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TEROHER L L —HL Tul, RPFETE, HBEFEE
B, BABL L2400, BEHTIZLS D
OGS TR, L L, HEREEROMEORR
PIERAE, Hd s REROEOBEROFHNLHER O
BOICREESASY 2 THE, FROBPBEORE LR
MORERL2 LI DEL UEET 2 LELE2 D,

2) BVEMERR B 2B AR O S E Y

% e '

SERE, FiEde s RGBT L L < gE—&E
MOHEE, SREEEHS T 2720, HREMAETE
OB OEFARC T TREERSHYFPEHICL D
WAPHMED L 2B DLW THERT o

ARt & L7z > & (Pelong) i v v BHIRL,
© LB ERAR R < ST D 28V OREHRO TG
W7 AVADORETY =T CHEF L7 L — v 7 bk
DIErHEE]TRE U ARRRERE (50 ha) DFH#EEHS
HY, ZOREKNTHRELMEERE lem L0
NTDHEYAEOKEER & IESHKE N TY 5,
ARG Z QP THIR L REEHEE (% 1~2.5cm) OF
LI & s AOfEOAkE s (HEER) KL -
TEDEIGREEEI T L IEHNERAZ, £
W& B EMEEEA 40 em A EORBARD HFHAER 6

m R G HRERHEE S S EEL W Eaigho i,
7, oL ERRELE A, FHAROEN
B (0~2m) KB 2 REBROEREIMO &0
2m>) B2 EEFEROEFELI D bERIEL
HER LI, £, BA,SOEH I~Am CBU 245H
Bha~bmDFTREHETL2EHBECBEVHEE 2o
Fro BIAROMERICIL 50 ha OF — & BHHER CRE A
£ T EEHA TORBTERFIBHEE TE oo
LB EEDEFER B AL ORI > TEEEZ[ 5
POEFE I ENTEEERL, —/,0ha D7 -5 %2 H
DT S OO KFEAR (40 em <) OITEHR
FETIOEIDEVIAEDLWTEI 2T e
3, RurFOEROMBE TR AL D 2 THET
WRR, BERCXFHEOREAOET TR a7/ 0
MEEESE L TWwE I Eagh T,

DEDZ Lo ROBIEBS NI Lo v T

_i@iﬁ%muﬁ*@@@%%&ﬁﬂ@%m(ﬁﬁ%.

RFEE) S L T3, 2) TheOKMOIER L
THETORFEBEERCRBEL ST 5.3) £
i, EEEOEMNED (EAD SO EER) BSEAL
TIEAT 3. ZOFBR, FEEERZZ OV XHEE
FEN 1omBE R L TEHRTL, HAOE TR
PBAAEL 5,

3) MEROBRBERFREORHCES 251%
BB RO ERIC & 2 REFEEYNI AL « B -
Tele & OREPHE X 7 2 43, 47T E NATHDE « % - )
A EPOBEELEU THRCHHHSER S, BRI ER
TAHYA7VREOLEBESED TEL, IECERT
HNEOFTRT Y E L2 HEFILEEREE > T
b0 FOY T ) HMEYARSMRC R T IRElEAE v E
WEENTEN, TIT, REMNLDOFHESAEL
SO VL B PRAARER OMEAKAE LB S
NBRMIZ OO TEBWTFH AW THEZED Ty
Bo ITINYT—ARHNY K HDT L — VT RHE
AT PURE AR & XY FRMEEX L D 2 AFTICBWT
HE - FEATTo o, MOMFEHREN, TIHESKE W
EENES DEHESTED ST, IHIBYEIESKE VI
EHAOEERY S D OEENKRE O THAENIZ L S
SFMERADRRFIC Wi ThHBEHZLHND,
EIEIAM & EA R L CREHAIA E 1
e OHERC L ZARERERPPICET DL
Fiond, LoLade—HTREECTATRAT
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207 b0EIEnbFDHELREVEE ISR
He R TEOEA B3I WELHBHLOT
BEOSESERIINSOEREFEL THRLLEN
H5, HETEDFELRERCS T TY Y —ssy 7
REDTHRICEEL, R 1EW DDty 7% F
WL ThOFEBRBFHE L, BEOCEERS 2 AH
r BRI ISR TEBL L TR T E RO 12, FOFBHE
SREOMVEIR).78~2.63 OERCIE D KR 1.3
THot. SEOHRETREUSHTOREBCL - TH
LEMRPEDEALEDOT, SHREOENEMEITT
SRR FH S0 T L HEESTD ST,

4) BHHERROBE MY 2T

COWMETEIRLTwaZ L, BUtktHRE ko T
BRI BHROEMER SEROBEARFE S X 2
licid, BWEHEBRO L >ECEBERESFIALT
FAMOBERHL C EBNEETH D, T OB HIH
LZhs MBS S BEREEFEORKSIB T
bHa, #IT, EOIILBBTERSET T 205K
BIL, BEHEEC N L TERTE 2HREERHT 2,
e OFEE I THsNER C R, WELL
AR EBROMEN L ERCTFT T D L0 LT
Ah3z, 35, JITESKIHRR, Bk
DOERMBE R SCHITETH 5.

5) NOAA-AVHRR(LAC) @7 —% 2R/ #HiE
77 O R AR BRI R U AL A B R B
LT

wEFTEiE, AT E NOAA ## D+ >4 AVHRR (#h

FAMREE 1 Rm) S QR T — F HAOT, BKE7 YT
HWIBOBEESHOHBR R FOEMEFAET L2 %8
BELTwd, FROFEEE, 1986 F R 1990 F0
AVHRR @i & 1ERL & fufo 0t St GRER 66110
fE, AR 0~35 ) OF ¥4 2 TR U RA
DO ITV, S5EME B 2 HERBOELEFE,
o, BEESRDY SHREOZLRIE & D EFHICH
NBTHO AR P AT FEREERAEL, 4 o FHE
IR 2 B\ TIUE & 7z 1986 47, 1992 R o0 % g A
AVHRR Bffuc@f L, LB EER L 2,
(R =|) K-47, k-2, A-7, 31, 41, a-2, 5~10, 13~15,
37, 41, 43, 53, 57, c-26, 28

(7) BE4yEoR TR

(FARIRY) HEEDREWRT — L4

(BARHE)

1) FHMBENEFEEMEOR I RT RIS

A% '

FAAYROR R BEHR AR U L THIRED
HOEWABHTHELUTWS, TLT, KENRELLIE
OEBELRES AR, BEEMBORDI QTR
HEBF I & 2 Fp6k, ®ith, BERUr &0dEOBRIC
HirobhTnd, IOTRTIHHANEECHE FE
EYBORBDS OBBFEHED ET, HRE-Vv—¥ T ¥
BEOBEMATIT> T,

FWFEIE, BB ETUIRRT, BERRERREe Y —,
BRBRISASE - ORATH- T b, vL—y 7HD
HEFFREE L LT~ v —v 7 HMAFREF (Forest
Research Institute Malaysia), =1 —K&2% (University
of Malaya), =L —% 7EIIAY (Universiti Kebang-
saan Malaysia) 2AEFFCEEL TWwab,

WERAEHEIZ Y 750 F—n0dhAH 10 km i
M+ 2Ty (Hulu Gombak), AN 15
km @ '7)‘1/9. > # w » (Hulu Langat), B 70 km @
s (Pasoh) TH 5, THENOHEIL, FAORED
EE, ey A T EBRED, v Trtw s, XY,
TNT Ay b OECEREENRELTW S, FEH
BOBERERMEDBRFEESEVWE S ZOSRELST
{RBIEBHSHITRY DD D, i, HHOAL
e TR BRI AR D, HSMEERIFD
Bt TashaEEICh S, FEREPARED ‘
WEL L Lo THEMSEOR L A EREHNT 2 FE
Thb,

2) FOBEHYOREFOSHME L 2 OREFECHT

LR

W4 B 2 F B A FEI AR OBIR - 1
Rizh o0, BFEBYYHLEHEOEERE THRIL T
L5 &, BAOBEHDHFMOET R L 0 ERESE e
EFEQETHBID, ZNHHEHE % NE L T v 5 ATEE
RS Tw 5, BEBMEOEHEE <, &
VEERYOBEHSREORERIEEL, ERTLT
EERRET L L b, BIEMSHREMET TS A4 =
X b BERSHBHEOETHEECEFECRIZTHE L
T LB B D,

