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20-30ha 7 10 4 6 10
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ot 218 197 345 307 284
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Abstract

The Seto Inland Sea is an appropriate place for offshore wind power generation due to the features
of its vast shallow waters, numerous islands, calm waves and so on. In this study, offshore wind power
potential in the Seto Inland Sea is estimated based on the wind prediction data of LAWEPS, and most
appropriate sea areas for offshore wind power generation are extracted considering the constrained
conditions such as wind speed, water depth, national parks and ship lanes. Many industrial complexes are
developed at the coastal areas in the Seto Inland Sea. If hydrogen gas is produced by wind power
generation at offshore areas of the complexes, the gas can be utilized at the complexes and the
irregularity of wind power generation due to weather conditions can be stabilized. This new wind power
generation system could be more efficient than the conventional system based on the connection to the
power grids. Then offshore wind power potentials around several complexes are also estimated by using
LAWEPS system and GIS analysis.
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PRI L\ I B OO I K i IR IR B - TP
(T IR ERBEE L LT CTTETH D,
(5) FEho e — REEERR A R, KEDE
WSO FREBICET S, R & AR HEAY
WL FA7OMRIZSH D, REIIRAGI AR
NEBHEOTD, HFLEEEERICEEL TS,

e, WS L0 AKEA RS LB, FE S Fm o
o B R T b B IR o K RIS FTHE
BT 2 ) o o -8 RaA END.

SEXH

1) Hill RN DY o« K7 7— AR, B )= 4
JLF—, Vol28,No.l, pp.99-101, 2004.

2) A I RETEGL RIS 2T 5 LAWEPS (OB% & R,
Haififhhiass, #2258, #2 %, pp. 375-386, 2003

3) Ui R L BRG] KB T T 4 T
FHAEER AR A RS #2004,



HEME LA R &) O 4 BB LRI SR & OBIELZ BT S5

WERRLASE H2ERE & M Z

I. XU®IC

AKX J) (killifish. Oryzias latipes, Temminck et Shlegel, 1850) i, #
TIOTHENERED 1B 1M TENTEALEEDACAER TS @1 4). A sk
THEO/NANT, ILFRHROFHRICE AT AR N TS 2 &, A
<MSHEBLTNWEZEERLTNS (K1), HATIHD TAY HEFHLZOESH
feiE (1921) T, BEEHEAEYECEEZOMFEMRE L TARICHWSNTWS, 2
%31 2D 0lyza sativa ICHRL, BEAYHOFE A MBEIIZAATSH S 2 &2
EZE, £ BANED latipes 1E TIEWRD SV BKRTAEAREICHET S,

ULl g, BEOMHSAILREKOIRAIR EIC L2 A LB OB, R THE,
TR DEEA 75 1T K B IWNARRS AN O, BN EE 7 EI L5 BEH TAER Ak
MM L TEARP2ELT. 199 94 2 HITRINRE Ik, HEGEE 1% (The
rank of Vulnerable II) IZ. 2 0 0 345 HIZIIHREHICX O Ly RUA M TF—F Ty
2 (Red List, Red Data book) LI /z, E/=., 200 28EEICF T aFINT
AV —AMHITHEEINTT ) ALV THMFENRED SN TNWS,

AT HET YA AZENSI a2 RY 7 DNA (m t DNA) Offtn 5. Elbodtak
B & I AERITHT 5N, I 5ITHRIC K-> THAARR, WX, HiE AR, p§il
FAA, JEARAMNR, AAHIRYL, pERA, KIEAL, FURANCHIS 3. MR T S 4
LTSS CH BRI~ P, TR IS HE A AT X T W 5 (Takehana et al.. 2003).
RIS s E O AR R, M R O BT R (LR s & ORI ER A B L R ITBIR L
Tnd I Ehn, MRS RN TR L > THIF SN TWhwas &E X 51,
T LN BE T EEBMR AR S oA & i AL T 2 AR T
Wo, LML, BRGICE 287 N, OFRAS T S A T & Hb T RT3 7
DIFEE S B ik & 7e <0 RN ZOEFOMARITONTWARW B, hEMicD
WTHRERIZFEEAZHARSN TN, £, KEREOESHERMIZBIT 535K
DY FREBVIMDTH S, MA T, BETRETEREDALNEBADBREASNSHE
EFRADPRINEN, ABFBETHILBELDO2H5 25, HAREFADBEHLEE
HORENDFBI > TS,

£ 2C, ANEE CIEFILIR R AR HM X O NN E O T A F H 2 /MR E L T,
B SE ORI S, m t DNA O HERF 2HEE T 2, N5 OFBRICHNT, AY
AWHEHOHEMESRIEORFEEHE TS, £/, AV HHOHREED DI NBIHREL
2B E, MEA ORI RE TSI EEHINE L,



0. #et&FAk
M

AT HERFHOIHALENO T %HE. FMHAERATHBFNED 1, K. ¥ DFRK.
2RI HK. HM. HS D& RiK, BRERBHEO L AS T RIS 2 BicgtL =,

KRG
L. PUEHEARE DT
(1) Fryo g8 ISBICHELTHSKE3~5m 1 ANz,
(2) AFH%E LIAEREZ— ST W TIABEME T L 7-.
2. m t DNA O#hth
m L DNADNT A7 5 X3 —EEEY TR/ T, L EERICEHFENS5m t DNA L.
=D 7T THSHEMERIND (Avise et al., 1983) JEREELEZIT, AN
m t DNA OfIHEMET (1 98 7) OAHEERELHIETIT-72.
(1) A1 ~5 gZ%EFLARICHEE2E L THREGRE L /-,
(2) HOMO—#EMER THE V& L 721210 Ol L TR M 2 BRrE L 7-.,
(3) LFEZELDHL T a2 RUTHBE B S S THBEZEIN L &,
(4) Lysis— MR IS S 74212 RNase & MG ST RNA 24 L 7=,
(5) 7= /—Jb, Zx /=)= 00fR)NABTY >NV EENRIE T,
(6) =7/ —IVEMATHBETHRLZHBIGEO2EE L Tm t DNA 20 E 377,
(7) m t DNA % sample —$5 iR ICIA R BT < EBRICHL 7=,
3. PCR¥ITE % DNA DG
PCRICHWS 7517 —|d Takehana et al.(2003)%HEICL THEL =,
(1) ¥rro—Ab OREO—EEHEIEE,
(2) 1BEEY R L TEBRICHKL =,
4. T HO— A5 EAUKE
(1) BEO. 7%~1. 5%7HO—25 )% TBE Sz L > TR L 2&icy /<
1 235 Tm t DNA %840k EN L 7=,
(2) #T7#HOM t DNAIRAL T D0 L CHRA L BICIRMRIE U THZEL . 5 HR
wLTasl .
5. DNA HBARFIOHEE
PCRIETHEINZAYIm t DNAWK. A 17 AETHE L Bk EC TR
Rz g Lz,
(1) 7HO—-A7IEREL /.
(2) m t DNA % sequenase & LS &7,
(3) Gene Rapid ZMH L Tm t DNA OGS Z2HiE L/,



. #5HR&LER

1. RERFROER

AZ N OFERGFEL, RAEL 22 TORKTHIEH ERImE R L., HEM O
BRERIIRY P2k > THEINS (T 1953) ZEMMEBEEIN~, THH
WAL H AR T R & B O AEEEHE PR R BHE 1 9 A, 1IN HR B¥E & HM R T
W1 8A, HS BfEld 1 6 KA TH oz, MEFNEICRIEESRO/NANTHES N 1 &
XL 8ATH/2. Fio, BRERBHOLEAF DT 8K THo (K2), 7AFO
avPauNLTOWMIZARSND Y T AAIHENTEN S -,

SIEREL 2 A ST O BARREILEEMERMRIEE N, t @0k E. 1S THO
1 6 K5 %B LI THABIIPRNIENES 2, uM R E HS BHOFEMIZF 1 km
BAN & ey o, KRBT A 00 2 BRI OMANRE 205 MIEN TIET L E#
K A(1953) CEBRHEEETFHALOATAIZBENTNESOT, W ING & L&
RIZBFSMERRICE - T, mELZBARAEMICRT 2 REBZT R DWW T O ik
ARREICIR D BIANZE RO & MRS T D RIN it s h 5,

2. m t DNA OREMZER—PCR HIEEY

AZFIim L DNA £ F 70— LA bDNA OBAERTEZE5E L THBRENEZT51 < —
ZMWTPCR 211D &, MRy S A R rE R S N2 (5.2 0 0 6 a, b,
HHTITAT— (RICAETB) ZHVSE, LA NR K B, 1R K KO DNA
BB L0 o751 v— (RITB &55) 2D E K B, HK #5152 DNA
PR L 7, F, 74T —R7IT— 0B d00 751~ — (K2 ¢ &9%) 2H
Wh &, ERT AR K R, IS HR RIS DNA 2R L 7=, 19 Ui el g 4
B KFMENHHAD 1 ZH TR L 72 DNA OBBIENRZLS 2 &b 3),

