FREFEEMTEEREN BB A AT 7 ) mo—52 K

51 el

ey

TS5 ZOENL FFEFREFNEENE N A 47 7/ avo—542 (95304 Japan Society
for Environmental Biotechnology) &VY9.

(FH5PT)

F2ak ZOENI. FHFEHTE KBUFRETILE L2 F 1 51286 <,

(B

F3%  ZOENIBREICBT DR AL AT 7 ) ao—0OSE, BIgE. 25 OHEE RS- L,
HRICBITABRE S AT 7 ) o—0ORBIZET 222 HE T 5,

(EEhOTEEE)

FAk ZOENI FI3ROBZERERT D720, RICHET 2 FEORFEIFEFNGEI 1T,
(1) HEEEOHEER X 5 15E)

) . b, EHTUIAR—Y OIRBLA X 2 1EE)

(B)  BEEOREZ XD TEE)

(4)  BUEFHATOIRELE X A 15E)

(6)  [EBEHH I DOIEE)

6) AT DIGENAAT O RO EE X IEEN B9 280, BS XU IEBhOTEE)
(F35)

F55% ZOENL FIFOEMEERT HT20, IROFEEZIT,

BREEANA AT 7 ) 0 OB D HEHE O L FE

BB AT 7 ) 1 TR D I RO IR A [ % FE

BRES A AT 7 /o U—EIEH LI REEH R 22 X D F¥E

BB NA AT 7 ) a O—IC BT 4 B s & s IO S

BREEANA AT 7 ) 0 D—C BT ARt

GECKSACES

HoE £E
(FE%1))

F65% ZOBEAOSREIZ RO 4FEE L, EREROFHEEEZ b o TRrEFREFITEEEEE (UL
T RE Evd, ) EotRET S,

(1) FEE ZOEADBIICER L TAS LEEA

Q) FASE ZOEAORMICER L TAS L4

() [MAEE  ZDiEADBINTER L TAS L2 3K

(4) #EF2E ZOENIFHIDEDOH 78T, METEREE-E

(AE)

W14 DB BEEBEEHRL) LLTARLLY L3581, EENEDHASHIAEIZLY,
SRICA LA DL L, SREITEYSZEBRENRVIED ASZ RO IUIR B0, ARZ—D
TRVEATR B AT L7-EmZ D > TRANCZE DB 2B LT U 6720,

(=E)

H8%k BT, BRAITBWTHNCED DB EMA LT Ut/ b7,

GEA RSB DGR DTEL)

F95 BT, BERRESRICEHL, LRIGEETHZLENTED,

2 2B WEESBEEKHRL, ) B OB EOWTNNTELT AT, FOBATERT 2,
(1) ESmEERNL-E X,

&
e



(2) RADFEL L, IHBTHHEFEL L IFEEMRER LT- & &,

(3) Ak LT 2 ELL I LT & X,

(4) Bzt %,

3 HEBEN, OB ZOWTINGEL T H5A12E, FOBKEERT 5,

(1) BEmaEft Lz e %,

(2) AAMEE LT X,

() AL %,

=B OHEF)

F105% BIX. ZOBEADBMET 2 FEICRBEREZAT 0L LTEIL, ZDOIEADE
1T DHRM DR 2% T 5 Z LN T& D, 72170, HARBICH > T 1HRERIC & ES
B14LREDEE L LTCOMRIZETHHDET 5, BN OEFIBETE 20,

(G

115 SEMROEZD—ITESTHICE -T2 L 1T, BEIZBWTIERE M OSBRI
453D 3L DRI, TNEBRATHIENTE D, ZOEE, TOSEITKL., #ROR]
WO 2 5 2 720 U7 B 70,

(1) ZOTEHKITER LIZE X,

(2) ZDOIENDZEEESOT, UTBMNIT DIThA% L& &,

HH S D ARBGE)

F125%  BEWIOSE K OZEOMORHAEMIE, BELR,

H3E BN UWRES

(R B OVEERD)