¥, AL LEOBREEN LT Az}, £
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BHMNI BT 2 REMH N, EREN TR LIER
FRBIELNBELRZL, 2OHICFEESERBEME L
THIE U AR, ADSH, WRFR £ ORT 5 5
B EAT AT AT 5, i, MECELL
AR I EEEECRET S ERERTTLREL,
Thex A\OEEL Y eiER T 2FREH#ET 2,

(& |) A-31,33, 34,41, 42 a-5, 37, 39, 40, 42, 51~57

(8) WiRit & AREEIOEERENMICET 2R

(FISRIR ) fHAkEY - WEILTE S — A

(AEWE) AL ERC L oEhEREHEL,

BB I BREANORBE L2 TS 27201CR, Zha
OHBROEBROBRRK - 0%k, I, KUY
REFRTEN T 2 FEOBARE LT, AMES L PE
LS ORBER OB S 5 AANERIC & 25
AL THRA & 0 L b iaitise TR, Wmile sz
EVRBTHD, FMFE TR, 1 ¥ FEROS — VD
OfEuz R, WARHE & U B R e R, 1) B
%« REMRHIR G 81 2B B T ARREE R

BT 2 ETol. COWETR, BEER
(F v 7)), FHEH (3)) CRRELHBEM S
W, DAL T 2EMOBEHRCHEGEEE L UZ
DELBREFEL, HECHY SREFROF S LML
[EEF RO, QTN RO KIER & Flik I
EBL AL F-EHIc L DML, KERD
HWIEAF AR REEORE, QATHE )V =— vy
7k SR OMESE, 1B, THAIRSEE 20X
RGO 21T v, BB LETOmPEE BT 2 F
BOMRE, ORELOAANERE2BELMCT L9,

Va PA-NVTHEEROH T I 48T R BT
AEESHCET 2 HSREEER L2, s UEah
TeEEOER, Ty EEMENCIVIED L HOME
{LHsIBEIR > R 7 4 (GIS) OHEEE1To7, 2) BEL
& NGB O R B 5 2 EIR L, RhEE
b AL HGHIKIC L > THETHY, MR R
T BEELE L b0, L=, S ameht
REFC D0, FOMBMORBEME « 85 - R
DEBALHE I B L TH S b 2I0EN - R+
FEEZTBLLERH L, 2OV TF—<TH, IO
£ b Bb OB - R g E AN - RS
EREREFECTHS i+ 2 2 L 2HAE LTV S,
EONFFEE LTy 7R L, Bz >

F (a7 —n T fyar—n), hE (-3
B, AFTAF », 45X T2, BT 7Y A
o ORI R RY, 7V 7B E QBB ERITS,
FEZ, T4 FE R & LBdEEh i Lz ato
Ty A F«PalPr—niXEe7re LT, Hih
AB L UBRIEETo . [WEL-FHRiIZ D) KE-%
®, 2) K&, 3) K- L, 4 THIFIHE, 5 HEERK
BT 54D THB, i, FEEECT| 36 BN
FF— 5 N—AOHEERTo . WES I EILEBE
PR L 2347 R TH B,

(3 &) 26

(9) B&LHR
(RARIEY) HBRBUEHR Y > 5 —

(AR BaLoei, Bx D5 £ -0 5%
BB T 2 UTRSIE 2 Bh A BT D CRENIRIRE
e, BAOWEToY s FORREBREIICEEL
TERO BN B E + & "BORWTSR,, % o
FROEER A HBRBREHAEORR L W I EEL RS
BIcFHET 5 TUF—F A >« U—F, D3 D%
HEHES 70, BETTCEI>ONE oy 2l
HLTwa,

BERy etk Re 7L ORREE HE U TRISIRRE D
feHOEFREF AN ORI T AL (R E 7L
9%, ER2EE~) KBWTR, BcomEr o=y
b OB EIER U e dt o ERBUE O 2L £ AR T
75 TEERBATTA, b, JORETLCEELSRIT
FEGEE 2 T 5 THAEEE T, O 2 DR
fTH b,

MBRFHEME C AT 2SR B VAT L DEETE
RS THIBRBEBE2OLOOHSEHF AT LDSED
BT 5 ERRHETT R ey A 7 L85, FRIE
By WBWwTl, SEONRRESENEORERER-T
W AHEREEE S L D BRNCHEET A0, i
OIEBOERE &5 21 SH v A 7 A OEREE © EE
sk bEEs b LE S ELTwE,

Bg r BREFRS T A AEAR IV R EHELE TR
BEHMEARR O T 5550 GRERIEWZ, ¥
BRAEE~) CELTE, BREERERCRESEMED 7
Ok R by ZEB LT, W othERIREERE * i
RN EHT L, (EROEEEFHIHEERCREORT 2 %
FBRLiF ek eMfg T2 T
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5s
(& R) K-164, A-81, 84, B-113, 116, a-117, 118, 121,
123, 133, b-150, 151, 153, c-4, 22~24

(10) A/ BERIC L 2EMFEOCERMT =5 >
FFEOBIUICEAT 2T ROHAR

(RRzeiAY) #rAEMFHERZEF — A
(FIEE) 4 VY BRBc L VRT3 e FHlENT
w5 UV-B &M@z FRESLERL LS HEBRERE
FhicoL, SFERCEALEEREZEFIONT
V395, UV-B RO EERLE &S 2 7 01
B TS 0 TRY, UV-B ik 0BG FRIEEY
DY 2T RENEINT A I EVHISATED, I
neEeENcREEEchi- > TE=F ) 78I kI
D UV-BEMOHEEEFMT 5 LB TELEHR
HLD, ARFIEER, UV-Brrlalmory vy
TRESRAFHET S FREREL, BV Y rIRE
HIES A BEBMOEYHELEHT 20D FEE
LTHATE 20 0 eloricy 5 2 L 2 BIE
EE Nz, ZORMNPERTAL0CE, BBSELZDT
7, ESA B ERTE 2FEEEMSIL TR
BHRL, Thbh, PO Y 9 v T jEOHET
HEEDHELERITALESH S,

AFFRICL DRDZ L DS o e, OEFFAPE
WEERICBWT, BRI 2 HRGRES cRiESEL L
TERE L, BHEEEEE L T DNA il & TEE- BRI (R
TRIEDNEBETHE, DO Y ¥ TRER,
Bt PRSI S B v— R ERW S Z R
LD ERITCHETE 5, QRARGEHED UV-B
ERNTHPCBRLUZE 25, ©Y 29 SENE
gL, UV-BERZELT 3 LBETFREST
BL,

INSOER, TOWRTHEILLAEERVSZ
Ik, KEBNAROENMRIC L DER L RO
Y VITREOHENAGETHLIEERLTEY, B
B R AR R RET S T L kD, AR
MO EE R EERICE =y VT A HD YR
FAEEDBTIENETHL LFIONS,

(11) FHMBEAFA L 12~ 7ZITHIT 2 2R R
%, A9 OBEIHOEFNEICET S TR

®

(RFR4EY) R IR R R 7 — A

(FIRERE) KBRS 33 TB{LRFED 2 ¥
VI EORIHER OB, GCM PREF Y
BB Ty N—RA VY2 LT, RO ORI
TOFERYHET A L TREREEERLLTE L, T
T R T OREHERS OER 2B, WMO %
BTN EREH CEML T, L LEDS
B REIAETE R L OHEIER % SiHii3 % 12 0 O R HEdE
BN, AR LEI LTRSS Y, SARTCRTHE
EMMTOR T 2OBBHRTH S, FO—2DHAH,
Belgi - B LA RbLTREDRTIADEENNERD S Z
ETHY, T ENLIR s e — R 2 Bl
ERIRLODH L, ¥R TRHAELEARERP#HfFE
HLTHED, KE=EREBIAOHAFHOBRE» 6k
HTEERBHRTH S, &I TEESHORKENLHE
e L, REBRNSERAERE L 2, LRSS
RHET 2 TETH- 208, BECMT 2EHA5 <
WZkd, Yoy MR EFEENAKIOZOHNRDK
DiAGAids SEIE TORICSE AR T 50 EOMEN
B, Fr—y —BCRRETS kb Uik, BT
SEMEED, CAO KT T HE UBRBEITIC&XEL,
BERLRILKE T T 20628 2 7, MR EN
HAER R ERRETH 508 B 3 EEE CE it ppm b
(B 12 TRHLHFIE 11 H 5 o MEEOFAE < % -
TLAHRYE, BEHL7T— D 0h b,

