streams and then declined at higher streams. Our
results showed that river productivity decreases
with stream order.

4. Discussion

The statistical analysis showed that the variations
in GPP and ER of the rivers were explained more
by sized based descriptor such as stream order
rather than latitude. Our analysis showed that
most of the rivers are heterotrophic indicating a
reliance on stored or allochthonous terrestrial
organic carbon fueling the river ecosystem
respiration.
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BYHEHEICEZOENTND Z EARB SN, 8N
MBIz oWTIE, KHE 1 OAEE (3.0~4.5%) B X
OHES (23~7.5%0) 1%, AKH 2 (AEHE : -1.0~
2.3%0, HEHE : 04~5.6%) LV HEVEAITH
o7, KH 1 TiE, 8N ED @A HEAEFD H 3
ME S TERY | AFEE D ERAEER D= FE 1
ZX0EL[EE L2201k 2 X0 & 815N
EERLIZEEZBND,

KHE 1T TiE, IXT77RO 1 CGRERY Y3
v 141x04), v (F13.9+04), RYa v
([A] 3.4+0.3) AEVVERERY Vg &L, KA
2 Tk, Fyavw (A 27+04), #aven (F
26+03), 7 AUBIYFUH= ([f2.6£0.1) 5 EfL
DRFEART Y a i b7, KB 1 TIEL, X7
TERO1RE, FYav, TAV AT =L o
THERZEORBERY g (A 32~4.1) v, W
BETHLT TR, LR, AR
Sl (A 2.6~3.0) LV HEL<, SHITKHE2 D
RIPEERE (A 22~2.7) KU K 1 @mVRERY
Yaria Lz, KA1 T, LYEWRERY
Va BT A AN EEICFEELZZD, |k
MBEEEDORERY g FRICEELEZLD
LEZLND,



BREFRIZBTET V-84 FEMEWESE

1B04

T AT, AR K,
LR,

CRARR - 2,

1. FL®HIC

FISHERE TN DTl K > TFH &K%
MR LZT 5D, 2D, HFEW ORI EN
FRELSEIL, GFRMERMAEYIRRE &MY
WS E W CHEIT T 5. 2 OMEYIBROMELTIC
£V, FRICHEAL TS 2WEIIHREINST S,
L7z o TTHRITE RO S WS TH L & Wb
nNTn5.

IR, RO E KRB R ST
BY, FELEEHSNTIIRY. FBIZBWTER
FEORBEOAMIL, 7V —r ¥4 REMEND K
RUYERIE O Bw B A S 72 53, HEREY -~ KAE
FEEROWEIT, FRICT R CHERE ) 2R 17 OBE SR DL
BAMEL, EBTBRELEK - Fiid 5.

AR, FIRHERD ORI 7 ) — o F
A KNG 25BEHLNCTLZEEZENET
5. ?%ﬁ@@?ﬁ%ﬂ%:,kﬂ@ﬁﬁ?ﬁ%ﬁ
TETFIZHRWT, FROELEREICRED S B-7 /1=
2—X (G &, 7+ A7 74— (U
UERARRL) TEME, MRE (BFREL) TEEORREZEL
FENERERICEVBEE L. £, HEDRE
DT TV OWEIZ L > TRETD HSEEREL,
HoSH /TR & 2N AEMTENEIC 5 2 5 EBIC D
WTEZEE{To T
2. MBLEAE
ENRTERFER

T AV OB O R H AT DR & =
77 A3|240 mL, iK% 80 mL MR 7. 7
ValnEE 6 g MATR (+Ulva) EMARVHR
(-Ulva) %L, >V 2% L& 21T-o72 (K
25°C, WME=12/12h). W% i8> CTHEREY) 2 [E1IY
L,B-Znas X —8 g, 7+ A7 7 2 —EiEHE,
PREIEIEERIET D & & big, SOLHBE (0 HHEOD
H) & HeSREDERBITHT-.

HIE

B-7av B—ViEte 7 A7 7 X —BiEEIX
4-Methylumbelliferyl-8-D-glucopyranoside ¥ & T}
4-Methylumbelliferyl-phosphate %z 58 & L CH

41

BN AR, SR i, R PR, ik 3,
PR, AARFEE (GLIER - HIERERET)

Rl e

, SRR Ko TRAET D RE 2 JE LA
mbt.m%%ﬁmwiu,7t%vym%ﬁfﬁ
ST, SOZEEIZ I u T = LEENNY U AL A
5, HeS IREIIEAN T ALY v OB RWTEERS
DF71E (2010) IZX > THIEZIT-T7-.

3. %%&%Q
PAEMIETEC - x 2

-Ulva RIZBWT, B-Z/avZ—BiEHEB I,
T AT 7 X —FIEMHIZ0HEBNGEM & &Iz
M7=, KPR D Z Lick, %R
B UBAERMEESNTZEB L BN, —F,
+Ulva % TlX, EBREIMT, 0 HE L AERETAR
LRI oo, TAYBHFIET D Z & THEW R
BLOY UBBARITRE SHFIZINRNVDR, BT
Pl E D Z AR S ie. BEEMEICE LT
BUERFIH CTH 5.
HoS A mFE

-Ulva #IZHEWT, B HoS i3t s 7z
not=. —F, +Ulva RIZBWT, KB L OHERE
Wy CRER & & H 1T HeS 23 S, g5 o
HoS X, 0 HHOWKTIZE £ 5 SO EE
DK 2~3 fEm -T2, T OFEFRIL, +Ulva 532 D HaS
%, WAKIZEENTWVD SO L DR TIERL,
T AV RIFEIET B Z LI X o TR - I S Dk
WL LERINDZEERLTWS. LIRS T,
HETIRTIE, 7V =2 A RIS TEV HeS
MWRERELTWD EEZ LN

HeS X I mPERR MM I L 0 Bk & D, L
T2Mo T, BRFERO+Ulva 72 TB- 7L a2 —F
EEB LT + 27 7 X —BIHMENIH SR
K& LT, @mBED HeS NREAET D X ) R pER
BEOFHEIZ L DR S Tz,

+Ulva % O EWIRIE: 2R TlE, HaS AT 1108
DL, BWRLTOEEIMHEGE Sz, HeS 23k S
NWSONAER LI EHEE SN, LR~ T, 74
FURHEARI, HeS OIERRFA LS| & 7207
T <, TROMERRSEICERNHEL LT
e E N,




A0 LHFEREEN TS0 F o OBERE

1B05

* T HUEREE AR, (
WA CH (REIRRERE - BT | B e

1. [FLHIC

FERE T AT S AR AT
I OWAE TIL, 2002 4
LURE A7 S 2 (DO)
aYiva NN C AV EIE S5 7
N A X o= KL
T (X 1) AEEEShT
WnH W, Arual=r
LRI D FEHER T~
> ¢, DO DI T
K OEHIEH LT
v AT e
77 WA LA B 2 O
WMINEALT 5 2 & THERSND S, ElEtFE LT
DO B <, FHIEETH W ZHENFET D 2
EBHE SN TWD Y, — 5T, EEHILH oMWY
TT U b O—ERICIIRE R & T S Mast
SZHENHERESNTEY ., ZAMNMEAHIML TS Z
EBRHEINTVD Y, 22T, ARETIE, ZHEF
HOMBIREEXONDEMTZ 7 &R
BRIZOWTHRAZ B[O THRET 2,

2. REFZESLIUBEAZE

A R EEERIWALIN A v

KIE0.5m (EHE) ,90m (HENDS 1m)

FHATHAR] - 2002 4 4 H~2017 43 A (8 H 2 [8)

BT - N Rk 8

W7o 7 hrBLOAXa = AR
AT T T o bR VE VT,

3. #&

2002 T A X =0 DRIF- D38 AR LT LARE,
2012 429 HITiTiE R = EO 18,000 fE/mL %7~ L7z,
Z @ 3 HENZIL Staurastrum dorsidentiferum var.
ornatum PIBFEIZ/RWVKERELTWD, AFay
=7 DRI OERIZITERD X 9 7 2 OFFE
MDULETH D, T OFITRE A ARFE 0K 3.1
BHEELTND Y2 b INEFIHA L CTERK LT
EEZT, 22T, MW7 T 7 b URTIR AR &
ALl =0 BRI O OFERME A K ed T
BIfRME A X 2 1TR Lz, FHBILREUE. 0.67 & &\

B4 1 A e gt Sk
K 90m M BHEREL L
A KT = ML
T(2016/12/5)

Bar =10um
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—iEm (R REERNE 2 —)
(

FRE SRS - W)

FRMED RS T & T,
L2 L. [AERICKVE SR AR & OMEBEREE KD 72
L5019 & ZDORRMEIIMEE TE o Tz,
ZORERNDOREHMARBIZTICE b DO TIER
SHERR T D Z DO ERNE 2 Hivd, S%IE
ENFERIC LD ERICOWTIEERH L TWE 72U,

B 2 BEREWMAEMR RS RE Oy 77 s
N U RFEAEEERE AR & KR 90m D A X =
U LRI EO AR FERERLE (2002-2016 4REE)
HEE AR O —EBIEL. B 7EE B plcg e AR
7% (B) #REFE 5 JP17HO01898 |2 & v Bk % 3% 1) Fie
L7, IR L THEEZRT,
BEXH
1) —WEENEDN2006) : EEETHRIEE O AEM B D~
H B LREE IR Metallogenium D34 K & BEK,
48,571-79
o HHET-1E53(2008) : EEE WK HERBUS&E Lo~ v
BT A Metallogenium DFEBTLHEIZ OW T,
2K FHERE, 68, 3, 433-441.

