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ICLEE Oral Session
Sep.23rd. (Sat.) Lecture Hall, Environmental Studies Building

Ecosystem Services and Green Infrastructure

[23-ICLEE1] A game changing approach: Using rain gardens to develop functional green spaces in urban areas

OKazuhito Ishimatsu (Chugoku Regional Research Centre)

[23-ICLEE2] Comparison of greenways in Japan and Europe

OYoshiyuki Hioki (Tottori University)

[23-ICLEE3] The effectiveness of sand fixation technique application on vegetation restoration and resistant of wind erosion
and sedimentation in decertified rangeland, northern China.

OAKkito Kono (Graduate School of Agricultural and Life Sciences, The University of Tokyo)

[23-ICLEE4]) Evaluating the effects of 50% strip thinning on stream temperature responses in forested headwater catchments
O0anh Dinh Quynh, Gomi Takashi, Onda Yuichi, Chen Wei Chiu (Tokyo University of Agriculture and Technology)
[23-ICLEE5] The effect of compost made from pruning materials on KOMASTUNA growth in different soil environmental
condition.

OEnxi Liu, Terumasa Takahashi (Chiba University)

[23-ICLEEG) Effects of spatial pattern of green infrastructure on urban runoff reduction

OByungsun Yang, Dong Kun Lee (Seoul National University)

[23-ICLEE7] Assessment of ecological structure and network in the urban areas

OYoungkeun Song (Seoul National University)

[23-ICLEES] 6 year changes in the radioactive landscape of satoyama after Fukushima | NPP accident

Tatsuaki Kobayashi, T Takahashi (Graduate School of Horticulture, Chiba Univ), OA Kondo (Center for Environmental Remote
Sensing, Chiba Univ.)
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(Bk) fEHEAKXE 22— O, It

BRSIRT LS e, RERSIRT i R

LRSI RS KB EBT . BEA KRS Rkl R, SRR b m

1. [FL®IC

ECEE A & L7 S, O8R40
DOIEBEIZ L > T EFI A Z ET 52 L ©
FABREE ORAREM OBSERVEELEREE) ([28 - T
IGRERFOBEIHIRS A5G bH Y . ZRART7
NEFETH & @FREEED D72 FERAE B
FTOZEFIZRZIZ LY | TR TOMMELERETE
5D EIFRL W EORE RN D,

—J7, T CIEREEIC X S VA R OHE
EHEE LT, BREEDNA DT L 54 E=4 1
TIFERSAVTND V3, BREE DNA 12 L ARG
& SRR FHV N8R T SRS SR A Lok
L7giliZd e < . RIET — X OEREEMICH 5,

AWFENT, ST SE & BREE DNA A Z /X —a—
T A TN L 0L RER A i L, 31 -
BAFWIR BT B A #8—a—F ¢ > 7 FEEA
OWCOIEET — 2 52552 L2 AE LT,

2. Ak
2-1. REERERE
A E H Y 2 AL A A ikl 2 S E S5 1R
JI - SRR D 5 5, 31 EPTA x5 E U CHaE
SR 2 92hE L7, RIS RS> & R
HEs, Bl (AW, 7, REM v
e, JERE, R (BAVWTR) &V,
2-2. BEBEDONA AR /N—a—F 125
A SRS T OV T, R AT
L. BN CTH T A7 42— (GF/F) (2X D5l
w17 o7, DNA Zfiiti%, SO = — LT
A ~—? (MiFish) Z /= PCR &, Wik —2r
P—lZ L D= TEATH ZE T, AKX N—
a—F ¢ TR T T,

3. HERLEER
TERAEORER, G5t 9 Bl 26 AR L=, =
DB, BEEDNA A X N—a—F ¢ 7280 i
JEREBRRD 85%(2 7= 25 8 Bt 22 FEXEIZ%HIid™2 DNA
R L, AR ST D BREE DNA Z0Hr o
PEAVRIR SV, — 7, TSERATRG SR & DNA ARk
DUCTEBENR B DB oo T2 Z L 0D (EAERTE
BT D IO ORI T FIETH D A F /3 —a—
T T AR A RO A RS D 2 &R T
T HEREDOWFELENT 22 LT, KK

DE\ I 21T D & 2 D,
F 1 A & BRET DNA 54T K ARG

(a):Capture by traditonal method (b) :eDNA detection by metabarcoding
No. Species No. Species

1 Lethenteronsp. - > (N.D.)

2 Cyprinus carpio —» 1 Cyprinus carpio

3 Carassius cuvieri —%__2 Carassius cuvieri

4 Carassius buergeri subsp.2 3 Carassius sp.

5  Carassius auratus langsdorfii El—'

— _Carassius sp.

Rhodeus ocellatus ocellatus

Rhodeus ocellatus ocellatus

6
7 Ctenopharyngodon idellus
8

(N.D.)

Phoxinus perenurus sachalinensis
Tribolodon brandtii brandtii

Phoxinus perenurus sachalinensis
Tribolodon brandtii brandtii

Tribolodon sachalinensis

9
0 Tribolodon sachalinensis
1_ Tribolodon hakonensis

Tribolodon hakonensis

— _ Tribolodon sp.

12 Pseudorasbora parva

Pseudorasbora sp.

13 Gnathopogon elongatus elongatus
icaud:

Gnathopogon_sp.

14 Misgurnus

Misgurnus

15 Nemacheilus toni

Nemacheilus toni

16 Lefua costata nikkonis

Lefua costata nikkonis

17 _ Silurus asotus

Silurus asotus

18 Hy nipponensis ___ ====- > (N.D.)

19 Hy olidus —>_15 olidus

20 Oncorhynchus masou masou —» 16 __Salmonidae sp.

21 Pungitius sp.1 —» 17 Pungitius sp.

22 Gymnogobius urotaenia —» 18  Gymnogobius urotaenia
23 Gymnogobius castaneus —» 19 Gymnogobius castaneus

24 Rhinogobius sp.

Rhinogobius sp.