(12) VB~ b 7EiUMERERIZL S~
FRIMEIC S 2 EEAEFRCMET 5Tl

2

(FRSE4B] H 2| R 7 A IERENTHEE
IR R 7 —

(AFERE) o~ ) 7R bR A 7 > ERERD
B ADERELRE -BINHETHZ L ROSNTHED,
EBRWLE T2 CBEFER T -y BTEL Tuk,
FCTERIFE LD ARIFOMEBENSHE S
t, ¥~V TEBTLRFHES A QBB RECHG
PICENDDH B, IRSGEBENEN AOFEE - B
MERB S UCHEEORBIc LYy KanPEERU L
&, FOFE - WIE A FHET 20k, HERHEEED
REERIBET LB H L, >N 70X WEREH
HizBwl s OEMSMHT — & 2185 DI, M
ZOHEIH & FEEE A TR = — by TH




ROFARFA[RTH D, APROENE, HFERS &
UHEOREOHREFHELLT, GIEV Tty
THRMOBME LRI T2 L, BLUFOHERE
BEMRTAOBE L OBBRERET L 2Th 3,
KEER, v_RVTRBTLER 74—V F v T4
CYVAY, Foy, Yr=Ur) EHEL, 5D
iz B v T EBIR (SPOT/HRV # & U JERS-1/
SAR) ®HE L7, BWEEGREESEL, HEREN
WwEBTHILRBEAY L OF—F EHB LIz A,
HIZEM B L U4 OAKAE L B HR A AR ORI IR
BRGAH 2 I LS mlc e o, S, OB
FROWTFHLI NI S L L 610, EHOEEY >
H—rHAEDEL LIV BERFEOSELEES
FETHS,

(13) 7L7 - XERMIRIZH 1T 2 RREEGOREFM
HAFZA - OERICEBT D8R
(9248 5) HUERBUERT R 2 o —
(HARBE) SR BT 3 AR, 2L (IPCCY #8
1990 4E42 55 1 REFIEE 2, 1992 S HEREE 215k
L7:d%, 0O, SEESORENMYERT B0
A XS4 TN OLEESERSN, Ay y —LE
EHGE - T VERESHOEETMO TR A
74 MBS . ARTRE, ®EE, [PCC 5 2 fEH
e DREF@ELNE L ERF— L 2B, BHLT
KRR A A F 274 »2{FRL IPCCAH# T 22 L &
HWE LTw 3.8, 1) Hi— L SEE s+ ) o,
2) GERSEHE, 3) <7 oREWEHE, 4) BELROEE
SE, 5) BENREREFMe W THERITL L, &
Te A ¥ 7 A R RAREE D FEERTAN 2658 e BB D
RAEMECED 2 L &R IREE bt L
Ui, CAEBEEAHA F54 »OEREMERL, R
F— b A N— X BEES# LT, IPCCHE 2 FE
e S e, 1 F 54 i, IPCC OBEAT O
PEFEPREBRNFOVE 2 — %87, 1994 4 IPCC #E
BLU19D HEOFH 2 KFHEREZ BV ATI L FE
ThHs,
(% | K-134, 137

(14) #hic &1 2BBEBEERROBALICRET
SRR
(BI3REY) REAENESF — A

(R ER) Be b A OKBHLF L LT OB »
T, ¥OEIRFIENHRHD 5 290 E2REHICHIZET
Bl HDEREMEHTE 7 Vv — 4L, TOBEKAZER
EETI RN E LT TH 2,

FOLOOEEOF EREL LT, AAOHEBHCSE
2 BIF O REF S RMRE LTS J il o TR
Uz ic 3 — o v AHEE CHhAERTA S W Z L s,
TEEIRIES ) w&RECL, WHREEE, SORETHE, -
FNF—, KGR EOHFMRAAHKCIDZFA Y, AA
A AR L7 BRRE L 7 — R U, —
EAMIC & 302 R - i< D O
HWLhRLNB L IR E-TELDT, ZHIDL
THHITLUTHAEEZL, BohicF—F Dot - BEH %
Lz CHSZEELSDFEHMEHR L LT DO
Td,

IOEIRTFINELHTLT, FHREMERLEL
fev—r7vay i 1H, Bt 2EFEREL, BhL
AN TCOEREEI RO L £ OMEMCHL TIF
R AT E M T ok, TROBEES ML
BHEBLLTEEnERTWLES,

Plbo ks oA oRFERYEC, SEOWHCs
O BERN RO H S EFE L, TORRE, B
BB Z0EHMICIEL D2, RARCHTREES
MR L, A ¥F— - PEEER, TEVAT
AEWIN—FRERNNEL LHFHP T 7 A5 40
L HUSET IR T £ 2 S o ETRIE BT 5
BEEFE s B LOIREE LT,

(15) 47 1 A 27D & 3 HBFREBESHTHT
A%

(FRZEANY) R LR RS — A

(ARER) Kb TBERE, #5 >, mpba®
BEQVWDYZEEMEN ADOBRERMC L > To75
ANLRBEEHEFHT LI AR -2 ELT, HEAEE
S ) A SR AT T B F D B0 FIRID L < D
DEFFRTH 7w F3hETARaTEEGERIRE
o TR, A5, HEEEER SR E0OR
(RO OFRR & LT, ARBEEAERs 2 LIETo
AEHHE I DWW T DT =72, 25 HKAHORR
FHRR & L OSE = O EH S mic T 57 — 7 2485
nNTwa, FiLERORKOREGR #HIEEE BEw
fow, FMO T — 7, RROFE SRR S L




TEST, TR - I FRL v AAT A,
FRYBICHWKAE - TBY, BBER V-7~
FTOXEIFTOR— »THEREML TV, 275
¥ NRC X WHEOH 1TV ART, 7FF vHE T
BT w27 A A3 7PRCEITT 258 5 pp st
THLDETHFARST oM. 20BNy 77T
F ez 7 —5 OB - BRREREFTH LY, AR

A OFEFENE L (EHoRFL S 5), HRREOE
BEAETZ2BTAETHL ELIHHICE>T, L
pLEHS, ZOSFOMEIERLOWRICKELLH
5LT8H, BEOREHROAM»S ZOSFCKRESR
BN TE22 )k, FLOATTHE BRI RAEL L
baokhs, EREFEFNE ZoMFKcRDEE
bHACELEND,
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2.2.2 HBIHHR
(1) KERBIZHE T 2EEWEORBREIC L 21850
SERERERICAET MR
(RARIAY) {LEPE EERENLTE 7 — 4
(FFRHARS) FRTCE~S EHE (1989~1993 ER)
(FIREBE) BEGEATEERNMIEBRCRIZTEE
FMCAL, BESI R I ZEPRBELTY, s
D LV B A 2 B iR R E P K R RO RE
MR L EELZIFBIEERL, NA4FE=F ) 7N
{LEMERSERO S BEEFHCENTH L L ER
Lieo AG¥WE N T 2 @ZHOEERIC 20T, B
AL THERER), AKAERHBCH U TREBRIOEYR
EAE{Tv, LHERLEMZ (8TH) »"FErslLe %
oML, 2 A 2B TEEREDAE ST, &
HAERES - B0 REMEORRBHEEHS I
Uice BREEHOARERIINEERCH BB R
TR TRd, FEROREEHIFRTITwLAZ L E
BHS L, EEREERLEDAILRYEA, £/21R
B BB L HBE RS, 877 2+ Mofki
- BECH T ABEROBNEE L REE N LU LEEERS,
INHOHARE (FTHARE) LA UTCORE, B
Y~fin 7 v 7 CROHEERER AR,
b2k T HEEES BT L, MRARRCT S
LEZMEOEBREROFELBEMIZIZELnE -
7o .
(3 R) A-30, B-37, 98~102, H-2, b-102, 103, 136
~142

(2) FASHMSERIC 511 2K REBREMORIARUEF

2T IR

(FAFEIEY) MRS — 4
(FRZEHARE) EhE 3~6 & (1991~1994 4£1)
(RFCRE) PSR I 8 1) 5 AEER & ARERER
DR - i Mg R e 2L, B LONBERE
DEREFM5 2 kB0 U CBIEREHREL N ERN
EERE T2,