Furuta S. et al. (2015): Formation of filamentous Mn

- >
— —

oxide particles by the alphaproteobacterium Bosea sp.
strain BIWAKO-01. Geomicrobiology Journal, 32,
666-676

—WEFNE Q013 FEEWNCHER T D ST 7 b
v ORI AR R K OB E AR O K HZ BT,
HAOKALERAE ) 52258, 49, 65-74.



BEM-BITEIHISRTFYFTR (Micrasterias) OREFEIZDINT

1 B O 6 (FEREWIBRBLRI A > 5 —)

* i, MR, SPRDLRE WAL, CERF - hEiitr

rae

1. [ZC®HI
EEMCIIBEICHEENHER SN TW RN Tz

KAEBD Micrasterias hardyi (G. S. West 1905) 23
2016 4F 11 H~20174F 1 AIZh T TR RKEHRA L,
KEICHLEEBEZEZTZZERRALNERSTZTD
AFEOHEER L RZONMHICONTHRET 5,
2. Ak
HEWICBI 277 7 b odisid, wER
DSFEHE LTV D EHIKE A MR (5 #R) TEE
L. PRAEHIFIEL 1978 -4 H~2017 43 H £ TD 39
ERLVFERIE LCTEA 2 BERK L, 7T
b DOFHITIIK Iml ZEHET T 7 N UEHER
(RATRAE 1 L2 SRR TRt =y U 7L
S6300) (ZHL Y | FEEAfE(SHAREL OO F R M I 25 7
B —WOOHENTL VLT,
3. &%
3. 1 Micrasterias hardyi \Z>\T (X 1)
M. hardyi 1, FETEFREIZEZEZ L TED, 6
KRKOGEENG 725 2 H DM SRR STV D,
HFILERIZIROVEIIVA R B 1) | K& S & 170 wm,
& 180 um, E X 30um & REOHWY T T 7 F v
Thbd, EREBMITIA—ZA TV TR=2—T—
Z 2V R ERONTZMB N LHME DS TWD D,

100um

1 EBW CKERAE L7 Micrasterias hardy
(Bosmina longirostris R TE 21
ThdI B bhd)

43

HARDIE S LOEE
WORBIRTH 5,
3. 2 Micrasterias hardyi D{E &

M. hardyi |F38EOEEEIEWIKE R AR LD
%, 2010 - £ T 32 B fER I NT, 2011 4F
11 A 7 B i 9 TR0 CRERR S AL, i
RWEHNIZBW T REABEI TV, Z20%
2016 4F 11 H~2017 4 1 A2 TRECHI D220
FEEEMASIICBWTREICRE L, &bE<
A E =D 2016 4E 11 H 21 B T4 gk
% 5mE O 119 fli/ml TH-72, HiFE 2015 DR
DT T N BEARIZAER, BEOHTFR L
LCIERI 100 fi5, W77 > 27 b o 2IROBIFET
L 10 I o TV Z ERH BN E o Tz,

3. 3 Micrasterias hardyi D340

ARFED R AT % 2B & 2016 4F 9 H £ TIIFRE
B ERTRHEEN o7, L L 10 HIZAD &
AL 8 T 7 HI/m & B HUS TR S A
11 A% 52 Mif/ml ¥ L. 12 A T 65 Hifd/ml
(e 94 ffa/ml) . 2017 45 1 A T 45 fifd/ml & 72
0. TOBEHMBECRAMEN AR LT, £72, 6 H
HANZIZZ K DR TRIE SR hoTo, S HIT,
AFEOFRE A 7 T RER T, b E0 o7 11~
12 HI3APERE CTh HRE~30m BIZZ<mnmL T
WTZS, TORERMTHEEEND L2120,
2017 A 2 HICIE Ak T 30 AER/ml 5345 A e
STz, THUE, AREEDES AR O T IR
KN &R0, WIAKOBIEERIZ LV H)—I257 L7 w]
BEMENRE 2 vz, AFEOKERAEDFREIZ OV T
IR0, BEWEEOIRINEZ X2 5D 2 b~
T MU ORERAECIDZEEMOLERR~D
HEIZOWTHRHEZED D L L bIT, ZOHEEICS
WTHERLTHE 20,

51 AR

1) —¥fE D Q01 EEMICHER T 2~ 7 v
kv ORSHIIAA TR X U ESA T O R HIAB T, H A
IKALFR A=) 23755,49(2), 65-T4
2) P A, Tyler (1970) Taxonomy of Australian

freshwater algae.1. The genus Micrasterias in Soush—

51 % G oD 18 F5 2 R 1) 203 7

Eastern Australia, British Phycological, 5:2,211-234
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BUOMICBITEINABEDIEKRIZHES

1B03

AREDOEHEFROEIL

KEEE S — ALK H L7 2 77) - ZEA (lET) -
FEARZRSL - WG EAETES (DY - NEBRBE R )

1. [XL®HIC

BV TR R OGN Z N b, Bix i
A FER PR R A RN B ORI L 72D | HME
RN EE L, HEEAEITERO YL
U2 Tng, —J, #EMHEEOZNENDOEE
O ERIZBEOELIZL Y BEEZ TV
EBZEZBND,

ERILERIC AL S 2 P EIH IR REEER DS 1.6

m DFRWHIT, 1998 FED PR TITITEI L 72~ 2

FEVE DS, EFEAEBHEBEEZIAAKL, 2006 FF0EHAIC X

W D 24%72 o - EHEAEDS, 2016 4RI 31 D

90% LA LK EERLHFIECEDLNDS X H Ik o 7z,

N AR DILKIT, WK DOBFROE TIZ L > THmR

FAMEES L, S SR FIE L LA a5
DM EOWAKBRREOELZS R LTV,
Z 2T, NABEEOIER PO EROFE~E
DX BE B Z TODENPRRDT20, NAREE
DMER L7z 2016 AR O MBUZ DWW TR E RN IR Sy
HHZ X D EEEIROF R EMRHT L, Zivb &2 AR

AL RBTD 2006 4F OfEMT 5 (Yasuno et al, 2016a,

b) & e LA L7z,

2. MHEAHE
FHBIZBWT 2016 4ED 7 iz, £V H, #%E
na, XAV INRTEFI XIvTFFTBINAA
7 FRAEEBEMICL > TRIRLTZ, 72, D
IR & LC, fHEmE, RAERX Y, BT 7

YU NCERE LR, BEOY TS ERO K

45

RzflEk, FUERoMmAZYI0 HL, 60°C TR

i

ST, KHE - ERLEFAMELEI T ODIC, f

MHOMA LI 7o 73 v =X 2 ) —
PR A L 72 I B0 (Delta V Advantage,
Finnigan Mat t1:) CT&ERAKN ZHE L 72, &5

DfEFEOEZHET 2 7-01C, R (Ver. 3.0.2) ®-3

v —Vsiar DA APEEIC LB IFV VY IET L

SIAR V4 (Stable Isotope Analysis in R) # F\ 7=,

FA T FARAZBRL AEOEIRE LT, HEHE,
AL A Y B, BT T 7 b DR ERNIKL Z
RN N, A A 7 FARZOEERIZ. 2 bh
DATEEBEARE, PNREINZ T,

3. BREBR

B SR OE Y 21T, 2006 4 TIIfT 5 RE & iy~
Tr7 NUDEHERE L TENEN 50%FEE DO
HRIZ S0, 2016 ETIXEMW T T 7 b OF G
R U, MEREOTFGFEOK 80%IZEE LTz,
Y AFAMEMMERE . NABEENTH AR
REZR720D, NAREVEN O E B Z B/ E L
THW, BEEIERICE VD Liz8m 77 7 v
NOFHEPETFLIZEBZOND, IV ESDE
HREO X Er a b E Y I & RERREF A DI,
Z o TFUE, EEE BRI L L TWDH e,
AREE DK% LEFEIROZEALIT R bl o7,
—F. X FFTIINAREEIER BT EEEHO
FHRPET TR TV, ZOMITFEEO I~
BEVR RO S F 72 AL BIR D T2 O AR DR BT D



RO TZRIREMEN S D, 447 F /IR X, 2016 4ET HEA~REOY 7 " EEx-EEZLND,
BT 7 b NS A T EEEIR E L

TV, NABERIERBITEM T 77 b DFF Yasuno et al. 2016a. Marine and Freshwater
HRMET L, MEBEEZEXTH L/ Z T Research 67: 1562-1568.

ICEEE LTz, THDZ &b, NAREEOYE Yasuno et al. 2016b. Annales de Limnologie 52:
RiCK-TEMTZ 07 b LAERBEOWE % 355-364.