3. m t DNA OR{EMNZER RO ELE 5
PCRETHIEIN/ZM tDNA DY b7 I—ADDNA ITDWT, KL 351 8R4
AN EHEG L7z, SR OMBEFOMEZROBL THREE B0 20ERH DT, &
PETRHET—FO—BEMNT2IMHB LTS (M4), D &b EEirmH g
Ftf DNA OFF 7RSS IUEETY us AHE DNA O 41 D FASTA 7 7 1 L% Clustal W
TT7 A4 A ELTHET S E, METHRETLHEZ [0 TRLAELDIC, 8
DMIZEE>TWARVEOD, BTFLHaTOHETIZENY, L AKBT SHREF
DHMENWE DS, A WET/AENH D 1 FH DNA QBTN D W TIEBE
e T WD,



AZILFRROFERICHHMI N THL20T (F1E)., P THHEENS200
Fe3 0 0FRNICIEHARERL T &I ND, £, AYHOERBANIARDP
Wi L 72K R LW &%, AATOMIEORGIN & B lEERS 5 BN,
EW RSN BRI > TN ES IR RSN TS, TEH Tl E=
PR & LR G P i AS 8 O AN K E & I mEARic N B . WEE N
MENRBMEO, R L )b, OMGEESMEROFEORINIC DWW T, MR MG
(200 0) EARROEZEIZ D HRRNCEIMBENTFENHRT 5O Tldisn,
ELTWD (B5), WFHTIE 70— LA bDNA O LEREIZHE &, SHE O
WGP EATROTAE e =, AL HARE S AARER T DNA (77 4 DNA) 121349
1600 AMHOERENSSZEHHHLTWS (Kasahara et al., 2007) OT,
MR O IR, LM, AKARDZEEZL & OBV R IR <HEF I Tnws L e s
N5, MURNOEEFNMEO K FikE 1 RHOEBHITKRNE RS> TWBH%, Ea
ERIIEETZOMOERNGH DED EFHEANS,

V. 23
Avise, J. C., and Lansman. R. A. (1983)
In Evolution of Genes and Proteins (ed. M. Nei and Koehn) 147-164.
Sinauer, Sunderland, Mass.
L EEHE (1953)
AT DPUERABOZRITETHME L. HASHIEAY I OWMGKOER.
FFER M. 3:33-35. 87 -89.
Kasahara, M., et al. (2007}
The medaka draft genome and insights into vertebrate genome evolution.
Nature, 447: 714-719.
FTHFF IS, ZRILREHE. FrEEs, RIOMHE (200 6a)
AT T AAEMOBELENER, HASY22TFEIESTAH, 58 @ 2 1.
MM USRS, B - TINEER, RIOME (2006 D)
RERIM AT A FURER ORI AR, MILEREYIAA RS, 23:49-50.
Takehana, Y., Nagai, N., Matsuda, M., Tsuchiya, K., and Sakaizumi, M.
{200 3)
Geographic variation and diversity of the cytochrome b gene in Japanese
wild population of Medaka, Olyzias latipes. Zool. Sci., 20:
1279-1291.
HFHE-ER (1 987) T2 awPa NTlifEOm t DNA 1T 5 LEHm T
BIE. SRR SR AR B A 7R AR e TR 5.



V. W

FMHEZED DTS O BERRRNHHFEL S, RIUMERK, TEES, SR
KE, 0 MR, FIERARZEZETERIT AR, WHMFI A IWOEFEIIEB IS
[Chrolz, iU THERB L2V, REBICEELRESZREL THWE, WEEANZREH
BB I S F WIS 2 AR L TR < BB L £ 9