25 Tridentiger brevispinis
26 _Channa argus

Tridentiger brevispinis
Channa argus

4. HiEF

ARG OfERAT — Z 13,
S e VAN iy VAVl Y Y

51 AR

A E RS RALIREA
T ZITE L ET

1) Yamamoto et al. (2017) doi:10. 1038/srep40368
2) Miya et al. (2015) doi:10.1098/rsos. 150088
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7 <V N T Rhyacophila kuramana
(Bhfid, hesr 78, 7V e I8) Oshfi,
HI ST FERERGAHT &\ © FpS e am AR R,
T 5, AWFEIE, KExriiEn e DR LNORDEHE
2 IO SN R R ) D AT L S e Z
L aWET D LRIRFS, ARG RALPE LI ARE
LT 5 2 & T R A AR O A BI5T &
LCRHid 52 &2 HE LT,

2. Ak

2014 4E5 A 2 HIB X9 A 14 HIZ, AREShhE
FOERIREEARAE L, AL/ IR INIAFED
ZpE LT AR OBREET— 4 V LIRA LT,
AFEL U DN T MO R & PETEREL
EAS A Rk LT, AERIGITEREIC DWW CIE, b
NI DFER N D T 2 F I 200 A > b LLE
WO, REIEE, REOKOMY BE, ERaEZE
HIE Litdk LTz, O OBREET — X &2 EHRE
RS L, WBAHESR & AR & O CHi L
7o BEMIREICOVWTCIE, SRR JOVH 28R
DERKREZE L, PR L OH RSO T
b U7z,

3. #ER

K DORSPHEEE FIROINREM OREIZIZ, B
RAIEIET=2 7 U — RSN, SRk A
FE DRI DAV, F T2 HEREKIALTE Y |
B SREAEOTIRAT & [FIRRIZ I R 8800 5 BN
BIELT,

201445 H 2 HOFPETIZ Sh 2R (Vi) 3+
FOMERRHR 1A ZEREE LT, £7-.9 H 14 HIZIL,
S LI (VIR 36 K OVERR R 2 2 (R L 7=,

19

RBFSLRZ SF fRAD

ERHAFE L KD BAITONWT, WBHERE R X
O HRERED SRR T~ T2, HOPHELE T
MDOREREIZDOWNTIE, FARIREEDY 0.5 C, &K
AEEMEIL 2.5 ClEolz, WolX ). BIREBROE
MRS ICDOWTIE, FlIREA 4.3 °C, ek A4
fEIX 1.5 °C &7eh | WPHEE FiflOREDE ik
BT BRI ORIRE L 0 HIK<, BEEMRIIK
ol

4 EBE

H AR 2 LTI DAV AT ST R OB HELE
X, 7 I~V NS FHMRELRE LTz AREE
LIRERIZ, SZARRMERIAEN R DL, £ DS
R SRR BOMA BBREEDMED HE T,
UL, BEFIREICOWTIE, BREBRE D 4
DIRPEAMEL . ZZEMESIAN T LG, WOBAHEL- X
AR BB T DITITE TR LWBREEZR2 Db L
R, Ll BN R DO AR A 2
ZERICT 2 2 & T, ZOREEFAVDKEH SR
O, VI~ FT AV NESTHRITNZ T, #hE
AVDOAEBIGFTOBRAFIEZ 8 > TR B AFEN
ERFRRIZ 2o T2 LN 2 B,

5 SBIRAXE

1)Taira, A., M. Yoshimura and K. Tanida (2013): Life cycle and
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Introduction
Aquatic plants frequently encounter multiple stresses

under natural conditions, such as high or low
temperature, strong or weak light and nutrient excess
or deficiency. Iron is an important element for the
transpiration controlling enzymes and the synthesis
of chlorophyll in the plants. The light intensity is
also an important factor for plant growth.
Overexposure of Fe or light is known to be toxic to
plants because either conditions alter synthesis of
chlorophyll, enzyme activity and induce reactive
oxygen species (ROS) production in plant [1].
However, the combined effects of Fe concentration
and light intensity on submerged plants are scarcely
investigated. In this study, the growth and stress
responses of the plants were investigated under
different Fe concentrations and light intensities.

Materials and Methods
E. densa, a freshwater submerged macrophyte, was

used in this study. The plants were grown under
three light levels, low (20-30 pmolm2s'), middle
(90-100 umolm2s") and high (190-200 pumolm=2s),
with three Fe concentrations, 0.5, 5 and 10 ppm by
adding FeCl; to the water. The growth rates,
photosynthetic pigments, H>O, formation as main
reactive oxygen species and antioxidant enzyme
activities were examined after 3 days of exposure.

Results and Discussion

Plants which were high Fe
concentration and high light intensity showed
brown-black discoloration compared to the 0.5ppm
of iron with light. Total chlorophyll
concentrations decreased significantly with the

grown under

low

increment of iron concentration and light intensity,
Fig. 1. Figure 1B shows that significantly high H,O,
throughout  the
experimental period in plants under highly increased

concentration  was  found

treatments.