B ET DR OAEREZERE T 28Y
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JtiE

1B09

*4J—BR, /INRESRT
1. [FLBHIC
KILAERERICEBWT, W Z 7 b A3 HeEAE

FEH L U CIRBICEE R ZEZH T D, Y
TT oy NATIE, BRSO FIC AN e BRI A 3R D)
U1 72> A2 B SRR A I 55 o it AR e 2 T R4
HRENZ N, IRV CE, B, TRiEE
&ﬁt?74F&ﬁ%@/xh%%ﬁ%ﬁ%®%ﬁ,
BLOVERARBICETOIMENERL TS, —F
TR IZB W TR O S ICET 27— 4 b,
HDIRY BT 5720, AFFRTIE, JEEERE SR
WaRGAKEE LT, MERPICHFET DWW~ 7
7 b ORIBBHIIIICOWT, FRHOBEDE
Hi) 7R AR IE A AT o 72,

2. B EFE

AL, 20154 5-11 HB LUV 2016 4 4-10 A
O, JFAIE LTEA 1E, EERBICHRTT
Stns.1 -5 (Stn.1 (ZRE DAL, Stn.5 DI/NE)
’%b"(ﬁoto Hefialkl (0-3 cm i) ZHRHL

L, MBETC 1 » AU ERAFL, #amRiE (MPN
%) Z O TRIRBIHIIRS > 2 S 238 L 72, MPN
ETIE 2 FEEAOEE I (CSi Bs i, GeO, FAN CT £ i)
2V, 2 BSOS (10°C, 20°C) Z#E L

T, At 4 KOMEREZRIT TR L LT T2,
<A77 v b— MERAWEERIL, EHRE 100 umol
photons m™s™, B E B 14h L : 10h D T 2 #ARIFTL,
BINCEEMEBE T CRIZE L C, BRI I VIR 1g
M- VITHFET D87 F > 7 b o OIRIRIH G
DEEZRDT-, Fiz, BHEDO MPNIETIXT 4=
DFRINFETH DR Microcystis JEWREZTE 720
Slolz, HERWREHIE 2 247V, 20— 150 pm
DY A ZE5FIE DOV TEERDOFNET MPN {5217 -
72. & BT, Microcystis J&D 2 Fi (M. aeruginosa, M.
wesenbergii) \ZOWTCIX, HERIEE T CHEALZ R
TOMHEAEML, i’%?ﬁ%*@ am = —4d LUV
N DFEEAT > T2,

, BN, KR JEREE - k),

47

EEEXKBDNEHRBYIZHE TS
WEMT SO ARREHREDOZEELE)

RSB (AEZoK - BdER)

mf

3. BEBLUBE

T ORI 77 27 N AKRIREIIE A2 MPN
EIZL > TROTFER, BERITB W TERE, &

B, MOEERE OB L BIEN B ST, IR
10°C DEEFR AT, ks & i U T RIS H B
N2 < HERR S N2, FBEHEIT Chlorella spp. 73 K 107
MPN g ({R8) OA—X—DHBETHESNT, H
BHIZOWTIE, /MEO Stn5 IZBWT, Stns.] - 4

(K¥#E) L~ B EE®E Fragilaria crotonensis 3
D72 <, Aulacoseira spp. 55D H 0 HEEBEN 2 < Rt
SNz, EEERFAIZ DWW T, Dolichospermum spp.?D
IRBR IR 2503 Stns.1 — 4 T 2.3 x 10° - 3.3 x 10° MPN
g' (BIR) THY, Stn.5 TIF 4523 x 10° MPN g’

GBJe) &y 7eho 7, M. aeruginosa X 70 —
230 MPN g (I2J8), M. wesenbergii I+ 40 —310 MPN
¢! (i) oA —F—DEETREN, £/, H
FEW) % P 5T YERRMER & O CIEEERRBE L 7o /5,
M. aeruginosa 1% 21 — 128 colonies g ((BJ8) (R Ki
Stn.2), (f2.JE)
DFPFADE T2 =—BE I, MPNIETHEL L
TeRE R & e L CTIRVWMETH o 72,

ERERKBIZBT DT A a0REMEEZ, KK
IRWIMMAE 2 Seed population & L THEIT 5 &, M
aeruginosa DOIEHEFEY) D> b AKFE~DORRIT 4~6 A

IMERCHBEITL WD EE LN D,
Microcystis JBDF T %21 TWED B KR ~Z LT 5
(213 10 - 15°C OKBEMENLE L SN TN D, R
KEDERE KX 4 A28 10°C, 5 4123489 18°C T
bolzZ s, ZOFRZEMNTTND, £ER
RBITFEEIKEE 47m &<, JBUZ X 5 EHERY
D% LTS B EEEH ORI MR DA ~D A
HEALTWD B2 bND, UEND, EEREIC
B A7 A aORAEICBNTIE, ORI
23 Microcystis J&® Seed population DA & L CTH
HHEREL TV D EE X LD,

M. wesenbergii 1% 4 — 32 colonies g



ANINDEERKEBIZE TS

1B10

1. [FC&HIC

ORI Z BT DR DOV LSO TH DL
KRB IL, TEEFEICED O—@ET- 20,
R CIXTER O G & 5, ThKTEREE X,
—RICERE (MBS SR ORGE & & HIZEDOR
RIZE - TEAL) OHEPELS, HHIK O 5 Hicfl
FEA~EBO Ebos TN ZEBRERINLTWD,
Lo UBERRNL% . AKIROWEMRER R E D X 5 I8
N> TN DD, ZDIFEE BRI LT7-
WEFEITA 720, Z DT DBUR T, & <IZEERE
DA & DR OW A FEE I OVW T, PR
W) 72 1SN S TR B E AT 72 > T 2 &R R
ThoHE VR D,

PLEZEE 2. ABFE T, ERNOWL D00
JIERRIZ, TR, 72E0 &V o 72BN
(ZRRAL T B I AKAE M REE O HIR 7B B IC O W
THET 22 &2 HME LTz,

2. MEEAZE

FFRIE. RENIKREZE)O 32~50km &, B
JIAKZZ BN D 0~40km DX A5 & LTHB IR
o7z, AR MIITITENIC KNS ESE R T VR,
TEV DRI TND,

B OMZEEE %2 VT, 10x10 milh EO %
HOU L R T2 E Y A4l U, $B2E)11CIi 19 T
DF-FY L TEFOY R, HBITIL 6 ERTD -
EVESTEITOT o RRHENG L IroTo, )
TILFRR 27 27 A &R 28 42 7 AT, +BJIICIiE
Wopk 28 A2 8 A &AL 29 4 8 Al EN T A2 K
i U7ze 723+l SERk 28 428 Ao 1 BIH D
FHEOERICERI S L 11 512 X 5 K2 HAKD
AL, RERORRNSKE S EHR LT, Tk 29
F£-8 AD 2 [BIHDOFHFAIT, HAE 1 FHOWRILEZH
_7EHOTH D,

A CIFRERLAR D — 72 & Z AITHHAE X & 3%
& LAY OBE (%), KEE, JEEORERIFE, JEIE,
Jiti, pH, EC, DO ZFHEI L7z, &2 ORMHEIKR D
5. HHEHOREMIIR OZAL 2R Lz, £72.

48

LKEMBEDEBBIEDREH

* RN w] (BK R SZARK SR S5 )

72E0IZOoNTiE, RS EIYEEES N T DE
HIZOWTMZEEEEZ OB L, EFREXD
PLENZDOUWT GPS & W CREgk L 7=,

3. BREER
W DOT R, 7220 TlE, 8 EOLKEDN
R SN T, FAEXIG & LKk T, Rk 28 4Fh
529EDO DT M T UM R E < BB LT,
AP HEEESNTHES 15 FLLEARE L7
FVOLLITEMAETHY, 2 FHLERHAEDE E
MERF SVTo, TEROULAKIEMBER X7 E V) OFHThig
WINT, HWTEE Y TIEAT 10 4/ T 30-160cm
DTWPHERE L TV, BHREMES, RERIRE
DEWERE L 72> T, 7o F D TITFEH ORI &
EHITERBIEDHET L, LAY OEBEREEE
fbLizb BB LN, —FH, FEPFELTDH
TESRFEREVE DSHERF S22 F 0TIk, Wb iEK
DIMADHER I NTZ, T 9 LTZEBKDIFELEN, 753K
TADHRFICE > TEETHL Z EBRBINT,
SNKRFED A A T2, 2T FERKIL, i
DD T RITHAL LT, HIKEE A)IN2138)
BN KEICTH FLTRY . R FHREERT 5V
VRTIE, UIhEA KBRS N D 2 & CTEHIM
DD BIZARFEHEEISEE L T EEX BT,
FEINOT > R, 2% 0 Tl 8 OWLAKEYH
g s e, Vo RO ITEMEATH Y | Yok
b OARWDHERF SAL7z, — 7, 40 FFLL B3Rk L
Te KIRER 72 F 0 OB Tld, 2016 FDOUKE S
ILKFEDBEVR DSHERE S T, BEHIIC K > THOSZ L7
INRREZR T2 E 0T, ERORE & &b EYRE
WERPERT D 2 & T RS DS =R LT,
LLEMN G AEROILKEM LR X7 £ D ISR
DN, OB E EBICEFTRENSIL L TNL
ZENEES I, BRAHMERTT D7D, KD
MASLKIROBUENEZE CTH H Z LA RB I NI,
FBEN O LS ITHKFEDO LI TIE, A&
WICHHRET 27 2 RC, i CEEIMO 9 Hizsk
FEREE D ERANL T 2 AIREME S BV 2 E b o Tz,



2 HBE (20175 98298)
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NI EREK—KILIZLDER - FFEED

2A01

A <ELEBEKIREE (MRS EREA)

*EFIRGE RS (B ILZCERIRS) - IE (BB - /NEFE=A (EARBSERT)
AZZF (BRESETERMR) - A8 (ZERT)