VI. fi& (F1~5)
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CLUSTAL X (1.83) multiple sequence alignment

. HS/Fa
K-11/Fa

HS/Fa
K-11/Fa

HS/Fa
K-11/Fa

HS/Fa
K-11/Fa

HS/Fa
K-11/Fa

IS/Fa
K-11/Fa

HS/Fa
K-11/Fa

HS/Fa
K-11/Fa

HS/Fa

~~~~~ TGAATCTAGTCGCCCCACATTGCACAAAACACCCACTTGCCTTACAAAACTTGCA
CTACAAGAACTTAATGGCCA-ACCTT——CGAAAAACCCACCC-CCTGTTAAAAATTGCA

dokk dok sk ek Rk ek ok ok olieblokk ckekk skl sielolokk

AACGCATGCCTCTGGTCGACCCTCTCCCAGCCCCTTCAACACATTTCAGTTCTGATCGAA
AACG-ATGC-TCTGGTCGACCTT——~CCAGCCCCTTCAA-ACATTTCAGTT-TGAT-GAA

Rk Aok sokekskkdokdokdok ok Fkseokckdorokkdkokk skokokdokokikkskokk  kokkk keksk

ACTCTTGGCTCTCTTCTCGGACTTCTCGTCTTAGCCGCCCAGATCATCACGGGCCTTTCT
ACT-TTGGTTCTCTTCTCGGACTTTGT ——TTAGCCGCCCAAATCATCACGGGCCTTT-T
sk solokk skaiokskkeololkskolokok soslolcokdokotor setoloololloelolokokdolok %

TCTTGCCATCACATTATACATCCGCACATCGCCACAGGCATTCTCATCAGTTGCACACAT
TCTTGCCAT-ACATTATACATCCG~ACATCGCCACAG-CATTCTCGTCAGTTGCACACAT

skkokseskookokele  sieskeskeslookotokoksiesiolokskok  sokokokokeloloksiolekok skokesiokokolok  siekeoletololokokolololedek

CTGCCGGGATGTTAACTACGGCTGACTAATCCGAAATATACATGCAAACGGCGCTTCTTT
CTGCCGGGATGTTAACTACGGCTGACTAATCCGGAATATACATGCAAACGGCGCTTCTTT

shesfeste skestestestesfeskeshesteskesie seskestesieskestestesk sfeskesfetolesieskokokestoleok  steslesfoleskseskesteoiskskslooeokok skosk sk sekslokoskok

FT-CTTCATCTGCATTT-ACCTTCACATT-GGGCGAGGCTTGTACTACGGATCCTACTTA

TTTCTTCATCTGCATTTTACCTTCACATTTGGACGAGGCTTGTACTACGGATCCTACTTG
Fk Rokkkioickior ekl sk elokiookiolilokkbiokskokokkolokokor

TACAA-GGAAACGTGAAATGTCGGTGTAATTCTTCTTCTACTAGTAATAATAACGGCTTT
TACAAAGGAAACATGAAATGTCGGTGTAATTCTTCTTCTACTAGTAATAATAACGGCTTT

sokctook skoleelolok solelololakakeokokololkeololok ek oioelok skl oololok ook ok skolok
CGTAGGTTACGTTTTGCCCTGAGG~—CCAATATCATTCTGGGGGGCCTACT-GCTATCAC
CGTAGGTTACGTTT-ACCTTGAGGGGCAAATATCATTTTTAGGGGGGCACTTGTAATCAC

dokskkodobokskoksdekkk kb dekskeksk sk selolelekskioksk ko skelekek ke sk skkokokok

ACCCTCCTATGCTGCCTTCCTTAGATTGCAATGCCCTCGTCCGATGAGTGTTAATGCGGT
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Fig.2 Cross sections of fill-embankments.

Table 2 Material properties of earth fill dam and

ground.

Materials Unit Cohesion Internal Permeability | Young's | Poisson's | Dilatancy
weight (kPa) friction angle (m/d) moduius ratio angle(®)
{kN/m%) () (kPa)
f 20.0 1245 | ¢=v20N +15 | 2.88x10" | 2.800N 0.3 0.0
As 8.0 382 24.4 1.18x107 | 12.0x10° 0.3 0.0
Ac 15.0 125 195 147107 | 28.0x107 0.3 0.0
Ag-1 18.0 177.5 36.4 9.50x10% | 66.4x10* 0.3 6.4
Ag2 18.0 515.0 50.0 9.50x10% | 19.0x10* 0.3 20

Gr 18.0 755.0 500 2.88x10° | 28.0x10* 0.3 20
Core 17.6 20.0 27.0 1.00x10™ | 28.9x107 0.3 0.0

2 17.1 19.0 26,0 8.76x107 | 28.9x10° 0.3 0.0
Drain 19.0 200 270 80 10.0x108 0.3 0.0
Block 240 3.0x10% 380 1.00x10% | 22.6x10° 02 8.0
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Fig.3 Unsaturated soil characteristics.
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Fig4 Distribution of pressure head for design flood water table. (unit: kPa)
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Figure 5. Distribution of viscoplastic strain rate for expected values of strength parameters and safety factors.
{Design earthquake intensity = 0.15)

Table 3. Result of reliability analysis (Unit 1 000 yen).
Embankment Intial cost C, Damge loss FailurelossC, E[RSR] TotalcostC ;

Original 0 1,174,769 1,174,769 0.095 111,603
Restored 87,500 1,174,769 1,262,269 00143 105,550
, BEE
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(p<0.05) LV LEVWMETHh -7, EWABEOZFREL REHRE L OBRIL, v /v
OFEEARMEREEZIBEL L3 2 BNoEn k&<, WI &Ly eV EEBEFREIELNT,
Tpbb, EREHOREEFMIZEBHTEL, ERHMTETIA2HWN TH- 7.

£3. BEBUENSBEERLOEBEN p<005THE) _ _
T TR BE MOEE BKE

EZENER W Cl
ShannoniE#(H) 0.631 * -0.638 * -041 -041 -031 007

SimpsoniE#2(1-D) 0.543 * -0.590 * -0.37 -0.37 -0.27 0.2

4. BREEE L EVEES
FEMT L ORBREORMER & o0 =—ROBRENHEEEMRIT (DCA) 21772 (®
4), %18 (BFEO.43) ~OFEMOESL, FMILRERHHLALE~, X 5IZBERFE



DA F~FeF THEFHL ENT, £, 24 (EFE0.31) OEXRMND, e IFES
AR T =V = YRR B S e, AR, F 1 8ok L CilmRE
FOWHHOITER? S IUBEOBILRK, S LHICEFRNy EOmE LISEMMAE J U4
WBEOT /< Uk~EFALEE, ERR»HERSREICNET S A UORED
FTHeIHRRES - YHKITERKRTH A, BUROELUOEREM&EE LZE®RT
Hot, “OZEnt, BlUEBSHKE TRESCHRET2EFEMBIZEKBIEEED biva
WIZERREN, LML, RUTAY KA THRAUREEFEFHFHET L TR
WERICh o7, THYYBEBAARLOEREBER, WIO 80 U ETIHERL L BRAOE
WRTHYEEI  VHOBNEH - THELIL TV, LBL, WIRTIETTS
BILCiE WI D80 LA LD BRI X BREERBECHLMEBMET LT,

DCADE 18- E 28OMEICH LT, 6 >OREER (IHIRE, #m, B 0OEK
(WD) S ZESOREOWSE (—CL), 6 HA~T AOBKE, £EFEY THHIMOES)
COMBEERR-7-(3#4), £17, DCAOSE 1Ehcxt LT, THBEECER, BARBIER
AR E o8, WI (r=-0.830, p<0.01) & —CI (r=0.895, p<0.01) IZFIF
NEEBETHR\WVEEZRLE, £, EHOEXIZTHWVFEEE (=0.63, p<0.05) L7,
Wiz, B2 LT, ERNEFELMAE (=0.733, p<0.0l) ZRL7, Z3L7Z &
1, BREHEIEDOBHECEELZIT TABLTWAR, £& LTRERKEE
BB ABBEEREIZR > TR THEMIZH S 2 &7,

4. DCAEH-RIFE R D AER {75 _
DCASE 18 DCAZFE 284

UHEEEL 0446 —0.214

EaEm 0.541 -0.733 *
EMNEOIEHMW) -0830 0.229
EEDfEH (-CD 0895 *  -0.132
EkEG6A~7H) -0.119 -0.377
HES(mmE AR) 0635 * -0.408

5.ERIFMAEE & IHERME & DR

HZROLEERAZSERAEMICBIT 20— HOMBMESETEL, DCAE 1#ED
B E iz, Y EATHXRa Y L7 ATVR2VIEE 18I LENFTNEEREDHE
B8(r=0.69, r=0.74, p<0.0D &R L=, — 7, V /R 2 VIZFERLEDHER (r=-0.71, p<0.01)
BRI, FAIEVRa), 4 AT SRR Y L OARBEE R LAZ0E=-0.57, r=0.64,
p<0.05),

Wiz, DCA % 18 WLIZ L CHWHEEEZ b7, WI EZROMNESE S OF
BEFETZ, WIHICRH LT, HBRECESENEORBEEZRLEDOIXY /&2 U (r=0.64,
p<0.05), #5F 7 242U (=056, p<0.05), 77 IF =2V (r=0.59, p<0.05)T, &
OFBEE R LEZDIE, 7AEYERa Y (=-0.70, p<0.01) TH-o7=, —F, FED=o=
—EREOMEMESEE WI COBRFEEAD L, 707 IFRa )i WL Zxh L TEOHERSE
(r=0.60, p<0.05) #R~L, rFaViZADOHEE (r=0.62, p<0.05) ZRL7,

B 1 HORBEEIIRIC WI ThoA, MOBIITLEERHD (FRERAE r=0.63,
p<0.05), BEARCHEMRRELX, EEOHVWRFREFHFTOBYLEEUFTHERNKTS



EVEATORD T2, A OMAELR—HET LR D HPRICER S o 7o 0 [ESRM
OEEEZTIZ0 TS (BF 1989) Luvvbh, SLITEREREOHBENERLSHDZ
Emh, BHBTIHERBME Y bEEENENEEZOND, WL LM OESITIZAD
fARS (r=-0.26, p<0.01) BH Y, HHEED I HO 2 MOH TH OFES ITHEANR LT,