Previous studies reported that high H,O»
accumulation has been identified as an important

mechanism of leaf senescence [2]. Our study showed

67

Ocontrol EILL MHL
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chlolophyll a+b
(ug g™ FW)

(8]

5
concentration of Fe

Fig. 1: Combined effect of different Fe
concentrations and light intensities on total
chlorophyll (A) and H>O> concentrations (B) of
E. densa. Bars with different letters are
significantly different at P< 0.05, (n=3).

the reduction of photosynthetic pigments of E. densa
caused by significant induction of oxidative stress
due to excessive exposure of iron concentration and
light intensity. This experiment showed that high
concentration of Fe and light intensity conditions
had substantial influence on physiological processes
of plants.
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1) ZKBIE—(2007) 7KHARET 52 AR

2) AJE—F#(1990) HRAHES

3) BFHAEREA (2016) /KHAIRIZISIT 5 R o a v XL~ LD
BB RIS DY, R T KT R B4, pp. 2-18
D FERZFET « IR b P~ -5~ 9 T VAR DBSEEE
K ML hYa vE I~ T L OMERE E BED, H A iR
MEEE 12(3): 70-79. , Jun. 1990
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RBFE & THEZENZRD HiL7- (Mann-Whitney @ U
FiE, Ps<0.001),
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10(1), 7-19.
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SRR IRAGER 2 A LD [ X, FUREBORIR AR
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DFF 12 HSOFHEARE L7z (St1-12), A
Mi%2017 4 6-7 A & L, Hafd&ioKERIZIBN T,
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723 BRIE~OFREIX 10m, 50m f%iE L, AR CIL17
£6 H 30 H, @HIRTITITHE4 H 24 B, @FET
IX174:6 H 5 A Z3HIIBRAAH & L7, [X1,212 SM4bat
& Anabat DIMBIGE 2R, Fo, HARROSEC
1%, Anabat (B§ffi%:Anabat SD2 ¥ oy 705
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Ho L bEL T U OEDPHERSNDANE Do T,
2016 FOELIE, EIVE CIIFEOMETRBE MK >
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T DIEENEFE T > I-ATREMERE 2 Hh b,
2016 4EFKLAREI X A L— b TH & DFREE DD TR
A, BEL Y S EEMAED G2, Zs—
RFHIZR B DD, D WNTATE b BN D>
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[ SIS, 7 AR Shvieiote, F7.
ROEMAE TS, KIS TET D
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XS RfE, RYay, 77 A4 T
O CHER SN QW RO —EROMER & 72
Sfz, AWZETIR, F/ ROV TV EER LOWE
BEE CHGEZT T CUND T2, & B ICHE SRR A 1
LTI, T/, NLE, FESD
REEZHECTVERH LD EEZbND, —F
T, A DEI/NE FEeE D BREEDNA &
HAV Yy MbEi-oTLES LD, BRETEX
A NOFHERR &SRO DIEEITIG U, Fom/aih
BRERGIDME L E 2 b,

F7o. BB DNA O HTREEDS RN DI, FiAE
FTCIAEEARRERE bR Sz, Zhud, A
FEFTATEIE R DSEEERA L QN eTzh, Hkisk
THRHSNTZHDEBEZI NG, T, ik
DARERIZ LD EZMIRASL, FLOOWRSETEED A
HIECEROBRADP LB E BB Z HILD, FRHTRER
INDENIRFER & RN R EFER AR - TS
TeODFENELE 2 b,

FEHETCIE, 2B OFEICOWTHE T2,
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BRRELICAT-IRE

m&r :mk

Aﬁkik%k

1. [ZC®IC

IO AW EOHWEI TR & A THREETH V|
FIHICRA L Cldild7e £ 2 W TG B e Bl a4
FETERWELRIZH D, IE, HIEPIIITHOK L
TR Y > T IAZIREE « F74ET % DNA DI HZ T~
5T T KEEEMOERRI (FE - AE, BiFE,
EAEE 2R L) T 24 mE=2 ) » VFik
OB TRITHEATND, TOFET, Bl DNA
I LRI TR Y . BREEDNA & idukfi7e & OBRER
ICAAAET DA RO DNA &9, BIfE, Bz 7
FEO/KBAEYNZ Z OBREE DNA S0 ANEH S s v |
RFHLE L TT7 Y (Plecoglossus altivelis) <=1
2 (Cyprinus carpio) NZETHN5,

Fo. AEICIROT, FRICEREEDNA 52 VW 5
ZEBEEETH Y, THAICBEAIN TS Y,
A T4 BRI, MEvElshs &= - b
TTASADPEIVELE & 720 fh oD & AR A A L
TEY, A THAHTNERRRIZBIT D F—A b
CRERECH VLRI BB O R BRI A & &
oY, “HAEOHET. BEHE, BKGRA, M
ez WA N 2T B2 0 EOMEIZIN T
%< DI « I D> TLES, LinL, 2D
Fibz “HHEICHEAT 52 & T ZHEOERRK
WK T D Z & THRAND Z EDREL 72D,

XIGHTH D RS IR Tid s J- 40
THHEOBODER SN TEY . S bITHERR
JHOILEFKIIZ 3V T, X~ 771 (Anodonta lanta)
oA A4 (Unio douglasiae) 73 & DAESE45y
[ZH BN 2> TRy, D72, JLERARER
RBEDTOIZ A DERGFROREN LI L S

DNAZZR WX A ARG - AREDFMEICET 5%

AR K RKERE B AR IR OJINR KR
18 AN KT K EBE e v B 2 IF 28 3 AR+
ey I 2 L—3 g VR T EF =

"Cl/\éo

Z 2T AT R A B L L
T, BREEDNA iEz iV, REARIRAGHN| & e SR
NTZABRDOERG I ZH LMY 5,

2. REAE

2RI NGNS SIpRAT i =w: st SRR
HU 2L BREE LTz, Bk o 7 W IR AE CHEBR=RIC
FFOIR0 Y BFIZGR/F HT AT 4 V2 —TAilRL,
TV RA B TIHHIRAT LT, B, 741
Z—bDNA it L, U 7 L% A L PCR Z W T
JE# PR 21To72,

3. #ER

Hauh) OV FKIR B Tl RO Fi CABMN
TR S AU TN D HiL & [R] U HILERUC DNA 23 S,
Bl DNA VEDRRETEDAIMED R STz, &5
(AR 361 2 DI F/KIE T DNA 23 &
. AES. AREOZENH LN T,

51 AR

1) Doi H., Takahara T., Minamoto T., Matsuhashi S., Uchii K. and
Yamanaka H. : Droplet digital polymerase chain reaction (PCR)
outperforms real—time PCR in the detection of environmental DNA
from an invasive fish species, Environmental Science &
Technology, Vol. 49, pp.5601-5608. 2015a.