1. ExEEMW

HAD KA I, "k A b kG S5 il
MR L > T pH 4 LT OFRERMEDTE, Wl
BB LN, BEKFORGHZ—n8 & LTH<
MBS TE T (M 1980 FEAKFEMESE 41
41-50). Z O5REETEDOREAKIL, B Sk O g
FRlZ X 2B & Xl & IR L ER S
TW% (Yoshimura 1933 Arch. Hydrobiol. 26: 197-202;
Ueno 1958 Verh. Internat. Ver. Limnol. 13: 217-226) . &
HCTHMERIENOIE, = ATV KT =/
2 HKREOIAEEEE (B HEIZA 2003 FEKFHEGE 64:
1-10; Ohsawa et al. 2010 Limnology 11:207-215), %
F - BREEFNIRLE TR OMYT (Doi et
al. 2003 Aquat. Microb. Ecol. 33: 87-94) %%, LR
WFFE NS Sl TV D, BEREERTERE KT, kIl
HEENZ Lo THRIZ<ELZ=ZIT T Y, Fhillig,
KV pH @ WERREEIZIX, EEHiRdel, &
WIRRETH D L RpED. 2%V, ThE TOMEHE
FRPEREK DORFFEIE, KILIC X D EF IR flE 3%
JBETOMREE VR D

— 7 TR O KT KRB A2 W B 5 < EL % 5
T L, KL EFIRREIZ & o T BREE A ik
¥4 5. ZOER REREBEE) S ORI,
2 b CIEEEcarst S 4, BlxiE, R REICEBT
% L ORI S FA[EIE OAFFE (Tezuka 1961
Jpn. J. Bot. 17: 371-402) 1%, BUTOREZEFK [4EH
FEE ] OFFECHAEBR AT 2 BBIT o T
W5, ORI, PEKEREE T, 1980 2K 720
KELEZT AV IO b« ~L 2 X OB
NEL TH D0 (B TIL Steinman and Lamberti
1988 J. Phycol. 24: 482-489), MlZIXIFEHRMAZ L <,
FRIZAARTIEE L EFo2HEITLT L HEZ 2w,
AFRERERIL, KU HARDOEKFECH T2 Lz
BENRFEY BREE 272 BT, 2O BNEERETE L
WO EFM RN ELREA R LT b x
BT 5. HEVT 2014 FOEGRLE K &9 FEE
WO ELEZFHNT, Kl & EEARMIEOME L i
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THZELEAMET D, MAT, EEOREKFTIE
By BT o oanioT, KER, SHEL0-
TR 72 3R I DWW T I RER R 21T 9

2. HA—EETTHENDEELDOH,

o By LR & el BB AEES o0 WBR IS (8 9 2 fE 4k
(- (=i 3067 m) 1%, 2014459 H 27 HiZr&E kL,
KLY OFAD ERN AR OWE D &b
FlEfEZ L7z (B0 2016 ook 74: 1-3; HAK 2016
FEDK 74: 5-11) . HARREK P2 EMESRE X, 2014
12 HOPIHREZR T, A D 1 F% &5
2015 4F 9 H X0, Mk DFEKIZE % 72 R 2 ]~ 4h
Wiz, KEIZOWTHE, AHBEBITMZ, BB
IKSCHUPRERFIEEE DS, ARG A FEhE L TV 578
Fex L, HMODIRWEY~O B A A B I
Zlz. TZCHEMELEZON, &2 F THREKDFE
2, EWOBETHS (M), #lxiX, EEINE,
SEREERMET) OB DRAT D &, TORBEITL -
THRENAE L7V (Onoda and Kayaba 2016
Rikunomizu 74: 23-28). Z ORFEI, MK LIRS 8
HEA, BKOEBELITE 2TV, MEED R
T& 5 (Nozaki 2016 Rikunomizu 74: 13-21). X BT
1984 4EO K37 R VG HEHIEE C4E U7 IR AR O 52 2%
NEJEL RS TWD, Fox OREREREMEHD, [
KD KD EBEIZSONT IS HEim 2 RO T\,
El{EiE5E

2014 AR LLIE N DS D
NIIEHTOFTA

MEEELMEPHAEDES

1980 1990 2000

BE

2010 2020

1. ERINC RIZ TR L o2 (BXK) . 1984 FOREFIR
PEERHIERLISR, AR & KEO G AV TV .
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PR AT

U ELD AN DM E TR D FEIREE

(BRI LHERT),

BOOSH (BRMMETEAN ZHERERN 7 —)
A 3% (BHIEmFHMER)

HAORIE (BRMTERT)

K BE (BRTERT)

1. [ZL&IC

L (B2 3,076 m) 13 LR B K I
KILTEE A S, Fli TIEL 2014 49 H 27 HIZK
REMERNPEAEL TS, ZHHMEAKIINZ T 1984
9 H 14 BITIE, REREHHE (M 6.8) ¥4
L, gL, kAR & R 2 KA 22 LR AR
BEEUT.

KILTEEY CRILKRE FoMIERIC L 5 b7 727z
E) 1E, ORI OKERLEMBICEEE 5 2
%, ML FERE & AL S RN, TR AMEER L e
Fo=g E& 2,393m) (HHEicd v, 20X
MEbH, REN~EWRT 5.

FEREN DA S 723D 1 > ThHh D)%, ML
DR TH L RNHRARZPIEE LTWDH 20,
D3P L b pH DMEWVERMER)IITH Y, BEX
35 73 v O HIURY 4 7 L RS o SERE R PR )1 T
5. E)NL, BIIOFAIZ L > TREDEIIC
LT 5.

AHFFEL, MEITTEDOFIREELTI D Z & T,
FENNAGE I K ORI 7K D - 86 7t D 7K B 1y 72
FEAE D, KILTEENC X B IIK~0 2 2 {0 i
TAHZEEENE LT

2. B EAE

AR AL, FEVEIAGE 3 o (R, e, T
W) FBROSGR 4N (B, FERR, &)L 5 <
W TEAK Lz, (Bi—BEIEE— T RIREG R
=W EGH—>Fi— O SWIHER—TIR.)  BUHA
I%, 2015410 H 10 H, 2016 49 A 17 H, 10 A
29 HOFF3 ElRB 272 o7z,

k%, 77 mAHH (PTFE, 0.5pm, ¢ 47mm)
TAHEL, BFEEIREE~DREL.. AIRITT 7
o BN AN TR TR L. AT 7r v
BN AN TR CHLE L 3B DL EAkE %, @
KEMAHH L D2 BREEE L.
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MEWE EIX Na, Mg, Al, Si, Ca, Mn, Fe ® 7
TLETHY, B L EFEZ B ICPE-9000 (°F
B 24 AR SURVATLRIFIE R HE R & Sl Bh &)
TE&ELT.

F72, 2017 4 6 A 24 HEHL 72 T30 1 it e
OFJIHEREY (HEOIRE ) 2O T, ®HEX
B (U A7 ZSX PrimuslV) (2 CEMHIE L.

3. wRLEER

KR O E LR DREIZDOWT, Na, Mg,
Al, Si, Ca, Mn, Fe OUEED, W) Hkbm< (fl
DOHTE Y 2~100 fEOEIRE), EOWIZHR, T
WMAEVVMEZ R U7z, IREZ G, )23 ErE)
RO ERINI B L 52 TBY, £z, 5 <V
JUDSEREN T IO PR E 2P STV D 2 &Mk
T

FRROMEITCFEOFIERIEIL, WIFEE L THTE
LCWe. pH X, EwI EuE, B, FER, 2
TWITIL pH6.3~6.8 THIMETH Y | W)Il, EiE)ll
W, )R Tl pH5.3~6.0 &RV, EfFREHE
REIX M 90~92% Th o7, DFE Y pH HMEWN
LT, MEBLENBEFRELELTHFEL WD L
NhinoT-.

T PRI BAE LT iz B adEfEy o &
FR A1 Si02(52.1%), ALO3(14.8%), Fe03(7.3%),
S05(7.3%), K20(1.5%), CaO(1.5%), MgO(1.1%),
Na,O(1.1%), Ti02(0.8%), P20s5(0.2%) CThH ~7=. £ 7=,
pH5~6 O HFFEHJIIKIC Z OHEFEM 2 IR ET- L 2 5
pH3 fHEE TR F L7, HEREMICE N D LM
PR L BR B CAIC MR LR R MEK 2 AR L TV
DT ENTREI NI,

A5 K LR B TR A LT KRR A A3 |
~WAL, WO b s 23, LIcE E
D& BOERMEAKIZ X0 K A~FEH, ZEOR)IKR
TR OKEITHEL TS Z EMERTE .
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e ARFEEE (B TERFEMZAR) - IR KRS (B2 R R

1. [FLC&IC

EwJINIE, BRAKDKIRE 72 5 R X D%
B SITRY ., 2014 FFOME LB X 280 LR
PEALIZ R ORI b B R RIF LT, L
Ted o T, BEKITHE D WNIKE OB, FEamC
HIFAT NS REERETH Y Fhxlx, EE)IK
RO ZHEE KERHEZIT> T D, 1E
KELFT O FRE ) | DRI DT, 1984 4F 0 E B I
PEHEHIER OB S 4, IARFREE L@ B A T
VD) R08n 7 PR P CTEEIC IR L 23 HERR S
TW5 (FD Hid<v 1994 31 : 43-46, L
A% PARAT 200048 : 71-74), F T CABIZEIE,
KIZ KD KEEED ARG ORIE & KB T g
DfE % B T 72,

2. AEMAS L URRAE

NS LAER L% 2015 4E 9 H L v & % B
b UTe, MRERIICIAE 21T > TV A HERIEK 112w
L7z 8 TH D, BT, /KR, EC, pH ZH|
E L, pH @I Ny 7 T A M XD laiss L
K pH A—=F =T X ViTo7c, FEEHKA D
SHTIZOWTIE, BIE, I m iR E L7z
KERNT, ABBICA A7~ 57 4—T
BEZEATS T2, A A LA A DY EAEIZON
TIX. AT RTHCO; ThHh D EE L THRH L,
B, INETIZE 1 ROREEIT- 7225, Bth
VNI EH S AR L QN2 b0, T—F K
LV ETRRLET —ZHTiER»,