5135 ZOIENIROEEZEL,

(1) BlgE 5 ALAE25 AL

(2) 5= 1 AR

2HFEDOL, 1 NERE, 2 NUNERIER LT 5,

(GE(T4%)

B4 5 HELOEFIT, EEEOFNLREICHE N TERITT 5,

2 SREKURIEEL, HFEORERET D,

3 HED S BIZE, ENENOEEIZOWT, ZORMEBEL L <IE 3 BIELUNOBIEN | A&
TEEN. UTYEHE BTN Z OBUEE KO 3 BELINOBUIE MY B ORED 3 /53D 1 82T
GEND T LITRo TR BN,

4 BERIE, BT OIEANORRE 2 Hfiad Z E N TE R0,

(T85)

H155% DRI, ZOBEAEREL, TOEEERET D,

2 BIERIT. 2EEMEL, 2RICENHD LEUIRERRITIZLE . 2ERH LU DRSS
L7ZIEFFIC L~ T, 2O =173 5,

3 BT, BERAHE L. ZOEROED K OREOFIIIEDE | ZOIENDEB TS,
4 BEEEIE, WRICHT DRSS E1T O,

(1) FIEOEEHTORNEERE TS L,

(2) ZODOEANOMEORNEERTDHZ L,

(3) W2 FOBUEIZ X DEEEDRER, ZOWENOFES SUIWEIZE URIEOITA X IRESE L 1X
ERRIGER T DERREFING D 2 L 2R LA, ZARE UIFHETFICRET 52 &y
(4) RIEOWEETHONEND DAL, e RETLIZ L,

&
e
0o



(5) PHEOFEBHITORI UL Z DIENDMFEDORIUZDONT, BEFITE AR, B L < 13PHHE
DOPEETERT D L,

(1)

#5165k AL, 24EL9 5, 1220, BMEZIIT 0,

2 RO, UTHEIZ K> TE LTARBOEIIL, £ ORIES X IHUEE DEH 05
L2,

3 /i 2 HOBUEIZ DO BT AEHIORBIZRBWTRIEDRENEH SN TRV E X (T, ZDME
Wiz, EHIORRAE, ROIOBREDHENT 2 E Tk T %,

(REfHF)
W74 HEIEED Y b, ZOEED 350 1 B2 HENRITT-E X3, B Zhaf
FE LT UE 700,

(T

%18 5k ENRDOE DM T HIZE T2 L X, BEOERIZEIY . a5 L
MWTED, oG, TOHREICH L, @k T A0S E 52 e iute e,
(1) DEOHFEDOT-®, BRSO TICHEZ N ERO LD & X,
(2) B LOBEENZOMAE L L TSSO LRV TANH -T2 L X,
CEpm)
5519 5 BT, TORED 3550 1 LN QRN Tl AT 5 Z LR TE D,
2 WAL, TORBEZBTT A= DICE LB EMET D 2 ENTE D,
3 A2 EICEA LB HIH L, MO ER T, SEMBICED 5,
U=Y)
H205 ZOENT, BELES 2N TED,
2 ZOENCFBREZES ZENTED,
3 FHERENOMBIISEMIGRT 2,
(@)
%215 ZOENIENZBL ZENTE L, BIISEDRESOBREZR T INETIRT 5, B
TSRO 5, BEEOFEHISEOEICHET S,
FAE RS
(R
H 225 ZOIENDREIT, BERESE USRS 2T E T 5,
(F&)
523 2% 2T, ERBEROMKREEAE - TR 5,
GaE
0524 2% BT, UIFOHEIZHOWTHIIT 5,
(1) EHOER
(2) fiRHEL
3 Aff
(4)  FEEFHE L QU TH
(5) IR OUEIRE
(6) BB ORI SUIAHT. T M O
(71 =B
(8) fEAE (ZOFEFENOIUAE b > TERT DA AR, 551 FITBNTHL, )
DM 7235 OB OMER D HiEE
(9) ZOMIEEIZRE 2 B