2). Takahara T., Minamoto T. and Doi H. : Using environmental DNA
to estimate the distribution of an invasive fish species in
ponds. PLOS ONE, 8, eb6584, 2013.

3).Richard F.Lance and Matthew:Detecting eDNA of Invasive
Dreissenid Mussels, Report on Capital Investment Project 2012

4). ARFHE RS, B, B, 5 R - fasdm L
TOA VA BZHA  ARBRREOS T aw AL fE~DT
o—F, JEHARETA 11 (), pp. 195-211, 2008
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ERN, BRINETE2FF DT T EDHELIRE DNA B & OB FRNY

1. [ZL®IZ

A, BARENORIITCIEL, FEREREOTL A
ThoOAA T HENKEGEZ L THY | PR
ADHNEA~DERNEHE L 2o TS, LS
5, REIZIT DA O BT &2 Rl A
WICRAEZ1TH Z LIIREECH - 7=, ZHUTx LT,
A=) K ZilE - FAET 5 DNA (BLF, BREE
DNA) 1E#AFIRD Z & C, IKBEM D ERIRIL AT
g2 FHEOBRNSHICHEA TN D, MAFE, Wik
Fe72 ECIE, BREE DNA E0VEME &RV EORIRME
NHDHZEBHLNIRY OB D, £ 2T, A4
GECIRZE IR BG4 A H 5 ORI L BRbE
DNA EDBMRZIA LN L, AT FE D8 TR
TR~ DEREE DNA OFIH ATREM: 2 Mt L7,
2. AEH
22 M OB DNA OBKIZ, HREHLS O 1ok %
THHVERNFB L OEEYIIT 2016 £7 5 8 H).
1A (EENOR) 1235 LTz, FE)ITIE, A
DO ASHY 10. bkm > 5 25. 5km ORI 12 Hi, 5
B CIIA DT 12> 559 35km 7> 5 46. 2km DD
11 s DFt 23 MR OB 23 E L, 25 d b
RO TITo 72,

3. AEAZE

3-1. VAV IZ&k BAEDTERR UHEDEH
ZefiziX. Phantom4 (DJT #18Y) % FHV - CHEhETRE %
L7, g7 —# 1%, Image Composite Editor % FH
WCAF Yy 7oy MEIRICHRSE L. ArcGIS10. 2. 2
FHWC, AN FFEOREEE P L—RTHRY
2R OMBKIE DR Y = 2R LT, VERR LT

AR R B JERSERY fEF s,
WA RS OfREEE, NEME, fhEd, R RY KB EE

223

PR R JRA) 3

U T % WA A AT B REE B LY
/K DOmFER FH L, A4 2 RE O mHifE%
EKEmFEChRT 5 Z LIk, KEIZBIT A4
AT HFEOREEFE M LT,

3-2. IEiEDNA DEEKRUEES

FHUROBIKIE, KIgAKE ILERIRL ., MR FE
LCHEBIRYD ., GF/F HT7 A7 42—l L7,
DNA OFHICIE, YRy FF=2—7FKUNDNA
> M& Mo, filit L7 DNA J&#%1%, Piko Real
Real-Time PCR System % FVNT, A4 ¥ EHEH
W77 I A4 ~—7 0 —TIZLDEREPR 2B 273>
7o
3-3. AADFHTEDOHWELIRE DNA L DRk

Eok S5 BRI 50m~1600m |Z381F % 2k
R CHELNIAA T FEOWE L | B DNA &
DBEFRMEZ R~

4 FHEREER

WA I HW T, BifidTm) 50m~1600m (Z351F 5
A T1F B EOYLRE & B DNA Bl 2OV CHAREZR B
XA BN o T2, £ EEINCBT 52
lezaHn L, T IR & BREE DNA (ZIZEDOFEE
INHLNTZ OO, 11 AIFERKHLE) D 200m LI
RO L 72570 8 FREZEIZBWTHIRE &
BR5E DNA B\ ZBHRIED—BR A Dotz Zih
(DI, A s CIAREPRI B 2 A A 4
TR, ZOHOBREE DNA £ & ORRAIHME /2
< WhDEHEESIND, Lo T, BEDNAIZED
A H T F ORI N TOJEWFEF T4y
iz L, EH_EOBER EE LN ERHG
MmETpoTz,
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AT ONEIEKEDA F HF X EDIRSE DNA 5347

1. [ZL®IC

TR~ DARAEA ORI RE TR & 72> T
WD, SSRIKNE A A T b EE oA &Ik
RKLTCWDHHED—DTH D, AN THEOBRE
DNA &, 7DD IKERERIZIVNT, EFOAE

-XBJITOH-

(Bk) "R BRBINFIERT O M hosE, kR 7L,

B B

EEEN K PR v Ial—t gy HEFE

RS A ZADIREE L 725 Z L RE S TND Y,

ABFFECIL, WKERBE CTH 2 KH)IIKR (R 12
BT, AFEOBREL DNA 2041 L. AEOEF RN
[k A Bl DNA 5 & OFERIMEIZ DUV THRREE L 7=,

REAE
FRAHEPEIE, KM 10. 0k~18. 0k [XR, =4&)I|
0. 0k~16. Ok [Xfil, MRA/I10. 0k~4. 0k X[ & L, 2k
TR AL ZBOK Lz, [FIRRC, #usEa o4
AT EEOEBEOH A B LT,