B 1 AL EAET) R DS (BB L 0 ) Rk E
JIASR, Ak £S5 1REL 2 A)I 3 FERRC 48R,
S5, 68l M, 75 WL B8R

AR\ GERERT)

. BEBLUSBE
3-1. pH BUAIFER

LLRID & B PR L3 8 S Tz 4 ¥R 1, 5 ¥
JINTOWTIE pH FEMEDS 4.7, 58 LK<, Kt e
DEWHMKTH L 6M 7 THEI9TH-7=(X2),
7272, BIRERUC IS T 28PN, )11 o> pH Em LA
LNITET, TOLEHBLRE o7,

8.0 —
7.0 4
T 604
[}
5.0
4.0
HRES 1 2 3 4 5 6 7 8
n= 2 1 6 3 5 3 2 2

B2, AEOKHLSICEIT S pHEE (0 IZRER)
3-2. 1A UNHHER

B 31T A MRS R T DB LOA 4 D&
RLTWD, pH MET L7z, %), Bl i
TIEA A U RENMBRIZEE_RTRELS 2D 2N
B Sic, 2025, BA A TR¥EZED DA
A%, Nat, C&*THY ., 2142 Tk SO2Th
ST, ZOZ ENF, WK OEBRIECIC TR A A4
AR D DEEDOMMMBEE L TWnWb EEZBND,

7.0

60 +
50 1
W 40 +
30 1

3. HERAKHMRICTET DR L OB 4 i
(nTER, B aaAty, Bk BaA4y)

4. SHEOFE

L%IE, T ONKEEE R L CGRAET 2 L ki,
KEZEERBN 2 FRIZHOWT, ZERNM A EZ FV
T KOVRENFREE DD D FRHT 23 5
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1. AROERLEM
HARO XK LUHRIZIX, EOEEZZT pH 1~4 %
AT BRI IO N AFAE L, A RAEmE LT
\ZE:#E Pinnularia J&, Eunotia J&, %k#: Microspora
J&, X N VU ALY Euglena J&, ¥ Aplozia J& D 573
FLER ST D (Her, 1980, BE/K FHERE 41:41-50) .
LU D, JeBBIEHEEAGH 2 HIE L 72 iF
FeiE, BEIZF1F B Satake and Saijo (1974) Limnology
& Oceanography 19: 331-338 %%, [R 531 CU 5. Planas
(1996, Algal Ecology p.497-530, Academic Press) |,
N2 IR B G AE O EAERBEOISE Z £ L O T
WDHH, AR EFERRIOEABCARE OFZEIT A Ze 0
ZEEBRMLTWA, £ ZTARMZE T, HELnE
KA TH D HIRE ZKIR & 3 D ERPERI, W)l % 3
IR L LT, MBI E IENE & BRPEER R &
DOEEREZRT=. 7235, WINXERINORTH S,

2. A ik

2-1. BINLERENOHEECRITTEE

2016 4F 9 H 14 BIZ#)IA E3E) NS AT 2 His
IZBWTC, Bt & GiEOWKRO 7 aa 7 1) a
AL L2, ST, BURTORKRIZEL L Tn
7oA X K1 Zygnema JBZEREL L, £l (pH 6.5)
BV (pH 4.0) OIJIIZKE W THA RIS
ZRMELZ. AV Foid, REKTRLIESHLE
%, 7 At A (ADVANTEC, GF-75) TAif4
L 72301 17K i 72 L 72 300 mL OERE DA AT,
Fest VAT, ZKIE 19~20°CIZfR - 7o KRS IZ Ad, R
& 25000 lux T 3~4 KefijHss& L7z, RIFRCREOA %
Yl L, MR E Lo, BRI ORIEe i
I E B A EEEF (WTW, MomoLine Oxi3310
IDS) THIE L. MER, MEOCAFTORIIF
2iEEIR L, Zanr 7 v a &OREIZHWE.
2-1. AROBEKIZEZETHRRKEEORERTENE
WX, BREGENDORERIN TS, EIR
i%, HRRA 23K C pH 3.6 LA F OERM)I, —J7D
fr b)INZ pH 7.0 DHFETH - 72, EIROWMFIZIT,
TESAREE 90~100 mS m™! DEERE A A > DL EK
BRON, & ITERIRES Klebsormidium J& 71N
LTV 2016 59 A 16 HIZ, ZOEFEE W,

*HFIRE AR (BRI ZFERT) - ARG G HERT)
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BI5ORMIK A5 LN O T pH 6.5, ERREE
2 mS m! OFNIKOW 7 THARL & R 2 HIE L7z,

3. fRLEE

) ATRIOEREN O av 7 4V a BiX, 24.0
T1.9mgm? TH-72h, il 0.0520.03 mg m?
W L7z, B, EE) &) ok Z A
7oAy I e OMOLEBIEMH & FFIRIEETH S, M
FICAEFE (Student D ¢t E, p<0.01, n=3) BNdH
0, w)IOWIIKIE, FEINCELT 5K Fe
DA EMR KT SED Z Enbhotz. FIFE
WA AT CHIE U 7s Ei) ORFRFE O A
BALBN/NE o7z b, ZORREEMNITIZ.

1.2 .
B Net photosynthesis

[ Respiration

0.8 -

0.4 -

Net photosynthesis and respiration (mgO, mgChl.a* h-t)

0.0
Ohtakigawa Nigorigawa
River water using Zygnema incubation

1. E) LB OWIAE =R s 3 K B oA HIEE
LIPILTEPE. 2016 45 9 I 14 FICEBRELT 7.

— 7T, WIRDFE K TESE L TV 72 Klebsormidium
JBIE, FRMEDEIROWIKTHAR 0.58+£0.27, M
W% 0.42+0.15 mg O, mgChla™ ', FEDIs )13k
DA TIHAR 0.60£0.22, FE 0.35+0.22 mg O,
mgChla! h' Z/RL, WEHEHE & HIJIIKIZ X D7EE
inodo. Lizido T, BEME)INC AR 2 BT,
FRPE N IS LTV 523, FHEDR)IKTH A
BN LE S TR nZ Ebho Tz,



HLHARRIRIC & 2 KIFEIREL &RAA
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EEHIZTE L TOXIXRDEEN

VNEFE B4 (BAWRZERT - BRLAENEE 2 —)

1. [ZL&IC

LU AT X A BE A3 i < A i S oo KB AL
EHENDTD, MEOLEBEFNIIRLEICRYR
T FRTKILUD & H5AITIE,  KILME ) CHiE
23 MESS T I AREE 3 2 <, BEELBUPHE 2N K & <
RBMEMCH D, L LR G, W I3
ML L, ZI OB KRBIBEELD & OREE; & LT
BT A AN E X b D, T OMREDSEREM X
[LHYR] 1] D F AR AR D HE R BEAE O BRAR D 72 0D L B
Th o, WELICHT 2RBDINE L2 D% DL
WZONWTHOT =Xy MIb7e<, ZOMRAEILHRE#
Thot-. A, WIS L TR EL (1984 £
PP R VEERHUR A O (AR “Iz BRAN”) 12k -
T, B HEINTHE LIt HESInTnizr v (&
H 1985) %, XA MAELTHERLLZOT
(Onoda 2016), = D JENTA T FEEE: % i 5
T EIZ R o T, KREULHELD & OBEEES & LT3
MO AEWGE LTz,

2. MEERE

Mk L R A i D4 B)I (et A 8.52 km?)
EZDLERFITHMAT H3E (1.95 km?) THFES Hh
MBI 2 B, S 3 i) ARRE L, BRERIC
RO TA VT DR RAEIToT. FREHSITIX
A T OWAER 72 A BEBREE & 72 249 20cm BL E oK
ROWMMNEEND L oI Lz (W4 2009). 728,
FIAE RS R ENAI & R OGRS, 1511
A LETHY LN TS, 4 T F O 3 A3 2016
F£9 A 15, 16 HIZ, Y=/ =7V 7k TIT
o7, BIERRITHAFEEIZISCT 15 450
30 4y & U7e. FBXMBEE Y, HAGLRERTY 72 0 o#ls2
¥ (CPUE) Tili L7=. &Y X3k HMBEIC K
- C Sem AL CTHAIRY , HfE4 13RO @Rk
X > CRIELT.

54

Eth— (LARWFFERT « AR T —2)

3. BMRLEER

EEC 27 EIROA T FRBE SN, TORTH
Y~ A UF LEE SN, RS V7 H kG
7330 cm BL EDE HIAZ O Thh > 7-. feidfEis
DL, X CHEGE SN, EtiZE CPUE 3% )
STc. An B 2 #iATHIKEED 30 cm UL RO
oo, IPEOEVERD T Tl 2 EARD R
i, EFRAICITMER SR o7 %< O
ROMIZIRILZ 2ERH Y, i FICEH2BANRET
LI EEELETEET DL, HERNROIGRN
V—2MEEETHL EEZ NS, 61T, B H
A& AT, SROMEREED Y A XILRIE
A RTHER SN2 Enh, MOEEEHIEAE
FBUTHRINTE L EBZ0ND. ZOXHE
Iz EHRAL O T P O JE #% EB AL E LR 7
MolobEZbN, T THFF SN TERZA U TE
WEIEE B2 EOEERE ORI E LT, 4%
HAECEERERHZR-TLBZ20615. Z0L)
W, IHI N 380 2 32, RIS EL N B O
SRS, E DR DOSAIER O &35 =
&C, HELORE AR - BT D DI HO L E
ZHN5.