HEABOKRERL:2H~2 LT, NEEEOTTHE
BE UTHELEFEDCHE T 2458 (COD, 7nu 7 4
Voa, EERRESVHELOMREHES T 508, S
KEFSHY ST 27 P v OEBC OB TR LTz, &
MRTREAGILES e 4 FA2HRY, EPRER, £
HxRA kB 5 EF £ THAL, RAPoaims

EHE LI, BAkdboroT . 4 FREAEERE Y ov
M THTHEL, BT 7 P ERCBEOD
a7 /A FEPOUERTOMITFERSHEEL . %
fo, —HROBRBHC D SREC LMY 77027 b O
EERIToRER, YHEECHRERE - B Shofy

Y A ¥R, Skeletonema cosiatum, Tharassiosiva cf. binata,

Nitzsching pugens, N. ¢f Multistriata BeTH 7. 72,
B A REEERIPFL LD, 2umUTOM
INeHEMI S 2 b (APP) s F O T RESAET
D EYRERIC DV TEBNTIEE TV, EEEEER
»EH (HDF) #feEasglih~>ER (HNF) Off
BALLTEELRHERLLTHS I LR N,
(& F® K-120, B-75, 91, b-85~88, 110~113, 121

(3) BRERENIOHDNAFT I/ 0o~DFERE*
ORBEFZET MBI 2HR

(BRAUIRY) FHaEwsrlmas — A

(RTZEHAR) Ak 3~7 £E (1991~-1995 4E %)
(FARRE] HEZz DNA B e TERBEODRL
BECHERREMEERTA I L, i doBEhT
OBEHMUBRE~OEELHHT 5L, H2widlh
SOFEEHFETL L 2ENCIFREED TV D, &
EECHONLERRUTOL B THD, (1) #YD
BOEA bLATREcE T 5 L Bbha vy F4 vy
¥75~%¥ (GR) McDNA:RvuA XF+AF L0 EE
L, OB PEELR, 0, BN SEBE L7 GRO
cDNA DS b E LTz, (2) HYOREA b v AT
ST 2 rBb3TAINE vEL L £ 5 —F
(APX) O cDNA 2RI F -2 2R WTH /D THBA
L, 22 APX 5% b ol 2 i 2 fERL U /e
(3) RBLAYEEFREL T Rii~——) B~x7
# —pSUP 104 KHBAAA A 77 A & F pSR 134
PERVINVABERIVELOMEMCHA L, Boh
&Sz kB L U2 OBFEOMARMEE, »wiho
BB TOHMZ RO FSFH TR LD I EHRHD
Sz, & ST ROMBRZ ECE YT b RESHE
FEETFHRBL, SERAENERENTHE L EHE
BL7ze (@) REMLEMHFMRZBETEMLT, K
FeA 70X LB MR EEY OSBRI R
THEEEOEE LR, Mt 2K (P putida
PpY 101/pSR134) RUSEHII 2 & (P. putida PpY101)
WLy 103~10" CFU/mi QBB s T L, 8 —H
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25 COERRC 20 EIEE L 7z, £ OFER, OEA TR
HMEEFLHE (15858 OFMEEEIR (10:84)
D HARMENEVY, BELCHEEELMTOLAR
T & DHEETRE (12:848) TOZhREILT
{52k, Db oERE, MBLIOWIBTOLE
MU ELE5BER) 2 AEETT L4, BELO
RfLETOERELBEET LRI E, @b o HIE
OER I, (LEREER OB S LB 5 L, BWELT
BT TOARME (8 27243 1084 2&FL (G
B EBED LN,

(B &) G-35

AR 13) HEAICEITZESROER - AHER
BT B3

(GEXE) RRiRiE

(B8 F) ¥Rk 5~~7 B (1993~1995 /%)

(A B) TELoBESEAEDELCEELRIZTIE
&, REIDLZOEENEHETH L, LEPTOELE
OEELEHEL»ICT 20, BREOIET ST
FMLBESBEORELEM L2, 7 ulb, SHESEME
BTLREROFBEOLOREEAERHELE D
foo SwAb, K EvL, B, WIREMERCAE
MO S OB s, BROSEE & bR

&L, 438 1/5~1/10 £ TP L e vy

LATHHE S NATHEEOSEY, VTROERTSH 48
MITH# 1/2~1/10 @b Lie, —75, LhrstiEttoR
SRR EIMML .

BRZCEREE  14) MK - AKRORBRBFIHZEOFEIC
B89 2 RF3E :

(B4E) AT

(H8 B ERR5~T74E (1993~1995 %)

(A &) K&HD Be & "PhIBERHIE L2, AR
v TR R R 12 £ %0.2~0.8mBg /m® £ 1~6
mBq /m® OEETH o)z, PPh BEOFHIAEL I "Be
WEOTHA LI L, #5 L KB BRI £ 7T
WA, T, FEHEM RS LTE CHIE L KRR O A
VIBEORHELE ML T, Z07e, FHEU
WEOA Y 1, TelEEsERE T3 Be DEHE
L Q¥R S, REEREOA YV v OREBEnEH
Zohd, —/, *°PbEEREASYTO *Rn O—aT
8, REHF % biciig L CEBRBRE T 'Ph &4, 2

— 52 —




NEFPKBOERBO TV —2 2#->7T, Be £t
WXTHBEWBRTLTL 2 HE LT, 191 EOLEEN
1992 5 5 iz, *°Pb & & *°Pb/"Be KURfeH, o —i%
Winssiflan, 2374 VY, EFUEk
D 1991 £ 6 HOMKICHFET 5 2Ph 74— T 7
FO—E X ATREESE R B,

(B R) G-26, g-26~28

FRRARE  15) HIBHE X7 L (GIS) AV LS
iFEDIRE
(B8] AE)IIHE - LR
(M BB Y R 7 L)
(8 ) Bk 2~6 4RHE (19901994 ££FF)
(A T WEEesskis, MEFRORLE & UF
FDlbi, N—=VFrarvPa—Fhk~—2 kLA
B w2 7 L% —TRBFE L 7z, BEFOMER
Lic2BEET -2 #FIALC, Ad4EOEEY 47
ERRENTHHET I TV RER L2 FHEE LTI,
Yy FEFAET S —FTLDOEEERA T,
MEHEEREFIE LT LR HEE* ER(LT 5 Fik
ERRF L, REBEE~NZ M F—3 £ Eui L
FREDERLFERI DV TRE ST -1,

HRFE 16) BELISHADI T OERBIERIC
BT W%

(EXE] FREFAREE - KN 58

(MR R} SERLTCEE~D 4R (19891993 4RfF)

(R B) #HFAMPSERGCED S 2 RO BT T

i, HmTREBIAEHLEITR, EfvbizoT

HIT 2 5, 20T, WEETHFo TS Ty

CELLHAMOEBERHER L BE L ERRROBREEE

HL, R THEOFELT-> 7,

UIFEREE 17) A TEHN R 7 40K 850126
T HHR

(EHE) FRTFEDHE - Ak o

(8 R) PR 3~5 1 (1991~1993 %)

(A &) EEEEHITIT> Ty 28RS 2 AW T
BRENLBN T, Ty OER Y, ZORE
T &AL, EEONENE, BEHEEESORT
BiTrotz, &, BEOYATFARZEBCRLET TS
& swasiclififbadi, FOBNSELHES -

WHCHEL, BEETo0n,
(& +®) g3

MARRE 18) BhAtEaBRAOTROFEMFE

(18] ARF 34 - FREFADHE

(8 FE) 8k 4~8 4K (1992~1996 4E5)

(A B) BT OTRESELELTED,
TAROBENE CDENEOEH X SN 2  KFEE R,
HEE OEREBREICEETAZ itk » TEhE O
REEFRLPEREER UL, BROBEMERL KDL 2
HEELTHE, BEY—ME@BATLHEPEIELEA
TAHEDRH -8, ThERBEEMEOEKICHD &
A O L2 A T Y — T A L LN TEL L5
fro THWEHLT, XAETHREFESL YO TRA
T L BRIHAEE TS 5 2 & KRR DR
HbH, ATHIIERELASERD HENE 2R TR AE
DOFLUEEHEI LA L5, HNEBREDrASHEI
Lo THMEBESREL L L, 2A-BEENEOREMNE
VT HHER EFFORWERHSE S i,