AL, FF (P29 45 A 15 H~16 H) L&
Z= (Fpk 28 4E8 H 16 H~17 H) Ot 2 [a1% Fi L
77

BEEHAE VY . SHUSOW) K% GF/F AF
AT S —TClgi L, BREEDNA B 7L & Lie,
PN DX Y ML VBB DNA 24t Uiz, 4
AR RN T T A ~— T a—T Y ZHN
T, EEPCRIZK Y, AA DT XEDEREE DNA &%
MLz,

3. AEHR
3-1. KEINDEE

FAIL 16,0k L0 FHAIT, BFRIIRD L B
FR R D23 - 72 16. 0k L0 EFHAICHAEE D HE
RENT-, BRELDNA |3 TR Sz b oo,
EBDOIROHIR & I AEB DR S - R OB

224

57 DNA &3t < | ABRGLUTKT 2 R DNA &
(28 HFEEE OB R S 4T,
3-2. ZBNDGE

FRL, OISO B, 3 S CAEBEI L S,
BRI T s~ L7z,

BREZDNA B3, BEEIZZV SRS D L 0D, £
BRI E OB TR ST,

3-3. BRNDIEE

B, HEL BIERORGERIT T,

BRBE DNA B3I 720 b DO, AR TR S,
T & O SRR CEREE DNA &N L7, AR
TiE, L VI NI 2858 DNA DFEENRNT- B
DEEZBIND,

K1 POKHLSHIO LTI & BREE DNA BDO—5

g eDNA =T E*— ¥k
No | wmia | w0 | FEER T e
1| K K10.0k | O | X 5095. 8| 3081.3
2 K12.0k | O | O 6953. 0] 9554.3
3 K14. 0k O 10O 6245. 8| 4702.7
4 K 16. 0k x | O 823.4| 1604.5
5 K18. 0k x | O 1373. 3| 10446.0
6 | =) |=-4R0.0k| X | O 2284. 2 1023.1
7 =2.0k O | O | 27790.1 4388.9
8 =4.0k O | O [ 10662.1] 9384.3
9 =6. 0k X X | 11377.9] 3009.8
10 =8.0k X | O | 11344. 2| 18503.8
11 =10. 0k x | O 2980. 4| 6148.5
12 =12. 0k X X | 12991.9| 7412.6
13 =140k [ O | O 7125. 0] 10472.0
14 =16. 0k X | O | 23077.8] 10474.3
15 | B AR2. 0k X X 704. 4] 1949.1
16 R4, 0k X X 3010. 1| 4440.6
5| FACEk

1) Use of environmental DNA to survey the distribution of an
invasive submerged plant in ponds; A. Fujiwara et al. ; Freshwater
Science, 2016, 35:748-754.
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1. [FCHIC

FITITOND EE=4 Y 7 ClL, £
R GIRIEAEN L AW DiLD. EROZRED
R ZE S RIEFIEL, EX— OB S D,
HFE BB /0D, FRNSUMEERST 70
—HERKIE L TCWD5A, FRIEDRKRETHY, K
725571 LR S NS,

VTEE,  BREE DNA & AR S B ST
%. BREEDNA &3kt 7e E ORI EIC S £
D DNA D Z & T, ZOEREIART 247 R
TOMERCEIR, WG, BRR 72 SICHkT 5.
TR T DT TH D=0, LA
W52 R TED. £, BOKELHEOT
Z & T, TEROFRA CTIIERIANEE LW MRA THEORERY,
T/ RO BB THZ ENTE S, — 5T,
7B EREE DNA 2 BRI 2 B8, AR
THET 5 DNA 2572018, KEOKZEKT
HUMEED DD .

ABFZETIE, 125 ORI 72 DNA I 2 B AY
& LT, IR EARERDN B 2240 DNA il 21 T
VN, It Zepek & B B AR LTS

2. Ak
2.1 FniRE

ALY, BIRRA VAL D — R N EE ) O T
1To7. WIKITKIOT S FTERK L. Es,
TR ZBRER U7 [F] CHISCC, TR 70 SRR
L7z, IR OBEUTEE, MfEMROAEZR AR
(ZEWTHEE L, IROHERE)ZNEIRED 2 &
T, WRE LTKREROK Uiz, JIK « iR v
MHENEIILBKEAT o7, BREL 727K}
X, 7—F =R v 7 AAITHENL 7203 H3E5RE

225

EWLGRE N ERO-OORELREAMN OKE

FIRRFRFGEE TR O IS E AT
Pl PNE SN o T I 2 S S SV

IZRBIFED, DNA filit 2475 F TACTHRE L=
BKRCFBRICHWA SR v Z I x—v a3 v &S
1EF 5728, 10%2#EDT-EAANS 1 R ER
T, FREDKTHRORE LTIk LT

2.2 ERNEER

B L7KIIRBIR-72%, 3 <icA AT Lrr o
S NVH— (Bro—RBET ATV, LR
0.22um) & FAWTRS| AilE 772, WK, R
T NENEN S0, 100mL & A LT-. D
%, A L7~ (V4 —% DNA fiH £ T-20°C TRk
FLTZ. AL T A NZ—IFTHn< HEWFr LT, =
DF 22— 12 A, proteinase K (Qiagen) TH
NIERREAT IR, 7=/ —)b s ZaafRL
B X & T o7 20k, =% 7 —\ k%
1TV, BT TE buffer (1M Tris-HCI pHS. 0,

0. 5M EDTA pHS8. 0) Z FV T DNA Z9RH L7=. flHH L
7= DNA O¥2FEIL, Nanodrop Z AW CHRIE L7Z. 15
HALZDNA 5 S k2 KU 77 DNA @ Cytochrome
Oxidase sbunit I fEiE PCR MEIEA1T-7~.