5| AR

WA= (1985) T3S0 s )OO L 7= v~
AU Yok 11 151-153

Onoda Y. (2016) Rediscovery of Japanese charr in the
Denjogawa River and its tributary in 2016 after a
disturbance from the Ontake Landslide in 1984:
significance of a tributary as a refugium from
disturbance. Rikunomizu (Limnology in Tokai Region of
Japan) 74:29-34

BAREZ (2009) LHIIINCB1 DA U F OERAES
FITgRNE. A SHERL 56: 111-118
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1. [FL&HIC

2014 4E 9 H | 5k L CIIKR GBI ICE Y WA
L0, BIIEEZFLIC 50 4 #l 2 DA NAT
7o S HIT, 201545 A NKEERE. 2016 4 10 A

BrTR 1L CHRFERIE K MBI S 5 iz - T, 4R,

KILME KDY 27 INd TR STV D, — %Y
kil FR THIAC AL 1, SR ﬁ@bt
HOT, BEKL ZZ0H 5, BHiED 1 I
L7 bDEET (PERATHUE AR ?/5~
2016, https://gbank.gs.jp/volcano/) .

EAREOELTOK 10% 12X HIIZH kT 2
IR KA K o> TR S TR D | FRKk~D
WEEEZ DO ZTHRILUDOFEITER L 2720,
B2, KILFEL OBREKICITRBEEEZ 2T 550
BHY ., TO—EHITIRR L UTRAEL, FHSLIF
A e UCTRRRZRFBLA TR L. ENLARER
VANR=I R EIHRESNTND ZEHEuY,

AT, L & E O LA EKIKE T 5K
ENSONERNNARZFHNT . KILFFEORH, 7K
FIROBTE - AR AB L. 260 KEEIC
FAET B ONWTELERT D,

2. KIUKEDHY - #LOEF S
gk bz S TerE k id, #Ab, JuNHE &
(CERASENT A < 234 Ly Jass 7o Ml CRuk 72 e %
L TWD, —IZkIcEBiT 2 KKELZ 5 ik
T HGUE, KR & LR L STVW A (I
i, 2011, #bFs & ¥H7K 199:109-110) km%@’tl
LCH FMHELZS ST b2, o, 8
HC LD EEWEL T TR, BERH L LT
EMEREIESL L, IWEOHMPKEDOLEITZED
BOBERICED AR A7 2HDBZ LT b,
FERE, L TIATAE, AiRE L7z 2014 4ELSMC
1979 4, 1991 4F, 2007 I /KZEKME KN b - T21F
7>, 1984 FE O EBFIRPEEHE (M6.8) 12t “Is b
ARV & G K2R (L RAREE A U7z, Z o[k
FALE T L7z 3000 77 md &8 % 5 LAbix, &5l
TEAE LT 38 FEMiR . IR IR MR O NS 2 % S,

KEFEVRY, #igH—ER

EFDKIRBE~ADFZE
HER & GHEK - ESGEENEE X —)
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HMEZPAZESERN D, LRI LFEL Z L2k
V. 294 b DRE ZETRRRWENE T, BIE
b RIS L TE (KRBT i Rk 2R,
http://www.rinya.maff.go.jp/chubu/kiso/kannnainosinrin
seibinohoukou.html) 2EIHFEH L L TiThbhi T4,

3. KL DKERBAK - EENDEBHIMN S

B DU AL LS TR AR AR PE P K IR Zh S K & W
MG, EKRREORHES K E KFEERICEN
To KRR A 529D 2 &3\, K Lk oD 3 HHYRT
JITIE, O TCORERBIMIEEZH - 72K ) E
A% < Jg% STV BIED, I~ D HEREF K
etk 72 &2 BN L 3 2 KERBAFE D BEA AT DAL
TE 7o (@, 1978, IR, SRR .

gk 1L 2 SR KIS B e BV IR &I — K
ST, BRI BAKRNFEERFEDED b, 4 LD
FEL L (S0, BRI, W ORE) L 6003
wmET (S0, W, =R, SR R, ORE) 23K
APICHESHMICEE STV 5 (JLEERIE), 1989,
/)R 220 1 101-115), T HEEFEETIL. £
AN EZDZ L OI)NNHHEAKLTHEET S
JEREZ 295 (M1, 2016, DA 74:511), &5
Z, EWITIE, 1961 FFICHUR & AR STV
%o ZOBFEOBEIL, RGNNSO FNIZ 5 F
TEEOHEME AN E T EMAKEED—
BRThY OKETRBEREE M A AR A& BT, 2007) .
BB BRAKREROEERFMAMThI TN D,

4. HEILETE Z S KL KRELZE
KL CIE, KILPRPME I K D M S D
R 72 B0 BT, Mk 2 B TliAK - KBREEN
R EN TS, BT CIEmE Kk, SO LA
BN —=RIZL DA T N EZRLRNBL, o
P/ BREELL BICBREZRBIRICE D SN TETERY
HRiE 3 2 BRI L 0 KBRERITENICEL L TV D,
FERETEHECIX, Rk LI CUELK DA & TR &
B L7=8)I &2 oD 75*& KA B
ﬁ$®%mﬁ8%ﬁﬂ’\@k LB GO
oKL i 0D K B 5 B AE ow(% L7V,
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2A07

HEHEE, RAJISEH, MRN8, PERRrEmR

KEBRL,

1. FL&HIZ

BEH T I BEHTOFSE 6 FErFRE LT,
FEE D IXFEBCYED SR REEEAT /NI 3
WT BICs ORI T DR A HED . HIKRED I
BRI L7z BCs OBE) N EERER 2 KoL
TWDZ & x5 LTz (Uedaetal, 2013), —F
BEROEEY 2 Fuls & Lizi)IKizs T, Fk
IRFDOVEAFHRE 17Cs JREE DK HHE 137Cs R DY
12 250252 L WONT, 7R 7Cs IR K OV *H
TR EE DS Rig D Y rs) 13Cs LA & AR AR RR &
KT E A 5N LT- (Ochiaietal., 2015 ; Ueda et
al., 2015),

ST, 2011 H#25 2016 FEIZT THEL7Z

WK F OFETFRE 1P7Cs K OF 3 H B E O B H),
J ONERE R DO PR FEE B OE MOV TR 5,

2. Bk
PG, 8 e R AR AT O 37 ) KR S o
HENEOEIARE L, KR L7 2 s o
R R T T,

AR EERT
2RO %
t%m wim)I|
S ATt
EEE—RFAH
30 km REH
1 BREEATDINC 31T D ERHLS (GLED)

WKREHZ 045 ym A T T T 4 NV H—TH
WL, AEKEREGFREE LToMTIcgiLz, Aifd
AIEA A AR FE I A 7 AZi@AK LT YCs %
I L7-th, BIIEZ B L. Ge Y- AR Higs il

56

Akt — (BRELREEATRFERT)

B L7, THEEIX, ABKE2RYE - EEEERE.
By 7 75 KRk FL—varvhyyr
H—"CRIE LTz, oWl BILERHR I B (2= Al
EL7,

3. R

FHCYED 2011 7 AI2B1T 5 B R OEIR
JUDFNIAKFEAFRE YCs IRE DR KEIX, ZZ
AU 1.SE+0 Bq L' Jx (N 6.7E-1 Bq L' TH 7273, 64
FIZITAY 17200 KON 1/80 £ Tl Lz, —J7, *H i
FEVE 2011 A D L)1 K OVEIARINIZ 33U T 2.1E+0 Bg
L' &Y 24E+0 Bq L' O KEZR L, 6 F%ITH
/7 KO 1/8 £ T Lz, *HIREICEAL TXT T
N7 7T R~ Th b —05, B1Cs BIE X
WA - LL_E DD RO B DN, RIZHHT
IO L ~JLICE S TWARWIZ ERELMNE o T,
FIKF D 7Cs Ji FE D> B BR 5 R0 2 5k
5L WHIE HITHAREDER D 2 flisy TR
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Noboru OKUDA (Research Institute for Humanity and Nature)

1. Introduction

In view of phosphorus as an important macronutrient
in aquatic ecosystem, accurate determination of P species,
especially bioavailable P form (orthophosphate ions,
PO4),

biogeochemical cycling of the element. Current accepted

is a prerequisite for understanding
method for analyzing dissolved inorganic phosphorus

concentration is spectrophotometric analysis using
phosphomolybdenum blue complex (soluble reactive
phosphorus, SRP), and has been shown to be interfered
with other chemicals, which will result in overestimation.
In this study, we determined dissolved phosphorus
concentrations by ion chromatography (orthophosphate)
in lake waters and compared with those by the most
widely used method (SRP), to clarify environmental
factors which may influence the difference between

orthophosphate and SRP concentrations.

2. Materials and Methods

Water samples were collected at inlet, outlet, and
pelagic sites (at the surface and just above the bottom) at
Lakes Yanagihira and Hira, which are connected by one
water channel, in Jul to Dec 2016 and Feb to Jun 2017.
We also collected samples in other two lakes, Hasuike
and Kohoku-nodanuma, at inlet, outlet and shore sites in
the lakes. Basic water-quality parameters were measured
with a Horiba U-50. The water samples were used for
measuring chl. a, SS, TN, PN, NO-N, NOs-N, NHs-N,
Si0,-Si, TP, TDP, SRP and orthophosphate. SRP and
orthophosphate were measured with an auto-analyser
(BRAN+LUEBBE, AACS II) and ion chromatography
AS-23A) with

suppression (external mode), respectively.