TAEVHRAVIL, MOBES EEQCHME (=075, p<0.01) 23H Y, FF7 A= Ui
DIEX L ADOEE (1=-0.55, p<0.05) Rdb-olz, Z5 LicZ &ink, BHOEATHRN
BV AT 2L LM 2B 5/AH 5 Z LR ani, Lnl, 74EY
Fa ) TEAFOBETITENICLABRELRWEHREZ A TWDS (Yuri 2001) Z &5
LWL LOBEERLH D LEAOND, EREOETE, EMOBRFHEKTT oA LD
B, KR ROSMIIEC WHIZER L THHAT2EHATH 7,

WI P £BOEEE L OHBEGRROE 2 [ORLAZREHN T L 0OfBRBEOREN L, B
B HURICHHREEORVEREE LT, Y/ RaY, ¥ 727 I%kal, 77 ik
U, FuvRha U ReTbh, EicER R HBESEE OB ERE LT RaY,
DSARFIRaY, AFT iGN, AA s FR2Y AR, FELAFYERkal,
TEEVE2IBHIT NG,

B8

FHROBRLREBICBNT, EBEOEGEN L R LERORAET DL, LbEZE
HTHbH, TOD, FAEEECEAEELZ —EICLZATFETIE, EFECLEEESL T+
IR TE Do, BAREICEERH D OREOERLHEIC -0 T5ThH
A9, AR TIRFMEERFE W TICEWTERE FZED 100 =n=—Ll L 8%
TARENHIFERICLY, BEFHICATHEOREL T DN TEE, £, 2ERMN
Bk VS BORINCIEZE DT Y HEAPELT 22 LG, EHOEELR—
UCIREHEZAEEZTH I ENTE L, EREIIEREDBEICRA, REIEETD

(Gray & Alexopoulos 1968), FD7-¥, EMOERMEICLHEELHRLI-LT, &
FHBEE L BEEE - OBREFERDZEBLETHo, THVIE, BME L 5HF
L, BENAASENRBEETEEL WS, 48, BLOT A< YRERICRET HER
EREZEL CERRELMT 2 Z L1k, FELEHEZ LI THD,

FEAEETFEEIL, MOBHREBLEEL CTAEBETS (Ing 1994) Lwbih, Thv
Y EFARDENEL & B L 2Rh b VML TIEHEER R 2o TS (S 2001,
Takahashi 2001, 2002), %7z, =77 BOEKRTIE, EREORBEICHEIER ORBFE
BEFELTWS SN TS (Heilmann-Clausen 2001), FBFFEIZIBWVTCIE, Flk
DEFEPREICRET I LBELALNE, L L, FAEHEOH OBEEOEWITL
IRAY R FEOSFITIIRE S BB L Tl ih oz, BFZE T, 1 AT S TERESH
BLL7ARIZFEE 51 R 2 Y, fRe QEARBOBABBERENTNDS, &5, 1RO
BARTHEMICE VL RBEREOHMNSHHZ L EIILY, BHRECERTAREE
BERPFEFRICRESEFEL IV RNWEEZ D,

ERE OBERGET, $ES L AESOB TCREEOREIZI VBIFENRH B Z & 238
WINTW5 (Gray & Alexopoulos 1968), L7, $TEMOBITER COHEM L AfEE
FHERFEE SN TRV, Th Y OMIIKRELRER 05 T, ~VEOF TIEHEREW
Pivd (B 1993), 7A=Y OMmT - THEHIZAX LV $85<, YH LR UBEILNE
WV, XHIZ, TV VAT SRS TH D (FFE 1989)., 7o, HEBM OKHR]



REIBEOHFESLKE ZICL0iTbRD (EH1993), Z 5 LAsEBRR OBV N EE
EICEREOAETICFE L TV EEELIZL W, FO7D, SEMERORBEFEOIS
e BATON TR EE LI BND,

HE 7 U O $HEERIAE & R O S EEBAR O EE R O B8 B AR TIX TR TV,
A CRERILEOHEREICBIT 2EREMREZME L, WABEELANLLR L 89
BRATTAZE, TNLHO) LERITER IIFOHEMMIZR D0, EESHTIE
B TCHolm A LT3 (Stephenson 2004), ZDHIL LT, mydkaly

(Elacomyxa cerifera), % /3= J (Trichia erecta) 72 &% HIF 5, REF3E TR,
BT T~V EORBIZENT, a Az JITEGLUFOL CRIBEN, FRa X
WEUEOLTESRHE L, 29 LI o, BARCEN TG ILRsHERAKIC
BHEPICERTOEELH L LEFEZ DD,

a—u v OIFETIE, Lado(1993)78 HHBIERBED A1  TREEIZHE> TEIET S
AT L EREROBREZRN, BERROEFEMIIMEESY M1 AICLVELDZ L 2RE
LTWa, F£72, Ing(199)1 X7 2BEEPEREEICEET S Lk~ TnD, R TI
B DO EEEIIZRMZ A 7 TR Y (Schnittler et al. 2000, Yuriet al. 2001), EFH#E
DOFESFRMEITBIARCEE, ERER, EREK, BFLREEVSEYOREOEE S
BRI 5 Lo (Stephenson et al. 2004) 355,

AARFEIZ, BAKEZEEFLCRETHY, BICRIBRICEAZH#IELY LTS
W, e EEREEL WD, £LT, BARFISOMARL, £ OERBE»S OB
IZEL—ET D &b TV D (Kira 1974), ABFRIZBV TR, EREBEENEERL
IRE L TWAZERREICL > TEE0EFTES WI LT exE&h, 251
mZEhs, BARFIETHLEREBEO AL, HEKETDIZLNELZLND, Lk
L, ZLREEDOHEEY A TV EERERHE L OBRTHALNCT IS HBOM L F
RIFIITR B,

PR TCHRAERCRETIERFOEHE O BECHETHIEBEIAR > TS (Ing
1994), FFEAEEFEIL, BAROKIEREME 22 EICERT 2 8RN LRKRHLHK
NERER OCEWOMRIZEIE LTWA, ZhUCxr L, BEATFEIIEERHMICMtE S
NABEY ¥ —DGfERETAT T30, SHMLBERMEEF > TREICSEL TWD
EEZLND, SRIIEFEAREEBEIIRL THRELELEFEELED T, BHROBEARDIEEE
U —OHRBRICETTHERBEDL SIHEEIR LML, MERRIZEBT H5BRO
EEEAFMAET 2AEMRIE L LTEREORREMZBR Louy,

W

1. ThH=YREFOHEMOBHARCRETIEREREOCEAR L REELES
DEDHAREEL, FEFED 100 an=—Pl FOBEI WS FETHEE LS,

2. SEHORTEEMND, SFEBEAAT 61 BARRL, BElLoT7T e YEARICE
48 EHHE L7, ERICHEMBEARICREET 2 —BARERRE, Y7 YF
Ao, 7E)RFaY, wAK2YTHoT,

3. BLUrBAMTTI-VERAKCIRELEZEREREICRELRENVIR LA
ol-, UL, 7h<YkeEmEUEsERAR OESHIEMN CIIERER
HEOELPMEREL 2oz,

4. BHOEREBEOLEND, v/ r ORESREREIIEZOHFER W)



BOMEELZE O L, BEARHK T F s X Ra), AT IRl R0
ERBOETAERSH, BEBRQHAETIIY /K=, 7 F> 7 Ikal, 7
T Ak Y i S OHBHEERE  RAERAN H o7,

o

BRREIT I 2T, £ 0 IBE ERRETEVW BB RERSHFRET i
HRURAT AZROEBAERBRIBEH LET, £, BAREZCHLY ZHALES
SlRAEER, PRHEAR, LERERIHELE LT ES, AR (¥) \EREH
FREMEAOXBIZIVERTE O THY, BMAICRHFOELZRLET,
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IMEEFNEL 1995, AEMFEELT O OFFULEFED LB, RERZESFE 8 (4) ¢
339—352,
a5 1993, ZORZADAKR WEEH KE p28—29.
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BREER 2001, 7AYEAROBHRECERLEEREORAE. MURBARFREE
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®2. HEMERKCREL-THROHRELIRRI0-—HBUEAE Q006575 -8AHE)
2

BLEE | 3 4 5 6 71 8 9 11 10 12 13 14
AEM ol 02 03 o4 o5 of ol dai sig yal _ebl eb2 ya2 hk

Hnaq7 A 2 BRR -
¢ XY EY YIEY 7HATJ an=—
THYIH G D6 ang o2
MBS 18 19 22 25 23 21 16 17 22 18 20 2 2 17
K ne - Bs ff"” 107 110 111 110 138 114 156 104 128 147 130 113 105 109 1682
—RRGER
1 Stemonitis axifera (Bull) T. Macbr. HELTHFADY sl im 15 4 3 32 13 36 19 7 3 1 2 20 2 20 100
2 Cribraria cancellata (Batsch) Nann.-Bremek. J®/A%KTY crl i1 9 5 6 8 5 15 1 6 10 1 5 6 2 9% 100
3 Lycogala epidendrum (L.) Fr. TARaY ly1 12 7 6 2 7 11 13 10 19 33 4 5 13 133 100
REGBETSERTHER
4 Ceratiomyxa fruticulosa (Mueller)T. Macbr. Y/%a) ¢l 9 29 3% 28 2 12 3 11 45 3 1 5 3 192 93
5 Cribraria intricata var. dictydioides (Cooke & Balf.) Lis #3573 73%a) crh 8§ 8 6 1 5 2 4 1 LY 74
6 Cribraria intricata Schrad. 7y7kay crd 10 4 3 4 4 1 26 43
7 Arcyria obvelata (Oeder) Onsberg *ryyikay ad 4 3 4 4 4 2 1 1 2 57
8 Ceratiomyxa fruticulosa var. porioides (Alb. & Schw.) L 43v/%31) c2 7 4 5 6 21 16 2 9 10 1 1102 8
9 Lindbladia cribrarioides (Emoto) Farr & Alexop. 4F7vkal) li1 3 8 19 3 4 6 3 1 81 57
10 Tubifera ferruginosa (Batsch) J. F. Gmel. H4kay tu2 2 4 4 2 4 4 5 7 53 57
EnLEICRRNGER
11 Cribraria vulgaris Schrad. D5AF7HaY cr1d 1 2 2 33 38 29
12 Trichia botrytis (J. F. Gmel.) Pers. rka) t 27 27 7
13 Cribraria macrocarpa Schrad. FH7HRay crl 1 1 7
14 Tubifera casparyi (Rostaf.) T. Macbr. Aro4kay tul 6 6 7
15 Elaeomyxa cerifera (G. Lister) Hagelst. aryikal el 1 1 7
TohoBEH
16 Physarum viride (Bull) Lister FrESHIY p8 7 2 6 16 3 1 1 1 24 13 12 26 6 118 93