3. HERLER

AN SRR Bl U7 DNA JRE A L L7 &
A, MIROFTNEY @SOVIRES GO, 202
LD, BEEEDNA IR K 0 BIRIZIH W TRk
RETHELCND B2 LN, £z, AlREIC
LB EAT o7& 2 A, W)IIKIZOWTIEAlRE
ISZNTTSENO DNA JRE AR L, IR CIE A
DI REWRE 2R U, Zhud, R
JUTEEND, D & o872 DNA filitt
DRFEZART S, DNAIREOK T A5 EKZ L7z
LEZBND.
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ANBEANORAZHRBTFICANTZREDNAY YT Y O TEMICET 5 RERMEEH

=] SZAJFSE B S8 vE N LRWFSE AT K BRBEAT 52 277 1 — I AR e — A

1. [FC®IC

UHEEH STV AERED N AL, /KiggREEICE
WTHZOIERZED D HIL T 5, I
LEREEDNAFREDORE R & LT, BBk
X IKOITEH BT, GEROIERAS B R
HE VST LT, iS22 < Ot
RE/OLND LV ARHITHNRD,

—HT, HFTLHEELTNDEHDOTTOD
NADRH SNIRWNED | FRONHEFIIES, o
TV U THROREND, BRI R AT EE DN A
HOTZ DD « JBITERTEE > TN EN-S
ToRNEDMEET Do FRTATRIN) B D A
DO—BgE UTEBREDNAGRE A EMiT 2 ET, 2
W7 BRSNS 5 2 L ITEEREE TH D,

T ZCARHTCIE, NEEOBRREDNA LR LD
D, FREZRIR Y BIGEEEZ RS D LWV S BLEH
O, KDY 7Y o 7 LB ORI, B 51E
[ZOW TR LIS R 28535,

2. Ak

AP TIX, RIFEO LR INA 23Tk
%, K1ITRT 3OO THRAFIRL , BIEE
W K> TR (HH10.22,um) [THI#ES DN
AZFILTZ, £ 7O T, 1 fDTE
HE U 2K D&%, 125ml, 250ml, 500ml
B EEE, 1 BT ODN AREEOZIZH
WTHT LTz,

DN A LOGHAIE, #3E% >~ b (DNeasy
PowerWater Kit:MO BIO #) ZHAWCJE#HKSD
NAZfH%, SHEEXUKE OPEEE (4200
TapeStation : Agilent f1) 2Lk > CEHAIL 7=,

226

O AL 3, MIBT, E5th—

£ 1 KH oS LORETTIE
FoFa | KET CITRBTEBL, FS5A7/REE

LITHERELEEDD

FOK LT=ml7Kk 2 Al < CREREAERT (79
28) &, WHELELD

BoK LAk 2 Al < TREREAERL (79
28) %, WE FEELTHOEBLEHOD

Ho7)B

YrILCe

50 [we/ll
40
30
20
10

0

250ml /" 14
X1 JEEEFEODNARREE (7L A)

125ml ./~ 1 250ml /" 11 500ml /" 11
[ng/ul]

500ml /1%

125ml /18

1 L
]

L
L iialeg
1
1
bl
1

2]

A B c A B c

X2 &7 NODN AR R

3. WR-EBEE

BTV ADTEREREODN AREELE 1 L7
DICHES S L (K1), 125ml, /1 Kol L 7= 306k
2, b DNADHINERRVER o7z, L
2L 125ml,/1 Mgttt & T, LA DO D N A4
(B HEETHD 3ng/ul (X2 FOmHY %
TREIDFERNA LD Z ED, EiEEIT 250m] L
EREE LW EEZ BN,

P T IVA~CODNAHEEZRGEET 5 & (K
2), COEMETHHEENAZB>CEZLLT
B, KR TV CORFEEIMENZ 1L, KIE
W TOMWE « FEHIZ L D DNAOHEENKE < 725
T2 ERB I,
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ERINTREICES T HEKBECHESIKELZHD

FERIEREIZDONT

HATE B A HESOE O +HEEM, HATE
(KR BRETED Ofd MK, HARTE (BRI -k T
i ORKHBE A HARTE (BR) R FEpT ik

1. [FL®HIC

FEPI RS0 30T 11 20~ S B S5 14k {13 T3k
WIETH O | DB DOBIKIFA &I ORI X
. RPZEEENKE R EE T 58 L 7o T D,

AR ClE, HAH RIS 5 K EARE O FERE 24T R
T DI OIFE N L7z Pk (- 2. 0~14.4k) TOHL
HEIH] (AR 27~28 4F) S & EAUC L b
HRZWET D,

2. Bk

T =5 1 A OB AR A R R T CRRE L

KRG CEDIREE, TafidE, /KR K OVKAL O8]
% 5 HL T o 72, BUAIRI L, W22 b O] -
IINEID I K D3E N2 IR 2 D78 16 HERAEE &
L. ZFRIECORBEDT= D, HZERUOEZRIZFEiE L
7o BT, IR KBS NI D IS E S
5720, [FIRFEHAC 7 M CoNKE GRAIREE, 1A AT
FsR) DENE AT RIET 5B E T 72, BF
T OSZEOA R, /INBIREDFE 4 [Blo@le L, 1
EIOBICIE, T, R, WL PR 4
HAI LT TOT—H RS LT,