WMRRE 19 B AOREE(LICHE I KE - £98F
BHCRAT AR
(1BY4E) fE#E— - tHEFL - HEERCR -
AT FHE— - BRERE -
FREE—RL*? « RS « FEERY -
BRFER
(! LR, WERBREE L — 7,
* HIIRIERIE S 7 — )
BB R PRt 48 5 (1992~1996 )
(3 ) FURI - BEFT)H 5 & DBAKESE - BEERIA,
TEAKRCAERASZONAEE, & WiiET4AE
BEOERTOBRET/ U, By @) #idok
BLAYHEREQ L 2w kT 200882 #E L Tw
o TAHDE IS E - T WIKE T ORI 10 HE T,
BHlEOEEMNLAELERL, —KEE, FEE -
A A, MBEESETE KEE (&), A1V
v, 8%, 72 =7, BiHEE, e, COD, TOC @
BESAEL, M fy-amrs oo b, BAEH
), BUR DR E L R A F e A ¥ YOHE T 7y
ZALHAEL 2983 EOHFIBFOHSE {, K,
AEAEORE QBRI LY, 74 a0REE ik
hofe, MICABEOHEERERL, 7v=FN, +57



FNZRMA T, BERED~ 4 OREIHAEZ -
720 1990~1992 SEDFE T — 5 &, ¥ 17 EMORFL
757 L bR Lk HEARE AR, %L1,
(B ) K108 G-17, 23

HIREEE  20) #ME0 TS takiRE

(E2E) FREFAlNE - KA 3

(B ) FEE 2~12 £ (1990~2000 1)

(A ) 2L g T oM S L Tk
DOFEELXHUBE T 2HHRTHE-Y VI E2T5RETDH 5,
IORBERBECTO 00, REFRR-V 7@l %E
L TE ST, BEOREEROEREIT >,

(B %) G-29

AEEE 21) WEYots 7 L ERBEOREAICET
SHR
(E4E) FRAT
(4 ) Rk S R (1993 D)
N B IhITOWMREORSE vv v L EHE
Rhodococcus evvthropolis CS8 12 L 5 ¥ 7 ADER
MEHIAGH AR L - THE SRS T 2
ot FITHREEZH VLA EB LY LD
By AL oW, #FOEBOMEE, Lotich
YA L 5 TRy AOMDAAEIHES L VERK
CRE=ENE LTHRET>7, TORR, 2V 74
Wk By AR AAKHERETHETH DL LA
SkD, LAk H Uy ARE—OERTHEER
CEDRAERATH A L EMTE i, 3o {bFEER
# (NTG) % B TZERFPIE L LEE D W TERKE
DEEEITV, TEBEHCS1, HCS2 8% G L 12,
HCS 1, HCS2 (ABEBED Y v 7 4 (0.17nM) K Uf
S (1 mM) OF DV ANEET LI TTCRELL
28, CS e 8 ERU 10 EOBERRER LI,
(B &) g36

HARBE 22) BHE7 I HDEAORERBICRITES

($EE) SHEH
(#3 FO) “Fak 5 4EE (1993 )

(A B ErwBsERErSEHRECBT, &
RREACEUERMCEDADREEEEI YT 07 5
FEWINS v PEERL T S, 77 A1
WSEHER I VWS D, By HOKOELIDSEL
t= Microcystis flos-aquae (ZEFIR BT, £ Mo
FHLEY A TOVT 7 4 7 R LEEERR T 2
ZEAEER S R,

WE7 & PEORENEC S 2 2B ET A
Hiz, B WA S U 7 v AEE (B4 153 H)
EEM N L, M. flos-aquae OERAEEEE S
fTol, $FIRTRUSBHHRTOLESL &5 DRFIIBY
TH, M. flos-aquae BERHIZZE L <2 iz, 0~
RIS - Bk O 7 L KREE )L,
DRI 7 v REBEONEZIRE L E » HTERETH
B b b AL R RE L,

Wiz 23) HEFTHERBEOBERBCRT 5

®

(AXE) R

(#A D) ¥Rk 54 (1993 FED)

(A B BEcERsheBERhOESBOBY, ¥
Bhlc Do TR L, HiEr s DESBOERIZ pH @
B A2, e pH 5.5 BUT, #id 4 AT THEHE S
KX I 72, EIBERE U7 8T & DR RS
Bon, TEOBA A TRERSOWEDRBE /NS
o o EIRHEAE 10 SR L /- LT H R O#ERL -
Ben, HABSIRERL - HBETHESB I IHIC
W EE S0 D LT A, SELEERR
# 7 ARERT Y, EHOBEHEZEpH L& RV
Mnasniz, ¥, ETTORSBROBERE, ¥
BREHS T 5700, HRPHALALKRET A
xw§%T@$ﬁE®£Eﬁﬁ%&%Wwﬁ&ta




2.3.8 SHHEBEL

MSEREE 1) fEic & 3 KRRREHOF ZOERICE
T BHR—FAC EOBR— '

(B3] REksEsE - gRiBEHEE

(B3 FE) Ak 4~5 FE (1992~-1993 7))

(A B ARBERoWEmEELEEL, 3, YK

e KEBEATFMT 200, 7407 —Fx7—

F ¥ voi— (FAC) %BAF -RRL, *OEMMELHRN

L7

(1) FACHTORYSSEAHEErHARL, 21
ATEE AR LY. FAC WER #/MZ 7. FAC NOHEY
THAEEE Y, EN-HBATERLLCEYTH T2,

(2) "NYHS A ay, THHA, KFFTE2ANL
FAC# BIEGIHERN T4 ¥/ H, 0.07ppm & Y
(05) KWEBELN, bRE &L, LR TIErHE
LRE, EMEENESRED snl, £, HARETH
TIOEEFEIEFCRLY, FEEREE LTEST
otz '

(3) FACH:OEF A KB £ 5~8 HitfTo7
0.07 ppm 4 B0 O, ¥RANKER T, ATHIREE - 5 M o8
Rbehi,

BEED, RPFETHEBELLZ FACKEIZ L 5FH L~
N ORFERBEFIEO/RMENT S iz,
(& R) H-27,28

AR 2) BEFERE L TORSHANOREE
RS mICRIT 2 RER

(B ¥ 5 - GREET - FIBASE - LA

(B8 RE) “FHE 2~5 FE8H (1990~1993 £F)

N B BHMEEEO Carteric DR B &
(NIES) iRfFanTwas 4k BarEmani- B
BEO2BRUT ¥4 AKE (UTEX) OBEI VT v —
TV v ORI S B, AR 1 RO EREA Y <V
DEE#2FERY & EHBEOTTHEME 2 b Hv o ek
Bt e ECER Lz, 20/BE, FrLuEr~ur
OFEEELRWETIENTE, Zhs O 4 i
BFAVE N7, NIES T C. inversa L FES LTI 4 8k
PR LKL, RFHEKEE» SHES
THED, #8bENRHL WAL FREOES (X
YEORTOMBERORL EREOMiEzs oI T
D2 & Tic ik s LB ERA 25, BRBioi#
REERE LTwv 3 UTEX 233 & OREMER L b,

A&mD 2 % C eugametos ¥ RFE S 12, £z, UTEX
1032-“C. olivieri” ZB/E I ATH 2 Z L H3HEE L 7es
FEEL VU LORE D58 - 70— SR LY
BB O Chiorogonium DR ¥ B &R & B
BEATCHMCBRE L. FEOEMME I mEESS
< =B, NSHEE SRR i W MR T 2 A& Cogerloffii
LT A, FEREOEEEELZOTHELEL S
hd, BEAMERES Y v 25D, HoMiftsogt
WL AR LEEEERE 2RO EFECE, B
Blto 2 @lTHEEMRE* LT, ARVEOFEET L
A, BESTZHOMBEES» S S, TEEAT
KHET L, BETRIEBCBAFEOER 2 VEHD
RIFMBISESTOBLIORHES LS, SED L,
BB oM s e W THOMBEOMTES T 2T
EHE (RFH ) BREBEHTRSETITREALSEH
ExnwbotEbh s,
(R =) H-36~39, 46, 47~50, h-26~30, 37~-39