17 Arcyria cinerea (Bull.) Pers. =iz iy =0} a2 2 12 11 5 17 4 71 9 2 2 XM 2 121 86
18 Stemonitopsis gracilis (G. Lister) Nann.-Bremek. FrahFHEhal st2 2 2 5 6 14 4 10 1 1 1 % 71
19 Physarum nutans Pers. YOEYEY) p5 7 4 2 2 7 113 6 1 2 45 71
20 Stemonitis axifera var. smithii (T. Macbr.) Hagelst. ~ ASRAT#*kay s2 Tt 7 1 2 3% 1 5 2 1 5 1 1 2 RN B
21 Stemonitopsis hyperopta (Meylan) Nann.-Bremek. ~ 345%%+3!) st3 5 6 5 3 2 4 1 3 1 1 37
22 Physarum flavicomum Berk. *h3EVHaY pl 2 2 6 5 1 2 4 1 2 25 64
23 Stemonitis splendens Rostaf. A L5%FHaY s7 4 4 1 9 1 6 2% 4
24 Stemontitis fusca Roth INpEY =Y s4 2 1 4 2 2 3 3 3 20 57
25 Enerthenema papillatum (Pers.) Rostaf. 74hal) enl 7 12 3 2 15 3
26 Fuligo septica (L.) Wiggers AR 2 4 1 2 1 6 14 3
27 Stemonitis pallida Wingate AJIALTHFK)  sb 3 1 4 2 1 2 13 43
28 Cribraria minutissima Schw. Sy =D crd 5 3 2 10 27
29 Stemonitis flavogenita Jahn #5/2L7%%K3Y) 83 1 1 1 2 1 3 9 4
30 Cribraria tenella Schrad. 73k crl2 1 5 1 1 8 29
31 Lamproderma arcyrionema P k=] la 1 Tt 2 3 1 8 36
32 Lindbladia tuburina Fr. pZi=U} li2 2 1 4 1 8 29
33 Arcyria denudata (L.) Wettst. b=l a3 6 1 1
34 Stemonitis virginiensis Rex N=U=F7L7%*Ha) 10 11 1 2 5 29
35 Stemonitopsis reticulata (H. C. Gilbert) N-B. & Y. Y. 73#vaLF#¥haY  std T8 1 5 21
36 Arcyria ferruginea Sauter MEH YRRy ab 2 1 1 4 21
37 Fligo candida Pers. YORRFIY fl 4 4 7
38 Physarum rigidum (G. Lister) G. lister {4EYHaY) p7 4 4 7
39 Cribraria cancellata var. fusca (Lister) Nann—Bremek. #3%%/Z%3Y) cr2 1 2 3
40 Physarum globliferum (Bull.) Pers. YavHEYHIY p2 3 3 7
41 Stemonitis uvifera T. Macbr. ARILTHEARTY s9 3 3 7
42 Comatricha nigra (Pers.) Schroet. YYh3/hikay co2 2 2 7
43 Cribraria microcarpa (Schrad.) Pers. FoFHTIRY cr8 1 1 2 14
44 Stemonitis splendens var. webberi (Rex) Lister AhYLFHFEIY) s8 2 2 7
45 Stemonitopsis subcaespitosa (Peck) Nann-Bremek. ALaLF#¥hal) sth 2 2 7
46 Arcyria affinis Rostaf. yazyyfkay al 1 1 7
47 Arcyria pomiformis (Leers) Rostaf. Ty YRARaY) ab 1 1 7
48 Arcyria virescens G. Lister NV v=U} al 1 1 7
49 Comatricha elegans (Racib.) G. Lister 4azykay col 1 1 7
50 Cribraria filiformis Nowotny & Neubert AR73HaY crd 1 1 7
51 Cribraria langescens Rex FoX7IRaY crb 1 i 7
52 Cribraria persoonii Nann.-Bremek. ZeH45473Ra)  crl0 1 1 7
53 Cribraria pomiformis Schrad. bzl orll 1 1 7
54 Lycogala exiguum Morgan avAHRaY) ly2 1 1 7
55 Physarum newtonii T, Macbr. Za-hyEVRIY) p3 1 1 7
56 Physarum nucleatum Rex ATEFEVHRDY p4 1 1 7
57 Physarum psittacinum Ditmar FhI%EUHaY p6 1 1 7
58 Stemonaria nannengae (Lakhanpal & Mukerji) N-B.  7#vn—3%Lha)  sn 1 1 7
59 Stemonitis pallida var. rubescens Y.Yamam. ThA)IALFHFHaY s§ 1 1 7
60 Stemonitopsis amoena (Nann-Bremek.) Nann.-Bremel t 42454 %7ha1) st 1 1 7
61 Stemonitopsis typhina (Wiggers) Nann.-Bremek. A7aLF%¥Ha) stb 1 1 7




BIESYr EET 537 OMEREEREE L AT MBI S 5 TH 0B B Rk Sy
BT

PRILASFER AT E SRR SER R THRR

1. iz

RIFEIEICBT, ¥7, h—k—Ta TR SEERMIVIETHS. BIE, 3T 0HY
TEAEREIZRW T, avd v—VEEHE, ST OSFISERICE DS HEEN 40 HTHEBLTWA.
Ty 7 U—ERIEE, BRI AEEAET L OMESS, SEFADOERIIMZ T, v=aT
MESNIBIE R & > TEEMRENTRETH AR P ORIENHSD. LL, T, 8%
AT HNEARRORMFEENRRE N L0, EREAOD 7 — N OFESEIEOREEXC, M)
T LIRS SRBOBIRIC L AREEROMBESERINA L 2Ry, ZoRE S
FLVESREOBRREBBIBE L 2o TS, DT LICEE S BERRREIZ >V, Shdaiasfia
THFEDPRIEINTVEL, SRS —IE TR DS MERR ORI  HEE 2 5 202, 1588
FRTCIIREESEILE T AR 5 5. T, BRICBITARBREIC LD aX b33 2
EHEREL Iz,

FEFFRETIE, 7y 7 U—AOR 0 I BEERTRE G A oA FIF L. ML O
R0 IR FARCRER TIROBAKSEE, TR0EED LR TEDRERET
LEKEBELAT D IEREAGTIL L FHIE L AT AORRBICIRVMA TE . £, 20K
FCHAEER L2V otd, BREREICETS A FPERTCE D, ZOVAT LAO—HiL ik
EFITHA SISO THA, LML, AL RATF AL SBICRIPRELZEE T A0 T, SR |-
EHPEME 2o T, 207, BELEARGEEENEETN QD Ei, B D7
UNEE T A M3 Ao B, HEHBRAVII & | KRR OB IR OB K E S RBDT, I
OB EE L ZT LITE LIRS 20BN H 5. 2T, SEEL, REEERE
B AT AR TEE DY D 1EAET 51D T B B E Ry MR B OB & | ik
SYE TR AR L,

2. MEHBEUHE:
R

FERARE ‘w—Fu—8 2HERLE. ‘o—Fu— 200543 A 21 BIZHE-F (N
DVIR 60 cmX 150 emX 12 em) iZ 6 BRTDEME L=, AL CThHIZ A T w7 e Lin sl
2t =T b=7:3 (v/v) & LTz, EIBZEILOCE TR L3050k (NP K Ca :
Mg=100: 14 : 118 : 30 : 10 , NO&N : NHN=78.4: 21.6) & 5-2 7. WERIIFEBAKIZL Y pFL. 7
THETE L7z, 2005 42 10 B LD EAITFITRA 2088458041, 2005 £ 12 A6 2006 4E 11 AT
PIVTERE WIVIER, UIVIEE. Sk, SPADfE. RE. R, HEE, 2R UBRBIU%
BE) FiIlrol. BERHIBRIEEE 15 CRlLE L, AREETEE L. 200646 H
15 B26 9 A 156 B & THEDESR 50%ORGH CHE L=

HHUATA 1 EREIZEIR L. pH EC, NN, P, K, Ca, Mg OEEARE L. THKkD
EC38.0 mS/cm &R oD, FDORDIEERED 1/2 REOEIEY 52, £0% 4.0 mS/cm LA
FIHET LR CEBEEORIBICR L. 2 » BEICEVIE0EL 7Y 7 L, BRIK



L%, EHEESTRE (total N, P, K, Ca, Mg) ZHAIEL~.

2-1. KHOFEOBRR

WRFER S 1 BITRLE, WiEEEL A L ICEBS LA LXK (E3iii ;1 51180, 2
H: 150, 38 :120, 4 H: 100, 5~6 B: 80, 7 H: 70. 8 H:50. 9 H: 80, 10 B: 100, 11 B:
150,12 A: 180 (ppm)) LFE T LICEBI X AEEH T L X (BHRIBA;12-2 51180, 3-6 A: 100,
-8 B: 60, 9-11 B: 100 (ppm)) 0 2 ALK 2 RIERRT 77

2-2. HRREROBREN

MPERGT 1 Bk VIR RA 6 (BL), 12 (121), 18 (18L), 24 (24L) liter & L7=. #BiK
V6L KABR T pFEA4ER 8 : 301 1 [ERRAE L, pFL. 7 U ECHREKIC L - TiTotk. ik
FEL6L, 12L, 18L, 24L X TENEN3, 5, 8, 10 liter & L7-. 6L XDAEH 8 : 30 174K L7~

3. BEBLIUSBE
3-1. #RWOFEOGN

TEPONO,N, BC GE2 K, CaldBEiT XD 1 U5 CHEMAER L TE EAT LR,
FNUS DN CHHTEMERFRRCIES Lz, $7/-. pH SPADME, K, P, Mg i4ERTZ &
CCEHZBMHIIER TETSH Y, KX 2EEF8 bhvieh o Tz,

EI0IEICEEL Tid, BV EEITFI L X TCETE L AHMERDFTRO LI, FERET
Roivipiote (13, B1oTEsd, Wvitk, SIVIEE, SPAD {3 JUER I, /i
LAHFBREBIRD NN T T B 25 BICEHEIERITo7/22, 9 AP clvca -+
FERLE LS 2otz (8B 3 X)), HIRI0EIn AR E 4D L, A 707 THD
60cm LA EDOE) O FEOBEHERX &S 40%LL EHY | BT L - CTHEELRENRO LR Tn

4.

PAEDRER, IERESZEH T LIZEE ST, SI0Eas, I0EREICEEGED LR
IRhote, ki, HEPOHRERROBE DIRBURARC L HEEFRO Ot TR, A3
T DREECRREEEC L > T, HRAROBESKE CEET23 2 L3O TERNIZT
= VT TAVERDD EEL LN

SR 2. ARSI EREI R R

THHKOD EC L, 24L KT 2006 42 6 A2 ERRTH S 8. 0mS/cn ##B % 7= 5, Fh L FRE
{ZNoyN % 800 ppm Z#8%2 7=, D%, TOH OEYERE 60 ppm) O 1/2 BEOHEIRY 52 -
25, EERORTEEER S DRI & 0 ARDOTINHB b, ECIZ LIRS KT Ligd- 7228, &Il