&
e
w



(FAfEe)
H25 5 IEERRRIL. R 1 RIS S,
2 FEIRFAIT, ROB SIS T DA BIET 5,
(1) SEPVLELROBEDERE LIz & X,
(2) IERENRONURSERIO T /501 LB SLEFED BT 2 FH A il U= ZiE U LE T A
— UL DI EDFER R o T2 b &,
(3) BISFFATEE A TOMRTITLY, BENDFENRDH -T2 L&,

(R
526 55 MARNT, 5525 5B 2 THES 3 BOOMAEIRE . SEMNMEET S,
2 BEIT. B FFE2HE 2 BOMEICLDFERNH T L XX, ZOHND 30 HUANICERE
BDEFE LTI B0,
3 MMREHET D XX, SEO AR, BT, BROKOSSRFEZ RO Lo Em, Fax IETA
— &~ T, A7 &b 5 HRETE TIZBE LR T UL e 570y,

&R
5527 5k MEDERIL. TORSIZIBNT, HF LIZIEREROEIREB O LT 5,

(& 250
5528 & Y, ERENOERSERED 2 500 1 LLEOHERN 2T IUIBIET 5 2 LR TEh
AN

()
5529 5 MRITHI DR EEIT, 26 FFE3SHOBEIZI>THON LDl LI FRET 5,
2 MBROFEFIT, ZOEKIHET D HODITH, HFFE LIz IESBROFRSE O 4E > T
WL, AIREED & &L, BROWT DL ZAIZED,

(FRIAES)
5530 & HIERBEROHRSBORIMEL, FERDLbDET D,
2 RUESROEIH O OMEITHIE CE RV IERE L OHIRE AL, H O UhismS-37E
WZOWCTERZ S > THRRL, IO ERE R OHERSEZRIAN L L TRIEZRTTHZ Ln
TE 5D,
3 BIEOHEIC L VR LIZIESERONIRSEIT, 2845, 2955 2 TH, 31 550 1 T 2
B RO 52 Z2OEAIZOWTIL, BEBITHE L7 b D & Aied,
4 EEOFEIIZHONT, FRIORERR AT 5 IELB M OMERSEIT, TO#EFHOHEIIINb S
ZERTER,

(i)
5531 5 MROEFITOWTIX, IROFHEAE L LI R Bk L, R L7 iudz b7,
(1)  BEEOSHT
(2) FREROMESEREO OIS (ERERE IERRBTE DS 555 1> T, €
OFEAFET D L, )
(3) e
(4)  EEOREBOBEE R, D%k OfE R
(5) FHHFEEEL NDOBTICEET D HH
2 BFRCIE, BEMKOZOSHICBO GBI T aE4 A 2 NLLEDS 4, R LT
(EANCYAAN