(Column Dionex electrochemical

3 . Results and Discussion

SRP and orthophosphate concentrations varied 0.08 -
3.94 uM and 0.04 - 2.57 uM, respectively, during the

study period. Both dissolved phosphorus concentrations

68

(DP, i.e. SRP and orthophosphate in this study) in Lakes
Yanagihira and Hira decreased from inlet through the
lakes and toward outlet sites at almost sampling dates
excluding Feb 2017. In Lake Hasuike, DP concentrations
were less than those in other three lakes. In Lake
Kohoku-nodanuma, DP concentrations were steadily
high during the study period, and increased from inlet to
outlet sites. SRP was always higher than orthophosphate
all studied. Orthophosphate/SRP
seasonally varied 0.23-1.04 (Ave. 0.63), indicating that

in lakes ratios
SRP concentrations were always overestimated in the
lake Lakes

orthophosphate/SRP ratios spatially and temporally

waters. In Yanagihira and Hira,
varied, with the greatest values in Oct and Nov (mean,
0.8) and the lowest in Jul (mean, 0.43). In Lakes Hasuike
and Kohoku-nodanuma, the average ratios were 0.62 and
0.66, respectively with no significant trend along with
the waterflow. They were relatively higher in Dec to Apr
than those in May to Jun.

Large gaps between concentrations of orthophosphate
and those of SRP determined in this study suggest that
of

phosphorus are essential to clarify the biogeochemical

accurate  measurements dissolved  inorganic
cycling of phosphorus in aquatic ecosystem. Correlation
analysis showed that orthophosphate/SRP ratios were
significantly and negatively correlated to some
biological factors, e.g. DOP and PP, while not to any
cations, Ca, Fe, Mg, and Al, concentrations. DOP in the
lake waters might be turned into inorganic P in the
therefore
the

colorimetric method. In each lake, the ratios were

primary form of orthophosphate and

overestimated because of hydrolysis under

negatively correlated to <20-pum chl. a concentrations,

indicating  that  phytoplankton = abundance and

composition may be related to the ratios but that the

relationships were different among the lakes.
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SFIREZATH 2 & kT,

4. ER

nNrua Rk avrs bR OSRE, RFEIC
Ko TRESRIZIRBIH SR =, I v~T bt ~a¥
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1. Introduction

Daphnia pulex is a common zooplankton species in
ponds and small lakes. In these habitats, a variety of
ecological factors are known to affect population
dynamics of this species. Among these, algal food supply
is one of the most crucial factors affecting the growth
and reproduction rates. Several studies have shown that
growth and reproduction responses to changes in food
condition differ among different genotypes, i.e., clones.
However, it is not clear how such phenotypic differences
are related with genetic distance among the different
clones.

In Japan, four distinct genetic groups (JPN1-4) of
D.pulex are distributed. Among these, JPN1 contained
several genotypes. Since JPN1 are consisted of obligate
parthenogenetic individuals, different genotypes within
this group can be regarded as evolutionary diverged from
the same ancestral clone. Thus, JPN1 clones provide a
chance to examine how differences in phenotypic traits
are related with genetic distance.
the

clone-specific difference in growth and reproductive

In present study, therefore, we examined
rates of JPN 1 in D. pulex under several food conditions.
Then, we analyzed how these phenotypic differences are
related with genetic distance among the clones.
2. Materials and Methods

Growth and reproduction traits (age, instar number and
size at maturation, egg number, fecundity, sizes of egg,
yolk and neonates, relative tail spine length and
inter-molt durations) were measured for five clones (Al,
A3, A5, A6, and B) of JPN1 D. pulex under two food
(2.0 and 0.2 mgCL"). We used

In addition, we

concentrations
Scenedesmus obliquus as food.
measured four digestive enzyme activities for seven
clones (Al, A2, A3, A4, A5, A6, and B) to examine
clone-specific difference in digestion ability. Genetic

distance among the clones was measured based on

experimental test with Daphnia pulex

Xiaofei Tian (Tohoku Univ.), Hajime Otsuki (Tohoku Univ.)
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dissimilarity in nuclear DNA sequence. Then, principle
components analysis (PCA) and Mantel’s test were
conducted for investigating the relationship between the
phenotypic difference and genetic distance among the
clones.

3. Results

Somatic growth rate greatly differed among the clones.
Clone B matured one day at least earlier than the other
clones, while with a low reproductive rate. Interestingly,
the clone with high fecundity showed a high lipase
activity at high food conditions. Principle component
analysis (PCA) was performed to summarize variation of
life history traits at both food regimes. The top four
principal components (PCs) explained 100% of the
variation under high food level, while 97.24% of the
variation was summarized by the first three PCs at low
food level. According to Mantel’s test, no significant
relationship was detected between genetic distance and
difference in any of PCs in, and each of, phenotypic
traits examined.

4. Discussion

Although share the same ancestral clone, growth and
reproduction traits differed among genotypes of JPN1 in
D. pulex, suggesting that these traits have evolutionary
diverged through different selection pressures. In the
present study, lipase activities and fecundity were
positively related each other, suggesting that lipids are
crucial nutritional substance roles in affecting
reproduction rate.

Although large differences in phenotypic traits were
found among the clones examined, it is not related with
genetic distance. The results suggest that large difference
in a phenotypic trait is not due to an accumulation of
genetic mutations but may occur by a point mutation.
The possibilities imply that D. pulex can easily evolve
different phenotypic traits in growth and reproduction

and may rapidly adapt given environmental conditions.
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scales in the variation
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1. Introduction

Seasonal cycling of the environment over the year is one
of the most conspicuous patterns experienced by planet
Earth. Almost all living organisms display adaptations to
survive this never-ending cycle. Thus, the study of
phenology in various ecosystems have been carried out
for decades by ecologists. In fact, evidences suggest that
plankton are more sensitive indicators of change than
even environmental variables themselves, because the
non-linear responses of plankton communities can
amplify subtle environmental signals (Taylor et a., 2002).
Anyhow, despite many studies done in aquatic
ecosystems, gaps in knowledge persist because very few
studies have been conducted on freshwater zooplankton.
In the present study, we examined the phenology of
zooplankton in lake Hataya Ohnuma by using three
temporal scales; month, season and year. The objective
was to test the importance of each of these temporal scales
towards the phenology of zooplankton and examine the

important environmental variables driving the process.

2. Materials and Methods

The study was carried out at Lake Hataya Ohnuma
situated in the Yamagata prefecture, Japan. Samples were
collected monthly for a period of five years from
2012-2016. Chemical and physical parameters were
measured for each sampling date. Zooplankton species
were identified and enumerated at least to the genus level.
Zooplankton species observed in less than 20% of the
sampling dates were removed. Species counts were
transformed to biomass by using estimated conversion
factors (McCauley,1984). Biomass data was square root
transformed while the environmental data was normalized
prior to analysis. Mantel test was used to test the
hypothesis and nested PermAnova was used to examine
how the variation is distributed among the temporal scales.
A CCA analysis was carried out with stepwise forward

selection.
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3. Results
The mantel test carried out between bray curtis similarity
matrix computed for zooplankton data and dummy
matrices built up for monthly, seasonal and annual
variations showed a higher correlation for the monthly
and seasonal matrices comparative to the annual matrix.
The resulting r values for monthly, seasonal and annual
matrices were 0.247, 0.243 and 0.04 respectively with a
0.001 significance for monthly and seasonal r values.
Confirming the mantel results nested PermAnova test
showed a similar trend in the results. Monthly and
seasonal variability was 29.6% and 23.5% explained
respectively while the annual variability explained was
12.68%. CCA analysis with stepwise forward selection
chose total dissolved phosphorous, temperature and pH as
the best environmental variables explaining the model.
The results prove the importance of monthly and seasonal
scales the phenology of

temporal in explaining

zooplankton.

4. Discussion
Monthly and seasonal temporal scales tend to show more
variability in the phenology of zooplankton can be
mainly due to the change in the temperature, nutrient
dissolved
unmeasured  environmental

level  especially phosphorous  levels,

variables and timing
variability including reproductive timing within a year.
Peaks of zooplankton abundance especially for rotifer
species was mostly found towards the end of summer
and mid-autumn period which coincides with the
temperature peaks mostly ranging from August to
September. However, since predation pressure, diel
vertical migration and phenology of phytoplankton may
have an effect on the phenology of zooplankton,
combining such factors might provide a better insight in

explaining the phenology of zooplankton.
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RN ES L UBEXHES

BIORIRAT CROFR « B, HJNPES (BUBK - MSC H )

SNDRAUIALE LT,

A. ambigua \ZFAT 5H Cl, KS94 Bk LT 4.
granulata \ZF749 5 KS99 #RIE, RERIFHEE LY
e FEEBEIC LS & . BEFNHE Zygorhizidium melosirae
ERE SNz, o FRMMNT ORER. 3 RIT. YR
HEMNONTROBIZHHE LARWHTRY L —
NIZE L7z, A7 L— NliE, FeATHFZEIC L 0 RS
Y ART E OBRERSN D E G BRI O 7 L—
FELTHESNTW LD TH D,