AMET LaSHT2 9 BiTio T, HAFEAET LAY E5X). pHid. MERKIC L - TkER
EIRRD e ot B U U ARERT 6L KCEBIIRF -2 E o 12LETIES Ad
HE<Zeotn. 18L K & 24l XTIl U o ABENEBREE 2 Doz, A A
12L R CED 7208 6L K TIHES Ve o7z, 24L KIT AN AB L 72 LT b & b Ed 0T,
U i 6L R CIIEBRRTEIE o 723, 5 A DBIRL ot MBI TR & 2B LN RS
nipioie,

)0 TEAEORASI TR &R H Y, 6L KT 1324, 120 K¢ 131 A&, 18L KT 140 A&,
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EEOETIZE TN A ERBEITNERIZ L 58 e o7 U BELIZERI L7,
B U AR IS TR USSR SN, 6L XK TEWE AT T ASEMEL eol. <
TR AHNBRX TR o

LI EORERNS., REERNE VG ENVIEAER LDV EAELE oo, HHROEIR
BEIDL, RRERICLAEWNENWI ED, BIREREN/ NN E 0D TEAERSE D IR
BEOETIL, AKX hLRIZEDL0EHRINE 2%, ZORICBE L GHERTRMNT 20
DD, ZOBKFEE AT LT, 1HTZD 18liter HIUL, +HTHD EELZ LN,
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BHOKER ARG, 1EAR. 2007 EERR

FI3Y=E]. BEATOORIBHMOWES RS, 42 54-57

KIE. 237 DR L FE. R, B 1999

P, ERORELT TREOER (7). HE - EROBETE BB SHEES. K
B, pp 187-191. 2004

/SRR « KBS BEATEROEE,. FIRERER. 13, 25-30. 1986

1ERERY. B OBR L BEERINRIE R 7. h—3—a - AT, BUERTC
ke, 3. pp 409-412. 2004
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FHBEE. 7 O EENE ZEET A B NS RREIZE. ML IR L3R
1997

ME. BT ORI BE ARG, eR) [EREFE. 27, 52-63. 1980
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23, BIRABRN/YIVIEAEE L FEICRIETRE (20065124 —2006611H)

Biag ®REVEE SviEsl WviEE Yk FES

liter (g) () (g) (cm)
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Ut ZJVEICEN LT 3 R D y DRGSR - IR T 5 AF v 78 E OB 5T

1. &

WIE, @maFI3EHERE - SRR TREESE O KA

BELTEERZBLTWS, &80 TMENLEE, SR
BaLioREIND LD ICHEBIC Lo TRENLEN
THRAZNTWS, BBESITTHLIRIZFL >
(PE) =Y 7oL (PP) 2HEBICBWNTHESL
XH5 &, Fig 1ILR SIS L5 i EsmC SRR E
L 7-shish& IS DMK EE RV ERR T2 Z 208 L < Al
ST WD, shishl TSSO 5 TR E > 45
ThHD, BEld, SEEART., LA T, shishZpf
MLRICEEICAET S 2 N TENE, B OmREE-S
TIFRRELR EOEMEE M E OB FIEBZT &
MOTEETH 5,

Fig. 1. Formation of shish from the dust under shear
flow. Scale bar is 50 um.

PARTOBSE T, BT 0RET (T OB ¥ =0.5~55") OPE
PPPRLEN & Dshish ERBEN G, BETOSTHOE
BEFNERELEY, Ta2bt. @EROL FHOKE
MR E > TER L RGO Z ¥ L1 VET
LY. BEFOIIEORYOEBEAOREN S L
S THTHEMB S BITE N Z &I D HESIN#A
WOMICEELTWS, ZORMBKRTOHMEND S
bundle™ D¥E A RE & 1R TshishA T 2 2 2SR
Lite ZNED T EEEET D &, shishDERELERD
F=dIZid. W EEARER IR S SR SR AR
Bried, FITEHETE, A THOBEEDRLE
YT EAHETE S REME T EPPIZIRNLT.ET D
HEEF COshishEEBRB T LICE- T ETVEE
TizBnT b &S dizshishDER HEEETIT2 4%
EB—DHNELF, £ B0 E LT, GRS
KTHEPPONEERAK L. EMEREAETH 2R AL
(PLLA) OEEEEIEADRS DT —4 & LT, PLLADOM
B TIEIRM R T O FREHEE ST BIT B shishiBiE B O
G &ML,

MUK R GEBREET SR A (RE—

2. RER

Aeci3v s v ov SRt L0 TREWAEF 0
PP (M, =25.0%10% M,M.=3.6) BIUONHAEETERL
7= PLLA (M,~4.9-204X10%) &M/, FHEINEEMET
TERERUAIRE PL 1S SRUAFRS 1IN
# (POB, BIROHLS HO 3 E, LR POB I 1T &
BEED) BRI FOE 4 B AR V-, IhsidEb Ry~
— R LEBBRETHARIT 74 P TEARKSLE
W, el BREROMETF&E LU TRREL -,

INEMETFORERBREZIIEENEFHME (SEM,
Hitachi # §-3500N) 12 &> Tro7z. KT PP ~ADIER
M. BkicE > TN —IRIZU7Z PPIT. Bk T
BRI EET TN ORENEEINAERE, 72 ER
RBEXGRIER T, HMBATEET 1.0 wi%
TH 5. FilfEabidRy b A7 (Linkam B €8S-450)
ROV, REE (y=5 s SHBETTo . REE
B T10e200-230C T 1-5 HHRLEE:. RO TR E
T, ~EHLEREME (POM) F, 7HarEs4REg
17 &5 TIT o /2, PLLA O shish f&EB 5212 D0 T3, SEM,
N - TR X ERET (SAXS, WAXD) HIsE#iTor.

3. BRLER
3.1.PP DIBE

RBME O SEM B85 R % Fig. 2 ITRT, PLIZRE
(#) 1—2pm) DAONENERARE < DRENRD S ST
BHROMBIFCH o7z, —H, EAEHEEARN LR
L7 POB Tid, KBIZAMNH2E0O0FITHRRRD
POB-1, REIZAHMAH O —FHOENEHRKICRE S /-
POB-II. #EOZEEA PLIE EE < Znlng: PR D POB-1II
D3I BEOMBFEEZ. SEHAVLZRINEICLD, 2T
DORABHIAN U BAF ik T 8 235 2 &Nt
/-,

WA, WRETEENLEZ &L ZBEBIZETS PP
DEEREBOELOE BE2 R L2, Fig 3 3R EHk
TFIRIFID PP B S L OR PRI T 20N L /= PP flie s
5OBEBHEZEOPOMERTH I PLEZHEMNL 2B E.
FA—#s LR ETHSMNZEIIN 7 3 0P —-BLBR L.
FEEITHH s SSHERT 2 LD I0k 0. —H, POB
ERNLABEICIEIERIIBI2L00HERTIL /4
nI—#bidR s haho. 974b %, Pl POB itk ¥+
EBIZPPIZH L CER 2F T 200 PLMEF T3S
I RETARBDEN 740D 2 L AR EERE
ST A ENAESIEEE L TWS 2 EBhholz,
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SF = { 91 0k Sum IS

W12 3 20

POB-], (c) POB-II and (d) POB-IIL Scale bar is 5 pm.

Fig. 4 [7& BBHRT 280 L CHE
BoRAES - EEDBTERT, PI
MBI FIRN % T shish BY/2HE R FE 4
T BN, THUTER OB THE AT
EHLEZZFTHD. TORAHES
shish Tld/z <. WhH D row nucleation
THo, BT THEANZEE 2R OM
B Fid. shish EMRIZA LIZE A LZIEN
T2WEM O Tz < shish EFEOMHIE N
HSEROWMEERT AT Ebho . —H.
POB Mk Fifsilk Tl shish B#EFTD
HEFEATETEEMRLIVEL DD
DD, ETIZHNT shish DERBRS
7o, FA L7 shish ITERINR (Fig. 1)
WHRE L DY A LHNE L Teni, £
7=, shish BT L=k T 5 XD H W
S DODOWBFREG - LEEREBROD
OMLX0ELRELE, Tabb,
shish ERDIEEIZIT, HEBEORE X
LIER RIS AR ORI F R R TH 5,
THEOMREE Table1 0 L7,

X5%0K 10um

Fig. 2. Morphologies of added irregular shaped particles, (a} PI, (b) Fig. 3. POM photographs of the
nucleation in quiescent state, (a)
without particles, (b) with PI. Scale
bar is 50 pm.

with PI 133 with POB-I

with POB-II with POB-IIT

Fig. 4. Morphologies of iPP crystallized under shear flow with added
irregular shaped particles, (a) PI, (b) POB-I, (c} POB-II and (d)
POB-IIL Scale bar is 50 um.

Table 1 Results of shear-induced crystallization of PP

additive morphology densityof  induction
particles shish time/ s
without shish low ~120
PI row nucleation  not observed ~300
POB-I shish moderate ~180
POB-1I shish moderate ~150
POB-III shish high ~200

W DN DMRL TS — L 7=38&, shish OERITHEF
I EROERE (Fig 5) 2HAWTHBHATES,

B DS 4 LI IRO &7 THIZ. BEMBNFO
ZERIT Bl s T NS I EITk - T, Mk TR E TR
ERAILMEEEER TS, JOMESHOEMNE shish
7 bundle ROBERERTERT S, MELTHE-LE
BAIEE —OBEITHAT, REE I HFTET 2 E LA
o TH - FAERT 5 2 &Ik A FIEED
B O EEOBANEE IS, 2088 MRTOA—
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MR TEDRITBWT shish DERBOEANRE 515

ZEOEHETH O, BELARMNFLET 2REGICHBNTIL.
7 ANRY SHORE BRI TN shish 2ERZ 120 LRI

HTHBIEERBLTND,

2 top surface (fixed surface)

chain -3
g " elongation

e

several \L;{_ - ¥ e s