BHE HESLOEES
(R ORERR)
%32 5 HERT, HEEL D > TERT 5,

&
%
S



(FFEEDOMERE
5334 HIERIL, ZOTEKTED D LODIE), IROFIEAFHIT D,
(1) IR~ &FHH
(2) MEORR LT FHOPITICEIT 5 R
(3) DM DR AT L2 EEOBG TIZEE 92 FIH
(B OB
5534 55 BERIL, OB TO—IT4T 556 2T 5,
(1) SROSRELROIZL X,
(2) HFRED 350 1 LI EN B350 B CTH D3 HZ 7o L= ElE b - TREDGERR H -
=
(3) FHIGSFATFS BOREICLY, BEEHOLHEDRNRb T L&,
(FFEEDIPLE)
"% 35 5 HERT, SEPHET D,
DRIE. B 3MEE 2 5RO 3 FOREICL D7ERDBH-T- L XX, £DOHNG 30 HEAAIZEE
%A%#B% LR UE72 2 5720,
3 PERAAHET D L XX, SO AR, S, BRROSERFHAZ L Lo EH, Fax )UIET
A—UZ LT, D &b b5 HATE TITEH LRTIUTR B0,
FHFEDHER)
%36 5 HEESOHRIL, SRS ZUIY5,
(FFEE D)
5537 4 BRI DR L, 35 R SHOBEIC L > Th B UhilH LT-FH E 35,
2 PR OBIL, BFFEREOIBESEE bR L, AIEREO & XX, BEOWRT D L ZAIZL
Do
(B2 DOFRIHMES)
%38 5 HHEOFHMET, VEERD LD LTS,
2 RVEGRNOEEH O OB HE T 2V, & 520> Uil S - FHEIC OV CER
HoTRITDHIENTE D,
3 FIEDHEIC L Fk LB T, 55 39 5945 1 THER 2 Bl Wi, BFEICHB L=
D& RHIxT,
4 BRSO HONT, FllOFERRREZ AT 2L, ZOBHEOREMIMNDD Z LN TER
1/ N\
(FFEOHFS)
5539 & BRSO IOV L, IROFHAFLE LI F oA ERk L7221 hud e H a0,
(1)  HEFRUYGAT
(2) R, HEEEAOHEERY EERREICH-> TR, 2O T 5, )
(3)
(4)  FEFROREEOBEE L USROS
(5) HHGEL NOBEICEET D HHE
2 BHFEEHTIE, BEAOZEOSEIIBWO CRI-I NGB R84 A 2 ALLEDGE 4, fFEI LR T
(EANCYAAN
(FERDRHE)
HA40 55 ZOIENTIEMNE T EEOMIBRFEME X 5 - OEmEERES, LREESR, WEZE
BE, PAERERELREL, TOMULENRHLEL, ARG U-EEESZHFESDO FISRITS
ZENTE D,
2 ZESOREIZE LB FIHT, SO EZR T, SEPINIED 5,

&
e
ol



(W= DRRIE)
FALS ZOBENIFHITEOIRIZ N 5 T2 OB R i T 5 Z L3 TE 5,
2 WIERREOBGEIZBE LB HIHY, MROMIRERE T, ZRBITED D,

56 T OERE, Nt MO
(BREDHERY)
H 4255 ZOENOEHER, IROKFIHET 5 0% b - TR T 5,
(1) MPERSRIEH SN MPE
@ =%
() FTE
4)  MENSATDIUA
()  FHEIHEHA
6)  ZFOfhDILA

(B PEDEEE)
FA3 K ZOENDOEEL, SRMVEFLL, ZOHEL BEOHERER T, SRPINIED D,
(EtoJFAl)

B 4455 ZOENOSFHE, EH 27 & SABT 2 At TITH b &35,
(FEEEHE L O R
5545 55 ZOENOFEHE L O ZIUSE I PECTRIT, REMER L, ook a2/ iul
ASYALAN
(BE T8
%46 55 HIZROBEII)I DD BT, RUESROERIC I W PREOL LW &3, 2RT B
FEROFRARET, TREOGZO B E CRIFSEFEOTRICHE CINASIH T 5 Z LN TE 5,
2 BIEDIVAI I, H7-ISL L= PROIAT Y & A7,
(T DR E KL O )
AT 5 PEBE I TENAOLHICHE THI2D, FEPICTPIREZRITDH 2 ENTE D,
2 PlEEEFEHT 5 & XL, HBEROFRARRTIUTR B0,
(L O PROBIINUIEIE)
W A8 5 THERIBITROT e SN VE U & 213, FRHEOFR AR T, BEEDFEE M
OFEOBMXIIEERZTHZ ENTE D,
(s ROV
F49 5% ZOBENOFEREE, DOGHEE, B iR KO B EOWREICE 2 B8 L,
BRHEERIE TR, 3 » ALINIZ, 2EMER L, BEFOEEZZT, REOAGRESR T/

SYAYAN

2 PR ERERGEZAE U & X3, RFEFEISRVET 0L T 5,
(FHEAFED)

%50 5k ZOIENOEEFEL, BFE4A 1 BIZHE Y EF3 A 31 HITkDD,
(FERg DO HEE)