KS93. Cl, KS99 KRz 2\ THT o o Y R O
B T B Asterionella J&. Synedra J& DEEMRE~IZX
G L 2N 3o T2, Aulacoseira JREERR
& LT A ambigua 3 X O A. granulata O 2 i 2 L34
L72R KS3 #k (AR ¥ HD 1 ) 1L, A granulata
WZDIFEGL U, A. ambigua ~DEGT R 57270 -
oo ZHUTK L. Z melosirae TiE, Cl BRIX., A3k
DIEETH D A ambigua \[Z L < JE R L7=—F T, A
granulata ~VTEGTT 2 DR RPEN T L35y
Mo T2, W KS99 #RIE 4. granulata |2 5 < &G L.
A. ambigua ~DFEGRPMRNFER L 72 o7,

4. ER

AWFGENZ LV | Aulacoseira JEEEBETF MDY R T
E 2 FDORMAINENH BN ERoTe iy, EER
g, FEHEYORMICOLE Lz, ZOFEEL, ¥
NI DML FHNT 5 BT, FEMY R ER
RERREROTNDZEEBEWRL, 5HIBRD
FAMEY TR O FRIRE DL ETH D,

531 RAIENT DGR Aulacoseira JEEEWEIZ F/ET
DY RIEN, REICKE SBELTZ2 D7 L—
TNAFET D D ahol-, £, TNENOME
ERRMEORRENR D Z L33V . Aulacoseira
JBEEEE & VAR B L O AAERIZ AL R
ThrEeBZE2OND, BIFRFET, hoBIZHEHIC
Aulacoseira BB T EVEY R TR HEETDHZ L %
IR L CTRY ., 4% 025 O ERRMAEDFEM
RFERREMAL T FETH D,



2B07

Web NFHAFE



2B038

Web NFHAFE



2809 TAaREFTE Microcystis aeruginosal=xtd 3
REHEOREBRICB T304 LYV BEEOTREN

*RAAH -

B« DRSS - NSRS

RS - EHPE— (AERBEKPE) - fikH S 00> -

1.IEC&HIZ

B Microcystis aeruginosa 23Rk 5 7L
— A (T 2) FERBELER EICE
WTRBLO AL R, KA OB E %
SIEEZTZENOUBRIERENAMLETH D,
7 A axti & U THEERY - (LS Ze BEBRIE D
BEIN TV EINERER~OFEL TR FD
S BRE S, FEREIRID 0,

WA, WRARERICELE L= 7 A = BibRik &
L C, M. aeruginosa (Zxf3 5 FXBEAE & FF %
B & F W e 7 A aiBRiESIRE ST
%o BB O T A aBhbR~OIEH & R
HIZHTY, ZTOKEEMLIET 52 1T
HETH D,

& T A TERIHR O AREIBLERIZ 35 1F 2 Besaii
WO E 2D &, BB T 5747
L7 (QS) OEENHE SN TS,
QS ITME DIF M~ ERETH Y, HIEIXH
OREAT DIERCEMEDOA— M VT a
—H— (Al) ZJ1 L CJ8 BH OO M B % B % B
L, ZDOHEEITL U TRIEDRIGFDORBLE
HIE4 %, M. aeruginosa (%9 % R HEHIEE (2
BIL T, FiptétE & QS OBIMRMENEH &
TWD DD, RIZHEITD 720N, & Z THRMF
I AL E LTT VAR EREY T hv
(AHL) 2M#< QS IZ#EH L, M. aeruginosa |Z
K92 R B O R pEERE 23 1T 5 QS D
b2 mat L,

2. MHEEAE

M. aeruginosa (Zxf 3 2 a6 L O g
BEEMEE 1, 2015 AR ALiEE B i T R A
BEAMEOWIK, BLOZF ZICHAT HAEE
VORMANA T 7T ANVALDHEEELIZb D%
i L7z, F97-80°C TR L TN Rl
IR A Rk L, ST10™ 22 R EF I CHERFRG R
AT 70, FRELIZMEKD 5> H M
aeruginosa (Zxf9" 2 #HEAEFS L UM FEFH ERE
DIFFERERR C & 72 30 BR & LA O FEBR It L 7=,
FEBR- 1. AR DR B 1D\ T AHL
A LT QS & OB A fEt L7z, QS FHEA
& UG AHL &R Z BT 5 B-v 7/ 1
FX¥ AR (B-CD) ZHIEE10° uM £ 725

81

H R (LK) - 4 BB (AERBEKE)

£ CT 5z <&, RBEICoE L,
% ZIZHEE O M. aeruginosa (Mal7 £8) %%
10°cells ML DA —F—DFE L 725 L 91
WML, & DICFEREEHIC TR L4
BROD 7 = — Z JRIA TG B TR HERE L 72,
72, HIEZ RN L T2 WA SR,
BLOB-CD ZHH L TV 720 B-CD HEIFINX
7 E( LTz, A BRI 2T 25 °C, JEimEHY
50-100 pmol photons m™ sec™, FAREEHA 14
hL: 10 hD O/ T T 14 AfEEL, ¥ —F
—H Y RE A VN C M. aeruginosa O 1 &
HOEICE D E=2 7 LT,

FEBR-T ¢ FEBR T ORGSR, Bt & QS »Ff
SRR S AU R ISR L, B-CD D1E»
a-CD & y-CD #2124 QS FEAI & LTH
Wo FEBRX AR T, FEER T & FRED STl
k& M. aeruginosa 0> 158 LR & 32 L
7

IHB/RLEER

EEr- 1 OFER, KE v v OEHEN D HH
S #7- Pseudomonas J& DHIEERE 1 £k (NO.30)
\ZBWT, B-CD DOFRINC X 5 Fede oo P 7388
EICFRD b, NO.30 FE & dhieg Lz M.
aeruginosa D% &3 dOEEI, B-CD MR
JNX T 0.63 — 8.4 DRI THER L T3,
B-CD WAMNXIZFUNTIE 0.63-34.0 = THIINL
oo S HIZZ ORI L CHERR T & i
L7=& 2 A, IINL7-CD DT X - TRkme
DIRFEZN RN TN 54, 0-CD < B-CD <
y-CD DNEIZ BB PEE S A8 MmN H 5z,
CD BUTA U THEDRBRIRITHES LIckiiE T
HY, A DOZERERSC AHL 3 a2 045 2
LIZE - T QS ZHET 5, 4Bl DFEHE L)
5, NO.30 B O B iaf¥i%12 13 AHL 21 L7= QS
DGR RE ST, & 524 CD OZE Ry
DEFEIT a-CD < B-CD < y-CD DJEIZKE N\ Z
&M B, NO30 BRIT I T O K& 72
AHL % QS ICHHWTWB &2 bnb, 5%
AR &2 Tl 72 AHL B O 4y F DRI ER
KOG 7 e AR O fF ] 2 D T LB
N5,



HEMABBIMEICES T HKERHE L

2B10

BYMT500 FUBRKRORBRER
YEF P CERBE - k) - K (Bt - k)

AN NCE

(HERBE - KPE) Mk S0y (EER) - Ak (K - i bk
(AEZR) - BB (EEOR) - AR (EREE - KPE)

1. [EL®HIC

BARTH O BEFRIT R O LA A1 L= [EEs
XIWERCTH Y, BT IEAR & L CEHEERE
JeHiE 20, HEOBVWOEE LTHLERLTY
%, HEEFITEMEA L2 L aEIc Eh, SMIlC
KEEALTEBY, F2I2EnAxee VEDOKE
TP 23858 U CIRUEI IR 72 sl A BRNL 7T
%o LU, KREIZUIE LIRBEROIZERL, 8
AR — FOHATOR T & 72 o720, iBFIE LT
FBAELSEDZ LG, 2 EOMY EY N
1IThilTnd,

ZOKRIFITIBNT, AEAEERENS EIR L A
b dT A an 201449 HIZRAE L, BRI
, BBl EEAL UTs, Box 1THIE, BREEICAE L
7 A anRike LT, KEMBEZRT L-F
EERRELTCWD, &2 AR T, LR
IZRUT D7 A a ORI E RS 5 L [FRF
(2, SR O—EBITKARE (B ) RS,
KA DR L DM TZ 7 b DR
DWW THRFT 21T o7, £z, B VO

AT ST DA E O AT T2,

2. MBEAE

TEIL 2015 B L2016 L HIZ5s Anb 11
HIZ3EM LTz, & 2 NS LT KARED X
(Stn. P) &, FAAHAM 28 U CRAERP D R B
ey hu—)LX (Stn. C) @2 HS T, KEMN
DT RIKEAT, KR, pH 3 X ONVAFIRSR %
B CHIE Lz, BKRBHZ DWW T, &l
WREE, 7vun” )Vva RELZ N LI, £z, &
Bta 72075 e RCEEL (KEE 1%)
BISLHESE T TR~ Z > 7 b ORERIER X
Dt EIT - 72,

3. BRLER

W77 v 7 N AL, 2 R E BICEZRIZ 1mL
HT=0 10* DA — X —DEETHRE L1z, 2015 4F

82

6 H IR B Bae Achnanthes & D8 5 38182
S, IKREEIT3.3x 105 cellmL! ZRcEk L7,
2016 1% 5 HIZ Synedra JEDFEIE 3 90%% 57
D3, E D1k Synedra J& % X U & T HHEMHEITE
B U7z, 2016 4 5 H D5 A BRIERRFED Stn. P 123
W 3.16 uM, Stn. C T 0.41 pM & FEF ISR - 72
s, FABEORBIZ L EEET L— A
MDPGR LIz B2 bhd, BEREITmFEE S S A
MO ST L, OB, Aphanocapsa
JEX° Microcystis aeruginosa D7 a4 3 7 A
H2R2 T, 2015 41