Flo. TNOOBIRER ARG B L, $hE
WRIT/KEfRATET /L (CE-QUAL-W2) A48, FEMED
BETEATO & EBICBIRBRICETHZ L L LT
FHBERIROHRMEE, R 1 KO2ITRT,

1 HEEIHORERT

HH ESin

KGR | PR 2T 3 A 1 B~k 28 4F2 A 29 H

KRIXRT | 14, 4k~—4. 0k

THEHTE | EOKES Rk 27 SRR, KB OV DffLX

] : Pk 23 AFREE BT BT — &

227

#*2 BIRSMOBRGE

ESis

M)
/
m

At ERBIIET (RGT) D7 — 2 (KO, Bk,
JRE - R, TR REE, ERD

X0
®
&
_H'.

S
> =
=
_R

Tt AL IR RS AR T ORI e
KR AT R K E I E BT D7 — &
HRIE  EKkDID, 0235

=

S

eSS

TN A0 AT ERPRIINL., KT Moy HEETE RO
HHBINT— & A /KA L CRE

X

it

3. HRBLUEBR

PR L 0 | HUKOW HIRREIT, /INEIREIE5IR
B RN IHRIE AT OS5 AR DA 2 L C
W, AZRO/NHIRHTH KB LO97< |, ek
FEOBLAIHLE (10. 8k) = THUKDOBENHER STz,

EAE IR TTAKERRATE T WZ X 2 T BURFORE R,
SOTIREE, KRR M K ORI IT & I8
HUBLANE S B L, FEIME R LT,

WEOTRFIR LY | W EBIOFZENZ IV JEH
AN S NERANVE U D 2 & OSBRI i
1T ERE L, 2. 0k TIIHRAK 600m3/s UK 14m3/s
D A3 15) ST EDHEN STz, T OFBUEAR
DK EOSNTITHD LB 2 BND,

FTo. AR - TSR L IS, EERITEDK
INBIEET D BT 8~k T THh Y . ZIUTEL
FYFHIC I THREL & YK DFEDOEIA 32 b9
LS S —E LT,

PAFRFRIT, ORI, BZT Ing/1 A & 72
DHLEN S DD, AZRIEOHATE Tmg/1 LA EE
FEREAEDIR E o Tz, HIEOBGHEIRRKE R Tl
TR L R R A R 2 L nh, HE
DA DI TR, IO ORAFEFK DM HiZ
L DEBN LRI E B 2 DI, A5%E ORI
AETH D,
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AN HBICE B EBIEK FO— 2 OBI% L EREORIE

1A R R e

MRY BEFE . v—F o —F KRS EREAT.
O/h=RE, 1B R RFBE

T

e
1. B2

U, Fa—rORBITARE L, Mix oty
TOFEREPRI SN TS, BERRSEFTIE. HRC
MR LS NS TS, Re—r0fEH
IETHTBRIETS T T < BRA ZRATREMEDY S 2 DL
Lo I - WAOERREE=2 1 72\, W3
TIEIAR— FEHET DRERH Y | D Fu
TN TIEERSOARE R 2 -3 I B AR R
HY . BRIRFT) EREDRMETH -T2, AU
LT, Fe—rZ WTEuK « KEFHIIZTTS 2 &
(& Tl - WEDBREE =2 U 73 HE)
fbsis LBz bivd, £ T, AL I -
BT 2 HEK Re— B3 L, ZDEM
PEARRRET D,

2. Ak
2-1. Bk FO—> DRa%

Kk Ro— i3 Re—r & 10m BREDY A Y —
DFEZDT b 1L OBIKA MLEED 17 FTRE
BRI O S NS (K1), BoKETETARE
I CHBINCILA, BOKT 2080355, £ 2T,
KGO R FIZE LMD Z LiZ ko TELET
HL, ZAUZK ST, EHKZIZABINTA ML
s LEKAM TON DA & Lie, 2 O3
TR T D, Fio, A LE Fe—iddt
FEDON—F = —FHDVME IR LT Fe—2T
BV, 6 KCPT bkg £ TOMH#Z L THEEL TR
ITINTEDLZ EDRERFHATH S,

2-2. IRIRS LIZH 1T HE0K FA— 2 D&EE

JRBREDIRG X 5D 5 HipIZH\WT 2 [\l Ke
— U E AWK EISE LT, £ 9B 1 BITIER

RIREA, v—=F = —FHRAStE D8, Ll

=P N=PN
RIS 2E, 1D KPR Wb

— MTXDEOKZRIFRFATV, 8K Fr—r D3
PAEBRELT-, 7=, R— ML THON-EK
P F e Ra— k> TELNEKY 7L
DIKEIINTE L OEREE DNA M 21TV, i ORIE
FERAEHE LT, IHI2, A=Kk Rr—iZ
I DK O T b HlE LT,

3. R

RS L7k R e— 3357k 5~10 P TR hb
TWARITEAR ATV, Bkt% b RE LTZRIT TR
TIVOEEEATZ D Z LIRS, IESEND
230m HL TRRRIE L72fEER, Bk R r— A2 K D1
1T — R EHWEIKD 1/3 LLFORHETIT25 Z
EWABINE R oT, BN BIRRENEEN 212
T, SBITEUK e — 12 K B VR OMEREN
HRFCcE 5, ¥, Fa—rBXUOWR—THKL
7= T IIKD TN ZOKEOFHAFERD S, Wi
DFEIA— 8T F T A =2 iz T-N ORIERRZE
H#PH (B%FRE) NITNED Z ENHBNE -T2,
[FRRIC, BREE DNA (22T Rr—r B L OWR— K
R DEKIZBNWT T N—F L e A F T FRNAD 2
FEZRFE L, W OR— MEKOFER & 220372002
EDRIABNE IR T,

o
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EHEMEENE LLAIICBT2EM TS0 OB EEEHTIRIZDOLNT