H51 5 YHRA LS TEDD HLODIFN, EANEDEANZOMFTT- 723850 Z L, UIHEF]
OREER LE D ET5 & &k BREDBRERATIURZ2 720,

1R EROEFE, L OERE
(ERDZEE)

&
e
(ep]



525 TOEANERELEE L LD &95 & X1k, MEICHE LIZIERB R OHIREE D 4 450
3 U EDOZHT X D8R a#E, D o, 5 25 5550 S TAICHIE T D FHAEE T T 584, PiETOR
AEAAS 2T IUR R B0,

(g0
W 535c ZOWENT, WIS D EHIC L0 gk T D,
(1) Ok
2) BB E T HRFEIREFNGEN LR D FEORIDOAHE
(3) RENOFHEEEDORT
@)  abf
(6)  fPEFRBRIGORIE
(6)  PFHETIC X DRELOFEGEORIE L
2 BIEE 1 5OFHICE Y ZOEADMRET 5 & &3, EREROMRESERED 4550 3 LI ED
VG A B AV AN ST AN
3 BB IEE 2 BOFRICK VRS D & &1, FHETOREE i iude e,
FEARMPEDITIE)
B 5455 ZOIENDMEEL (BOFUIPEFRBIEOREIC L DM EPRS, ) LIZ&XITBFETD
WEENL, B 1 LB STIBIT2ED I B, MARICBWGERELIZLDIGEET L0 LT 5,
&0p
H055c ZOEADBAEDILE D LT HEXIT,

ARITBWTIERB KOS BRI 4 430 3 LA
LR AR, DO, PHETORREESRT UL

IRBIRNY,

W8 5 AEOIE

(AEDHE)
56 % TOBADAEIL, ZOBADIREIIBTT 5 & & blo, HHEROY 25 —F v b
BB LT .

HIOE FHR
(FHRORE)

514 ZOEMNI, ZOENOFEEZNIRT 5120, FHREZRET D,
GRERR M ONEED)

H 085  HHSROMIIN ONEE (CB LB 2 IR L, BLEROMBIR AR T, REDHNCED D,
(FBRE ORI

H59 5% FERREIISEOMEZ T CTEEREZHIE L. ZOEAD HEER T 5,

F510 7 e
(HmEL)
560 5 ZDOERORATICOVTRLEZSGMANE, FFESORREZRE T, KRN INETED D,

B+ Il

1 ZOTKIE, ZOHEANDSLO A0S T35,

2 ZODIENDBENLEHIOREIL, 513 5555 1 RO 2 HOBEIZ) )b B3, WRICEITF5FH &3
50

=K INUE/.SS
BlSE  mH OHER

&
e
4



IF] g SR

ik A g fli—
] Al —5k
[7] I IEE
IF] A 3ET
[F] BH OER
I W Hiz
[ g
[ FHERER
[l AR
[ LI ¥
[ HHE 5

[ WA
[ (IS
[ AT

[ R

A RIS
B A &
I A AT

3 ZOENOBSEAYIOREOIHIE, 515 550 1 OHEIZ) D0 B3, BGLD B 25 5FAK 20
6 H30 HETET 5,
4 ZOENDBSEEPIOFHEZHE L O TRIZ, 55 46 SLOBEICH DO BT, BREDED 5
LIAZED LD ET D,
5 ZOIENOBSCEWIOFIEFRET, 549 LOBEIZHDDO BT, BN H 5B 20 423 A 31
HETLT5,
6 ZOENDBASLAPIOSET, F8 FOBEICHI DL T, WITEDDL LD ET D,
(1) BEAAAT 7 ) ao—F00800 ZOENIBATT HE L, REIIAETH D, 72721,
B A AT 0 ) a OB OFEBEANE L Z DR Y TR0,
(2) ZBITROEEZSHND/RITIUIR B0,

1. [ESBEFH 4 6,000 M

2. FESBEFH 4> 3,000 M

3. Hik=EH% 4 50,000 1 (—A®H7=D)

4. HEEE 4 0H

yil

5L
ZOERIL, R 2T 5 A 26 BB 179 5,

&
e
joe]