tens nm 2 3 rofation
¥ — \\

1~10 um

7
>,
particle

>1
/ rotation
# velocity  d¥

~gradient dz

—a .
[': “:’/
5

bottom surface (rotating surface)

i
flow direction

Fig. 5. Schematic illustration of formation of shish
induced by irregular shaped particles under shear
flow.

3.2. PLLA D&

shish VEAgHEd S MIC D FEMBERE S 28R TH O,
BRlLS, BWEERT, Lo T, shish 2B
WWEEICRET 5 2 &N TE UL, MBI OB D 1521
WRIER E DB R L 0 bR LI ®S Z EANARE
Thb, fek. RUF LT 0 O PLLA Tid. BIRT A
Bifie EDQZ I DREEILRAIREEET DT 4 T— %
a2 &ick D, HRbEECHE B LEDM L. %0
BHEO®REBNMTONTE R, —FH. E0EET I AFv Y
IBWTIE, EYERD T F 7B EREE T2 & TES
fRVEZMERF L - S 1R EZ M LS B2 WS ik
bHdhHd, LDL, IN5DEDR. I M) v T ABEDFIT
Kt U TRERERS & IRINT 5 51K L5 &R b TIE. 75
AFw 7DV HA T IVEMER L TU F S BENDh
STEET D, RSN M) w7 A& T ER—R D
THIUT, UHA IR S BER WS T TH B,
ZTIZT T IAFY I ORBIMT OB TRMmMEE L T
1372 5 <K f7skE S (shish #E) Z4ERETE, MU v
D AFCEECKRETSENWS “BIV 7 RYy KL
12 & B BIRE - il BWEA B OB Z PLLA TIididH 5% 2
EWZL7E,

PLLA ZI3UHETDAEMBERY T AT IVEIZDWN
Tt BEEHRPIL Y FOAE =2 FI2 &% shish 5
BERROBEDINH 2 DD, shish B OME 1T
FEHIBESIN TS, T3, PLLA WERKREIZB N
TEBIIAGREZT T A FEDETEIZFRITZ
& ERNWREEEMTZBIEL TS, 9725, shish HiE
FBRICIE, B FHOBAEVAEAEZTHELT, &HFH
MBI L O THEIND I ENIEHICEE/ERETH
0. FEMETTEEBAENRY NT—J 2 iFTE

BNNSETHD, TNEDZELEEETHE, PLLA O
shish DEINRIZERDZOITIE,. +HRDTEOEVR
BlER W, BB Z TE22FEL T 5 ENIFET
HBHENZB,

Fig. 6.1 PLLA O &G # S b D RICHEMBE B Ok T
ERY. AN TEULEOY O TICHBNT, FUF LT
A VHETHERPHRE SN TS X D72 shish DERNDERR
SNz, T2, HIDBREBHICBWTIFERIR O GR&E)
MR ARNCESIL 72, WH D S row nucleation VIR &
N7z, (Fig. 7.218)

Fig. 6. POM photographs of PLLA (shish)
crystallized under shear flow.

Motors not moving
J0R 1868, 2"

Fig. 7. POM photographs of PLLA (row nucleated
structure) crystallized under shear flow.

Table 2 /3. 4R L 7= shish D@lA. EREEDRLA & PLLA
DFERE T, 2 B L= b D TH 5.

ZDOENSHSEMNRL DT, shish OpisIL. B OH
O /-7~ BEREFTHIEREORE LD BTN EL B
TR N E O S S DRl T H 2 TRl s oE
WZ ENbho 7,

Table 2 Melting temperature of PLLA

BR shish SR
T 179 185-207 187-207

Fig. 8.124 KL 7= PLLA O shish D BA{KFEH /= 0 D
B CR-H-/N-720) ZRBOMETESFE M, L
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fbiRE 7 LTy oy FLAMRELTRYT., 0
K% . PLLA O shish £ I8 1T 2 FEREEH 2 T =i,
M28.0x10° 00, JEWAT-EHEH T 72 o T shish 4
AT SN BRI RE 150C TH -

170
160 |-
x
(&
o
~— 150
w
b~
x
10
LW
* X
o p
- A
130 X x &L
| 1 1 i
05 1.0 15 2000°

Fig. 8. M-T, phase diagram of the formation of shish

PLLA DOUEHFE#&SI TR, 1| BHEO#ERETIE shish
MERLZICHhhEST. AV I 2R WTRE -
fEREZ 20, 3BT &, shish e LR LA
725 ENIERENERNA LN, COBEAERET S
eIz, B EIT O 2R OREI O GPC BIEE1T
W, BR - RIS D TFREILEIEW L 72, Table 3
3. WEAE R X > THIL 45 RMRE (shish 72
I3RS ETDEEONTROMBEARLEZHOTHS,

Table 3 Effect of sequential crystallization of PLLA

ERER S M, M,
1 R 5.0X10° 22.4%10*
2 shish 9.9x 10 42.3%x 10"
3 shish(1 [@[H)  12.1X10° 48.7x107
RS (2 8T H) - 38.7x10°
4 shish(1 EH)  17.1x10* 74.6> 10*
ERE (2 [/ ) - -

ERE 3 EH) - 37.4X10*

i MW?S X GPCIZE 22BN TETH S,

ERES 2~4ORE O TR shish £ O FEEER
FTBIOHKREL, | BHOFHEEERSIZX - T shish
MER L, —H, EBEE 3 BLUN4 OREIZDNT,

REGHEBLETNEN2EBI U3 EEVRELI-EZS,

shish [ XERET, BREOAHAHE XNz, EEREOTE
B RIBOREO GPC WENSHBONIRIAFL >
MEERTHSFE M, 3. shish ERO FRERS T8
EBETH /. M- T, BIZIKSBEIZX > THTEN
&F L7278 shish AR L 7s<iz> 2D Tidiz<, Bk

POBATHEOBAEVWENRD L &N COERED
WHO—DEEZ N, bbb, REZHMLZRE,
BAGWD AR DND D T AT AHUR M ek X 4,
WABVWRTES THOMAMA IR E, BAE0N0
AR E R ATREEYE A 5B,

Fig. 9./3 4 L /= shish O SEM B H T % 5, SEM %1z
FALE . RERMOERICA T HEMBEOENEFAL T,
shish Fk & O A EREN S L 72, () 13 shish Hhtligi o
T4 IV AR E 2R OF BT H 5, MBI RIS &

{(shish #8) WERBEI NS, b) BL () ITHIH L 7~ shish
FEOUKEETHS, b OEENS, RAEEMETT
B~ KE 10um @ shish 1X. 2~3um OHHI7E shish
WRIZIZD TS &M, £, ) OHENG,
shish OEMERIZ M L TRELENZFO &S I2H ONEE
LTWBZ Edtbhhor, il shish DS OB 48R
MIER L BRCE R N T THEBH L EZSND,

Fig. 9. SEM photographs of shish of PLLA.
(a) Surface of bulk sample, (b) & (c)
Extracted shish from the bulk sample.
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Fig. 10.1Z4K L 7= shish 8 7 ¢ L AKE O KT
WAXD Qi /NY — 7T, MO AR REs
BT 5.

I

Fig. 10. WAXD pattern of sample including shish

EHEORLOGAOER/ Y — > & & Bz, FE AR
e R PED TS S — SRS HNT WS, SHE DR
AT /SE — A EAR OREREBIILZDDEEZL S
N5, BAMEITRY — A3, WEAMICEN L&
£BEDTHS, shish EL7 1+ WARBOREIRE -2 14
BINETIZRMESINTWESEREABOREYT E— 7 E
L —F L, 1o T, shish DFEESE form DR HFR R

4. %

BT EERNss T THS PPICIRINL TiHEE
HEAEERT O 2T, BBLAD shish #iE O &5 240 B
IZRETEDZ DD o7 A RERY TAF I ThH
HRVABIIDWT, HTESTARELREERN, #
NHMREE T E>T R A L 70 VEER
f7s shish G ZER T RLENTES T EEARLS
EWFEOREIZL - T, shish fEEBEICSELE b
W7 AR Ty B BIRE - BEYE TS 2 F v JRE
DEREHERTENTES,

SHEOFEELT. HEEBL AN FETAF—NTv 7
U 72856 D ABIFERL R OB A OB, SR B HE
MmO N FRRE ORENKETE S,

AEE
BRI, BT E O i FER. B2 R, SFRBAR,
ARAMFBEERE DRERIKETH O, BAICEH LT,

THO, REHABTEEIND form TIEZWT &t
oz, 2, BEBTHEEI AR GRE) S ReER
% X 87 shish SHAF (shish) (O SAXS L ELRR % L
B LR (Fig 11.), RANBEOERIZHET S0
E— 25 shish H4FEI TIHER SN 270, £
L 7= shish (d N E D R THD Z L INER T E,

w0

¢ spherulite
<> shish

10‘5-

Intensity / a.u.
i

q/ A’

Fig. 11. SAXS profiles of sample including shish
and spherulite
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MD. AZHAR UDDIN
IR X FRIREFHER

BNERE ENEEYYN—JEBEGRSE
FEAGE EyvywnN—RREHE

B HA FX18FEIRAINA ~ Fa18FEIA 148
M fE b Evyn—24. 7A) hERE

& #2  EFFECT OF HYDROGEN CHLORIDE ON THE MERCURY REMOVAL PERFORMANCE OF
ACTIVATED CARBON FROM COAL COMBUSTION FLUE GAS
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* B8  Sequential Injection On-line Preconcentration Using Chitosan Resin Functionalized With
2-Amino-3-Hydroxy Benzoic Acid for The Determination of Trace Elements in Environmental Water
samples by Inductively Coupled Plasma-Atomic Emission Spectrometry

<AE>

Chelating resins are often used in the preconcentration, separation, recovery, and hydrometallurgy of metal.