WEFE 3) BESSUEBCETZTI20ETL
=717 2 ERHIEAR

(1AZE]) SRET - T (5 - FHAR

(R R WK 5~8 A (1993~1996 )

(R &) £, VIEEINET 2 FREN (KRERE

R T, RYERB I UNCEROEENMGOREHE

EEHAS, BEHELFONCERTOTROB L X

FE10m EOBEFETE <, 2000~8000 fMfd/m! 71

Lz, FffifG@E 78, 98, 11 Bicdrot, _VE

MOHREFMAE A BRI EREHE ST, £/F 1000

HE/mi A THo7, L L 8 ADAHEET 6000 #

R/mi e Y R BROSM AT - RPN R

I Twiz,

MRFE 4) LIBRFEOSRICOVLWTORRZNNE
FEICET MR

(Fa5%E) okwpth - @ (2

(#1 RE) ¥k 5~8 4 (1993~-1996 4£5)

(A B TEOCHES S 2GR T H 5 myiidEo

FRLERERAO—2THI eV — AR DT LEH

B L, LBhoEEY T RREELRHTT 2R E

Aige LT3, BN 3 OB RGNS & HE

L2 Ea0tE8r2nwidFon: s 7—-LiGks

HEBEESBEL L LOBERERS L, TORE, BRE




FERMH B TR IEPORESE L F VY A
7 —FIEEOMICIEOMEBBEENTES sz s, 13
 HOESBERLLF VLT - EEEOBIC A DN
BIRIRASERD &, & F S 7 BRI (2 i) 12 85
W, TEPOESESREIF VYL T -EERD
Ml B MR R0 & i e v o o LI DES R,
FEEOETERE R BT EETOERD Y
Bz L hHESRLIBFLARELTHS,

(® =) H-44

WRRE  5) MKEDRECE T 2EME s EWEE
EffR

(FA%43E) HHEECK

(B M) FRg5~8 FE (1993~1996 )

(R B) SAEMBEDOTT, EERBOBAES

FOXOREREMNRHERL-L T EHHIIT 2

o, RAREABMEShTWE2X ) ZEL 22

AR OB ORE AT,

BEREBEOECBRIBBICAEETELEET S Pro-
cladius culiciformis SIRMBE~NTVSEIZ, WDz
05D 34 E TORRMEED 2 HHHEZ TTH >,
> TwnaAY hHOEEE, Procladivs 4 %5
SAROBE 77~230 pm, 3 HEHROFE I 75~140 gm
THolz,

Macropelopia B IHFA) | DFEFER TR T 5, o ¥
THEIBD 7 Fuxy EREEROFI» BN 4
Ao 44 B DL THEENEY &, FIE 350
am ETOLAY HE, KERR, I R¥=kEEHA
LT wtz, Procladius 3022 ) AR EHEE» 5D
FAFEL Twhowwt L, Macropelopia T3 HH» 6 &
Dy, FE»SHAEL TWaFREN T,

9 A i ohERALE OHEBE X UG O
HTEEBY ORI AT 745, LI RLOE S Pro-
cladius HIEE L Tz,

( #*) H-4,56,h13

WsEE 6) REEEEYELTOFRINOERERE %
| OEQICET AHR

(AME) 5T #&

(H F9) Rk 4~7 FFE (19921995 )

(A B ERpHLECE2RE TEDBLHERY

AEEFCHE LIRSS RETEE I ODLTHERA

fro MFERICILESRT Lz, THHALLT27 ) —
FZHED (A), HOFEERES (B) BLUBRTEEX
B(C)DRZ 2 LETTONI- AR T 300 m ©
Mg 2 WHIEB O 2 BRI EEEYHEE
WoRER, AB (4), B (5), C19 (18) HMMI4ER
LTED, #OLMOoEAROWER (D) Tl 26 (23) &
EABEFR AN ETNRLAY 4 2k B, 28,
Dot A2, B4, CUBTH» T, K
LB, eRD C T, AANIARC DS
¥, MTick2 S 2EPHEOIHZBEITD
R, PRSIV ) — FTEDENEDTHRD
A, BTRzA0 5o TR ELIERL
TwuRkirol, FYWOEER T 2HARECEHRL -0
TEOCTEOHE - Fifie, MEBEZERERMT 2E
SEVHOTARETEY EELOND,

WERRE 7)) BER P LAHSBITEREEHEICRIZT
ROEICRAY S EBIR

(18] FFEE—

(B M) T 5~8FF (1993~1996 FRE)

(A B SHACB R THBEIAHI THLT
FFOEFRAE 2 OBRERRA, TYYHELES

m BN O 2 WCEBFTTANER () o BEERE

ol TR THENT L, HECE 7 1Rt

EROKCEEEED R WBFFL /S <, FHERC
ZEOBHEHVED Sk,
BBoasFyentBRM 29 HEL
1993 FEOBERIT 19~446 gm? (F# 241 gm™?) LHEE
Ehe,

RERE 8) HMARICERT 2 EEHDOEEFAR
HIZET A HE

(GRYE) EOFECT - ASRERCS

(A RB) T 4~6 [ (1992~1994 )

(A B) HEEOKREE IMEB I UHE 1R sy
TE4£EHY - 2 Y (IEBYVORELT >/, MEORE
TRIEFRS» SRR ST TRAFT2AYHP4 b 3
AN, THETIRI 2L, SHELLEENS
{aRVARIFEEAERES NS, g, 7<H
(R bbb & FHRCHRE L i o etk
wHehl, T4bb, BAEBIGILEELBIIRERES
B _EHE e 6 WA I RN BEEBYHEN R O D

— 56 —




THRE~OAESEEL TED, ZABHKEB~OWH
KOBADBEARBMLTLAbDEHL oI T,
BEFOHAE CERd EHRMOME (LS 25%E8
&) e THOME (Thlk TR 7YY
O—Fr 1V 7L VBIORBE S o, TEDS,
BER TR L VWEE I —8, Sk~ OB
Banit,

AR 9) WEHOF L LELERSENIEEE T
& 00— ORBBBORER

GEMGE) Mh - ARUI - HEOET

(H1 R B 5~9 E8 (1993~1997 &5)

(R B) COWFREREA + v ACHBICIGE T 518

LT et B5d 2 8ETOHE, £OREERICD

WTRET2 L RBENET 5, SEBGLSNIELE

BRERD2ETH S,

(1) WEAANOFERBERERERD ]E (/2
g LARZABERTHEY 25T 2) 27L&,
TNEFA BITREZOEN, 5297 K, mRNA &t
BNt s AHEEL. O, 13EORTF PR
e 22 & 2 RNBRERETREL . ZORIE
OF R EEELNRDF 70 b-like R7F FHEF
EL,

(2) o REARGRER LR 2REfH s h
v HrH s —YOBRETFERBT DO L —
TOERE % T, oA AF TP RABEM S8
WL, oy 7 —FHABICL 0, 2EEOTF FIE %
L, 7/ BMESRRELIRERDA Y TR
AF R REE L, RIRCABEDY /A7 4 770 —
WL, '

(& &) H-11, 26, 30~33, h-13, 14, 20~25

FZeERfE 10) RIBTHES & UBRERELICAERWEYO
RIERCHEICRT 2R
(3E4E) KEGRR - HORECE - AHEUERRY - kst .
FERFIR

(B8 R3) ¥Rk 2~6 78 (1990~1994 &)

(A B ARRO—DOFETH 2MAO T HEE
PHRIBWEBAEOBIE LB T 2 HWT, HERDF
HARENGEE LT, Y-y  BBERWIMN LD
AT E— 2y 70t 20lE
70Tz, £ ORER, Y, SBERENTEL TV

28K, fEORETEARE O 2T, [LK
JERRHE, AR HMRT 2 o ASHERGE L ¥ 22 T
55 Lbigirots, O, 300~500 gmol photons
m % BEONEF T TER 2T, i k2 &fLH
BEAOEECHEHFROBE~OFELHT L Z 0T
El, Ffe, N ATy - DEL OBARDEBEEZE
T, Y—= 77 74 XBEOFHBEEOMET,
300~500m LU FOEE T AT BLEH L 2 LY
Sin-siz,