1. [FC®HIZ
F)IRITBERED D72 FEFEEDI N2, K
EIROUIEHALIE CTh D, TDT=DIT, ZhN7e
AFIRZHE LT, i3z fHEciE
HEZFRIT TN D, ZORER, HE X D))z 1Kk
DSERL S A, BEERDSMEIRT D EBREEV EEN TV D,
T T 280 | A HET5E D Ly AT C,
TREREAFE O T CH D . BEEORIRD
—ON, DO DHTH D Z &b TND
(fEH 2014), AMFZETIX, AKOVRIRFINR WA
(2B D AR OBREMATI & D 72DIZ, H I
PRI IR ST /KIS A~ 5 > 7 v
DOFEOZHTE L EAFEEEA A BN LT,

2. BAMARUAE

TN IFNROF) I TIT o7, Wikl 1ha LIk
D= 90 &, FTEMEIE 13 A ET D, i
VEIRRD IEAIRZ TR LD 1 Tf TV, 2016 4F
2 J1~2017 423 A O 8 1 [BoEE TRz
BT, BEPKIIFRFOIRY . T — Wi CEE %
L7ct%, Bt L. SEFBIEE (400~1000 £i5) 1ZHLY
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Calcite and Biogenic Manganese Oxides on the Cell Walls of Charophyte Chara Braunii:

Formation and Arsenic Removal Function

OcChihiro Takeuchi!, Shahram Amirnia', Takashi Asaeda’
'Department of Environmental Science, Saitama University, Saitama, Japan

Decontamination of heavy metals from water by algae
(phycoremediation) is known as a viable method”.
Arsenic contamination in water is a serious problem in
many countries worldwide. We examined As (111)
accumulation in calcifying charophyte Chara braunii’ in
a laboratory experiment for 4 weeks. In this work, besides
calcification on the plant due to photosynthetic activity,
we report formation of a distinct type of biogenic deposits
on the cell walls of the plant in presence of Manganese
(Mn). The plants were grown at As(l11) concentration of
0.25 mg/l, two Mn concentrations (0.2 and 2 mg/l), and
two Ca concentrations (4 and 40 mg/l) in three replicates.
A modified basic Forsherg culture solution developed for
charophyteswas used. The tested plants were digested
according to the EPA 3050 method, and their metals
contents were measured by ICP-AES. Using optical
microscopy, two types of deposits were observed on the
plant cell wall surfaces: 1) white annular calcite bands in
alkaline condition (pH 8) at the presence of HCO; and
Ca”* were appeared on the intermodal cells; 2) brownish
spots inhomogeneously distributed on the main internodal
cells as well as the branches. Scanning Electron
Microscopy (SEM) analysis was revealed that the brown
deposits have volcano-like (fujitsubo) shapes with
diameters of 5-10 microns (Figure 1). Composition of the
fujitsubo-shaped deposits was identified to be Manganese
Oxide (MnO,) employing EDX (Energy Dispersive
X-Ray) elemental mapping technique. Maximum As (111)
uptake by the plant was found to be an average of 10.1%
by the end of 4™ week in Ca and Mn concentrations of 40
and 2 mg/l, respectively. Transition of soluble Mnions

234

into insoluble biogenic Mn-oxides may provide a
long-term trap for As upon plants’ senescence and
decomposition. We aim to address this hypothesis in the
next step of this research.

Fig.1 SEM micrograph of Calcium Carbonate
(@) and “fujitsubo-shaped” Mn deposits (b) on the
cell walls of C. Braunii.
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Mode|-based assessment of urban water management strategies for a dimictic lake

Robert Ladwig"?, Elena Matta?, Georgiy Kirillin!,

Eiichi Furusato®, Reinhard Hinkelmann?, Michael Hupfer!

1. Introduction

The urban surface water system Lake Tegel in
Berlin, Germany, faced various environmental
stressors in the past. The construction of a
complex water management setup resulted in an
improvement of the water quality. To address
these future challenges, coupled
hydrodynamic—ecosystem lake models are applied
aimed at the simulation of the lake system and at
future projections of its state.

2. Materials and methods

The General Lake Model coupled to Aquatic
EcoDynamics Model Library is used to

is

investigate if a simple 1D-model

applicable for the simulation of the lake

system. We investigated different
scenarios of alternative discharge
regimes under climate change using

projected meteorological data. Further,
to take into consideration the impact of
the complex hydrodynamics the
multidimensional free—surface flow model
TELEMAC-MASCARET is used in combination
with Delft Water Quality Module. This
model is applied to simulate the effect
of changing flow velocities and
meteorological boundary conditions on
the lake ecosystem.

3 Results and discussion

Similar to other lowland lakes (Kirillin
2010), Lake Tegel can eventually shift
due to climate change from a dimictic

state to amonomictic one resulting in the
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absence of winter stratification as well
as a longer vegetation period and higher
buoyancy frequency during summer (Fig. 1).
On the other hand, the impact of global
warming can be delayed or even weakened
by
plant.

an active phosphorus—elimination

Here, the artificially induced

discharge of the management system

mitigates the impact of global warming on

the lake ecosystem.

Regular

8

TT R0

0 .,Jj
Ny

4 -4

JFMAMJIJASOND JFMAMIJJASONDI

Figure 1: Stratification changes over time

(left: plant with regular discharge rezime; right! reduced discharges)
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