The development of chelating resins for solid phase extraction (SPE) is very opportune because of its
reliability, excellent metal loading capacity and adsorption ability. Pretreatment of aqueous samples with
chelating resin as SPE provides some advantages, such as high enrichment factors, better separation of
interferent ions, high efficiency and rate of process, and the possibility of combining with different
determination methods.

In this work, chitosan resin functionalized with 2-amino-5-hydroxy benzoic acid moiety was synthesized
(CCTS-AHBA resin). The resin was packed in a mini-column, which was installed to the sequential injection
(SI) system coupled with inductively coupled plasma-atomic emission spectrometry (ICP-AES). The system
allows on-line preconcentration and determination of trace elements. The sequential injection system was a
laboratory-assembled, and the program was written using a LabVIEW software.

The whole procedures of the proposed methed, involves 4 steps, during which the carrier (ultrapure water) is
pumped continuously into the ICP-AES by a peristaltic pump fixed in the ICP-AES instrument. I» the first step,
SV is in load position, and SP is set up to aspirate buffer solution via the port 5 of SL, which is then dispensed
through the port 1 for conditioning the column. In the second step, SV is in load position, and SP is set to
aspirate the water samples into the holding coil via the port 4 of SL, followed by flowing it into the column via
the port 1 for the preconcentration of trace clements and the separation of their matrix. In the third step, carrier
solution (C,) is aspirated into the syringe, and immediately afterwards dispensed to wash the column via the
port 1 of SL, while SV is still in load position. In the fourth step, the syringe pump is set to aspirate small
amounts of eluent into the holding coil via the port 3 of SL, followed by aspirating carrier solution (Cy) into
syringe to fill the syringe up to the appropriate volume. Then, SL is switched to the port 1, while SV is
switched to the inject position to permits reverse elution. Afterwards, the solution in the holding coil, which
consist of eluent (in the front side) and carrier solution (in the back side), is dispensed to elute collected
elements in the column, subsequently followed by their detection with ICP-AES.

Experimental variables considered as factors in improving sensitivity, such as eluent concentration, sample
and eluent flow rate, pH of sample were carefully optimized. The proposed system provides excellent on-line
collection efficiency as well as separation of the analytes from commonly existing matrices in the water
samples, and the applicability was further demonstrated to the on-line collection/concentration of trace
elements, such as Ag, Be, Cd, Co, Cu, Ni, Pb, V, and REEs in water samples.
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Seasonal variation of CO; flux and its comparison with biomass measurement
at a rice paddy field in Japan

T. Takimoto' T. Iwata' 8. Yamamoto® and T. Miura’
'Graduate School of Environmental Science, Okayama University, Okayama, Japan

Rice paddy field is one of the most popular cultivation patterns in East Asia under a monsoon climate,
which takes a great important role in CO, uptake. From this view, measurements of the Net Ecosystem
Production (NEP=-NEE: Net Ecosystem Exchange) were conducted using eddy covariance method at several

paddy fields. And the results were compared with Net Primary Production (NPP) estimated from biomass
measurement, ‘

In this study, measurements were conducted at the Hachihama experimental farm of Okayama
University, Japan (34°32°16”N, 133°55°39"E, 2m a.s.l.) during growing season in 2005 and 2006. NEE was
estimated after quality check and gap filling data obtained by eddy covariance method. Quality tests were
applied in order to check the validity of the data and to eliminate erroneous data, and Gross Primary Production
(GPP) and Respiration (Re) were separated by Non-Linear Regression Method. Nighttime Re (NEE in
nighttime) was fitted by an exponential function of temperature and it was applied to the daytime Re, and also
GPP was expressed as a rectangular hyperbolic function of incident PAR. Biomass was sampled on budding and
at 2-weaks intervals until harvest in both years, Samples were clipped to above and below ground biomass from
two 0.5mx0.6m plots randomly located in the field. Weights of samples were measured after dry process of
100°C at the first 2 hours and the next 48 hours by 80°C. Then, total biomass in carbon was estimated dry weight
multiply by rate of carbon content. Rice paddy field, which has flat, relatively homogeneous canopy density and
short canopy height, is suitable for applications with eddy covariance method, and biomass measurement in
paddy fields is easier than that of forest ecosystems. Therefore, we can evaluate the integrated value of NEP in
growing season through the comparison with NPP estimated from biomass measurement and heterotrophic

respiration.

Using these data, we obtained the following results in 2005: (1) Rice paddy field was a source of CO,
for the first 27 days of the growing period. NEE in 2005 was turned negative on 13 June, and decreased until
maximum CO, uptake about 35 gCO, m? d" at 6 August as shown in Fig.1. Then, NEE was gradually increased
and turned positive before harvest, (2) GPP, Re, and NEP integrated over the growing period in 2005 were 2979,
1385, and 1594 gCO, m?, respectively and (3) Total biomass increased gradually and reached 638 gC m-’, and
cumulative NEP before harvest was 483 gC m-*in 2005 as shown in Fig.2. In the lecture, we will explain

- about the results in 2006 and discuss about the differences in 2005 and 2006.
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Fig.1 Temporal variation of NEE Fig.2 Comparison of integrated NEP with total
during glowing season in 2005. biomass during glowing season in 2005.
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