(R =) H-17, 24, h-11

BREE 1) BEEAMENBIBORBESHRULEYIC
MY 3H% ‘
(BLK) HHEECE - 2H - EEFRT - BREE— -
ks« EEERE
(B8 R9) PRk 2~5 fEJE (1990~-1993 45)
(A &) (1) 8% 6FR (1988~1993 &) AT
BWRE, BESE, HEQBERERLTH, 6.3°C, 29.4C
RUS17.7°CTH - T2 FHEEA B IR 150 A ¢ e kEE
AE R 2000 mm WEL, 1990F8H WHC1HT
238 mm DOFEFE A0 L 72 5 1440 m i fziE+ 2 BE
ey, BRI AT LR L BRSO —>TH S Z
L, RUIEMERFOEESAELWRRTHL I b4
Sipotz, CO; EBEOTEMEHMIIH S pom TH
Teo #ORAEHZ, KM HBEOEEI 2L, &

FLTWAORM LT, S B ETL, &M

W ERL, TOBREZEIL 00ppm KEEL TVl

(2) BAGRESHFRRBIMROBMHDOHAT 21T
W, BEBBIMEBEOHEFE: 6H 1B BEORE
BEARHE L. KR 3B CHRILEE L T4
AAVFYy bEBEI N,

(3) SO » 7 < ViR ERELERORE T
DA - T, 11 BicESRE o SEHEHE# A,
13RI\ RBFEEE L, EERTEREEcERT
Bl d, HAFERFVYFETHED ORI,

(4) SR OB - L EELEMM e S T <
VOANTHT, 982l BOX - R LEBYNRESH
Trotaxa B EEILERKTE L, A 77 IYRTH R,
YT ETHI S R TRS =, PELY, 2
A Hie EOMREBSE o T, TR LB
e, EEEO 0% ErERE A E SN HD,
M HH v H, 2R Y ABHBNI,
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(5) BEAMUIRE WIS 4 OBRE, fz+h, &
Fz OB LT 2PN ERE L, Mol
ST AEARDY S VO EIDEEALYEVADOEHO
WEOE A SN, MOLEMTREMNOWHE TR
MThot, MOWNTa-FI—r2REL, £BEL
e REEY OREBEO LT~ EEOFEH
W77z, Az, I/ R0, A58
HLFET, BABTELT ATV I Y uE L OFREMEE
BOB Lo sBE5E 2% BETH T2, VAORE
WEAHERRH BN EEERBLEALRL, ¥
MEBEWEE LTINS HERREOREEFAL Ty
o LRSI,

(6) #HUF - BARER TSV L/ 7YY
7 ZidBlicsihlL, 25RO0EHCIET 2 24H1]
IEHEOEEBREF O I LB » IR ok, EBHICI
HEFEENCERETELL, RETAERTLIS
DB IS C L HEHHEN L BFOFEE THR
Lt WX 7=NDY P EY 5D 2S5 EOSROML
EREYRECHEROBATED O, ZOMT Y
&R, B, UVy—, 220 R YBHEES R,
(® ®) H-3,8

WIS 12) BRCHFEEALELTIHEMREEOAH
EEBROME

(B3] TGAE

(HA M) “FEYS R (1993 £8)

(R B/ BENEE/ HcBL TREORRCDH 5

Nitellopsis oblusa (R V) x) LIOWMPZTCEFTL

T b ) ARBEEERE Chara  globularis  var.  ha-

konensis (NI F3 ¥ v 7 BYOET ESHOBMEE %
Totr. ¥OFEER, B/ MBI C braunii (¥ v
Uy E) e ) OB TERL Twv 5 E
L, ficiERBEBTAEDC globularis  var.
globularis (A ¥ ¥+ V7 %) & Nitella flexilis (& A7
SR a%) MEEIRR, IRV T 2EERYVY
BRERTEL P, HERRBIZH YY) E0MD
EEHY k& T B ILFR LR & W2 D VTR B
HEEORE TRy Y VEBRRERToaho T, &
fz, A -DOOEMTH LERHICDWTIE 1978 E 11
Ao A®ErEa B oY ¥ 2 (Bf) sIREs
Bk - BAOAKERESCHEBLZLERTWwS,

LizdoT, BAQESRBRET Tk Y VEENIT A

Y VTR L T ATTREESE L D LB S i
ol

Bz L L B b 2 FRBED K v v U i3
MR TERLRHO Tw D, O EBy» Tlkes
HIEERE T~ & R o & Pl S EEE DNA %
Yy 2 HANAFERPBE L. ZORE, DAPI
2 ug/mi % S-buffer WL LI BEHRE VI LT LT
b R 1% & % % & 3 S-buffer ic 8 L #-E8#8 R U5 %
) EDHBOA S THABRROZSFEECES
L, 5 aEERCEEL, #LORLETT VA7 %
PERE L, %ETBOtEMSIO UV B TR T 5 L&Y
RSB SN AZEIHEL, Ky D EBETHOT,
MR & TR AR (DNA) OFBESIE S i i o )z,
Thbt, HlERRECRE (BEET S E—RK—1
RThHo, BT 20> T, R kb, EREEER
HIREHRORRE, F7I4 F7 A7 KH-> CTEEN
AT BT B8, KT 5 L gE K Y5
BME” kA,

WREE 13) 2R ) WEOARISEICET (SkiEn
e8]
(484 EPkE-F
(BA RE) PS5 EE (1993 £5&)
(A B (1) SEBRTIA 7y 7k 58
BT, 28O ) A Es N, FEEOBRYR
AR ARCRE I TW S -2 iEid—RL,
Cladotanytarsus, A 2 XV #, ¥YAZX2A) A%
A, BEOBHRCLEASERY Y2 A ) HED
EENIEE o b B A A 2R ) A2 TR,
by FREBEMCARESERESNLTSY, 208,
WEMIOESEED EEBBHE N THE I Eh b,
£ RAREOE LD ERRSHI L bDEHELSR
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EEBATHE, JO, LEALEEOELO T
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BEER, V7YV SRR TSLS, B
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BELEREL -V o v b Rfllagbhe T, EREOR
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THRL 2, E7, BRSO BEAEO PR ETI 2
B, IhFE TIHEERLICEL TREsh 5By
VARG - HTL, He - BFESMs & CEARER
HFEOTHELERESNL, 77 V4 EBHPEALT
BT 5L &b, SBREBSHEM 5L BE
KTy v VD7 7 9 A JEEETT - 72,
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(6) BLEMHARMARTIENT-HOACHERIEE~N—
R AT LOWRIZET 2HR
EERAN— A 2 OBEENH BT 2 e —whskEH
T =7k BB R ADHEE LR OMRE—
($8448) K-HEEREL  FREBTH - HIER
(HB M) ERE3~54FA (1991~1993 5F)
(N &) HEHREOREICEIERERORENEE T
H5, KT IKBEFERT 7 A VEOH_ BT F R
HF—rEbrw, BREZTORAD, B VT 2 h3—
T2 EEOBINFEER~ - A DS L F e T L a
WEFAEEMNE TS, REERBEE BT LR
H 7 DISE R U ERIEOBRT - LS 2 7 4 £ NOAA
HREMEY A F LRV AMeDAS RUBRF -5 F LV >~
7 KO MERE L RBHE AT LEREEL, AT
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(7) w170 Y 7F—9FRFCLZ)E—-E
i T BE{LO e OERIHER
QU e by ST —y OESHAFER O
BHEY U L AYHEOGREAEFEORRE—K
SYEEOERKENETEORRE—A Vv EEEOEH
DIz DEF L 47— 5 OBRSFI HER OB —
(EME) HRBEFES V-7 THEL - &R B -
REFREAD « frRIERE
K% B R E R ZEREX

(RB- R) A% 4~6 £ (1992~1994 SEFF)

(M &) ADEOS##i 0 K& ¥ 4 (ILAS, RIS,
IMG, TOMS, POLDER) »aoh st Ve, =70
VIVEO RSB S T — § 2 TEEH v THIEREEE
KLAEEHE, BtV rBOLERFEESNCHA
THDLELEBENOMRE L HN L+ 5, ADEOS
ERog@Ee o7 —y RUBET Y (RR7-4,
HFr— R — 7 ) OESFH AR T 520,
ERF—IERET AT AAGHE, F—¥ -2k
O¥Ed, BIET — 5 OfRE - #80HROERS 0L Y
v ERSR Y AT ADOBREET S 12 0w B3 B
BTV, 70 A TDT AN a5 0 8BR L.
B &) A-25 a-30

QBIF AR O BIEAENC T 4 EIEHEIRTR

B L AT OEER RO - REHESHOR
BB MY A

(GEXE) HSBE S AT LR | RFE « BRI -

(L 5
HERBEE S v —7 L HIg RE

(B8 FE) SERE 4~6 B (1992~1994 fE1E)

(W B ATHEE-ERS, J-ERSk##HiashTwns
=4 7 oe Yy (SAR) RUESMEEXY vy
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%, FCHEEEEORN: 20 R TET 3 200F
HEORSERTHYIZEEXENEL, BRTORRERL,
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2 F4 FrE, Nwary, aviy, T7FaFx)
B () KEBEVLTT 4 - FEELTL, Zhoo
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5 5 FhemEs L7,

(& ]| c 25, 28, 31~33

(8) BRETF £ IRHORRERUTEDMADT:

HOEEFEMFRR

1) BREETY Yy 7Ok OeBEEELY —F—
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® E
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oz ¥4 5 ERERORRECET 24 00V 77—
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ERABCHIT Y 2 KGR ORI 551,
Tz, WIERR *EEEMOBFEC 74 —F w452

ERRASWLELTOE, ROy —F—Hi L OREnc

BTy —¥F—ORLBEH 2 H00 L DR
HAERV—F—EfThs kAL, AP TIRR
AR OEFRIT L — ¥ — b — 5 — AT OB & FiE -
UTEBAL, BRI 7 A MY v 7 FREE % ol
LY 5B RARERIE Y — ¥ RHFEL, ChEX
We L THRMAESRIN Y —F— v — 5 — ¥ A F L 5 HE
USRERIGEFIE %17 5 . RS EB G, FMETEL —
W—%& A7 KA MRS F O 2RI E 0 B b B
TAEROAERTI L E bz, B oA+ vy 2 RiR
BB LR YLF V—F—DER 51T 72, B
R T HITRAN ¥ — % -2 %5 v THEO &
Lalb—varyefTo, RREFOAS iz EOHES
B L THERRFORML 2T > /ee —71, ZO
REHTHTI 7o BOR AT A M) v o iRy
FEROFEE L —F—jhig YLF - — 28 {EFL
Fe BUE L7z b — 3 — iz D THEEEA 2 S R 5 L e,
Fh, ESDBRHV—Y-URETILEDLBERIH
RS L S ORI 2T o REEDRE, BERL:
G & B THRAE SRR Y — 4 — L — ¥ — O EER AT
KEfTI

(R +®&) F-10, 12, {-27

(9) LRT LEAHEORENOI-HNDAREIZEET
BB - EROHE
—EEBOBH - FEO-HDEBRY S 2 —a VE
ERUZOBRAFERCET 20—
(RM4H) FHABE S X7 A - ¥ - K # -
AR - HAk B
HAREE T « ST
(B3 P SRk 5~T7 B (1993~1995 {EE)
(A &) Biiomse, KBY V' — IR
HEAEL(ELIETLESHENE L, RERD
B E-HaFE U HEOERSLETH L, EWMRT
WERK Lo TELY 2 BH 2 ERSNREICTFHRTE 2
F 3 ABEREEGOURTREE oY Pa—9 7T
Ta4w 7 ADHEEHCTEE TSI L Th b, REE
i, OIEROEBMBFREE ST 7 4 v 7T -2 AT~
YaYZBOWTERT OOV AT LR, CHEE
HER L IEREGT -y oMmE L, #hEb

W, BWRERINUCEBEEELZS I LOEWCGH
BEFR T 2ERNL YR TF ALZERLE,
(B ) c1,30

2.8.2 EFENEHERHE (HEEEWR)

(1) BAPERORBEAIS & B R R SR

ZBT 2 ERHR
B3] oK L 5 B % 5 50 SRS - BARELKER

MERBIERE 7 V-7 L [RTERS
M BRI 0 7 v — 7 L AEER R

(B ) T A~6 FFE (1992~1994 EF)

(R &) ABEMEEEEE LA CHEAGR
Ewiliania huxleyi QIEFEITO, RES N7 ATERE &
B ORI DV TRE 2T 7,

1) 8% -V A BEHHEREEHIRB U e v SR
BLTi, Mz 0o Cafid 0.5~0.95 pg/cell 121
Tholz, HEHCHL T b REES L2 7 ASRITHE
L, BEHMIRAZ L0 2 DS RIEHST 5,

2) U rEBESHBECH L TREREE R 5128, #
RPIGE I ER AT I L, ML 0 0 Ca B U EE
I L, ) 5~12 pg/eell BB $ TET 5, 20
FHESERZC S VMRS HEB T 54, BRLUR
AN ARRERSNET 20N ) SE R
WML 2, COZEnoREBALY Y ABRIEY
RERB L OEHEaA 2 2 E3EL 72,

3) CaBOEBEAICEML T A 8T, M
fadisz 9 ¢ Ca B BAHIZ 8 Ti3#5 8.3 pg/cell B
THoTe PRI A L & LaigL, R 4 BFE i
12pg/eell Lz oiz, BHICHIBIARNEZ shnizd
WA BT S HIBE Y D DEREEY v 7 WS ELEREA
Uit 5. BBHlIC B W T ILREE D Vo7 AR i S HEE
L0, MRS D REES LYy ASBREMIML LY, T
DI Lo REEL V7 AZEICOBRE « Bfish s 2
LB st o T,

4) BERRETRC X )RR E oI & REE A L v
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ORI DB TR 2T 5 77,
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(1) 49REPDTIL 2 =9 LOBESBEINEIC
R4 2T

— 70 —



(JB4E) {LEBEER | AR - Bk B .
SREEET - WILEE

(HA R9) PR S EE (1993 £E)

(R B/) 70T ARE Tryndv—fKHeoHl
H, & ol - W oEE e L 2T T AD
B L KEE~DREE, TV v AOHECL S
BB Ss T WD, Jhs OEBLE - FEERO
eI EHASTENDETHZH, Trizvhid
EEhoFEEREs L, BEOSWETRERECS
WHtR CHL, F7, £k FRBEEOMROD
IEEESORE RS TEET, T0HOFEM
KOBETHDL, AP TE, EUHHPOERET L
= ADEBEEREOMTE, &4 UEWEARPOT
NV E =7 AORRGHFRORMFEET o,

1) ICP—RERBEMSICE ST, FA4 et 3
IR L RS SEWIE CME RO T V2 =7 Al
EEHET 5 FRMR AT, MFCE N2 HEY
HSROETFH 2 BE T 5 2012 A REEE 1500 23005
LEht, MEFROT7IVE =Y ARELY L HFRD TE
Wiceh, SOBE - BEPRETIRLEELERE
HERThot. BHOBABEEHRE, RURETOHE
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MFEE7 A S =7 ADSIH TR RRBETH >z, M
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L, flEOLEES bHETEL,

2) A AEROREL 2 70y VUL FOE K
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BB OMREETT >, EHFE T 2ERE—ERT T
b rBR-EEEEL TS Y ) Y ETHEETIL, B
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(BEREN-R) DT NVIZTASREDE Y 2E BN
SHTETHEME CHANER, REMROMEEE O AR
WHELASSE TV 20 ABRTELTWS 2 EHHES
DA o te, NEIOHIEHNC d 7w s =7 AVRRHEh
W, g, BH%, IVvELFRAKOERNY -V ERLL
B, ANy APHE LM S b T - TREL,
TR ELDER Y —viCBLOH LI L LM
T,

(2) BEFIFFEREAVEER UERA MRNA
OBRETERHOMWEIL & £ OICBICET 2HE
() RIEEELT  SEET - BEET -
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(8 R) Frk5EE (1993 F5)
(A B BEESEMEOLBRER, HRWECLD
MR R S & 2 OEEOERIEA L L THER 2,
Z MU ABEHAYYA P A4 R, RRCHBOSEE:
ZOEEHRBCEELRAEEL TR, ThoFETFE
I—F3 5 mRNA ORBERTT 2 2 & BNRIEE Y
BOEERE RT3 L TEBEE o Twvw b, KR
Tk, BLA P AZIBET 2HETF L LT gamma
—glutamyltransferase (GGTHZHH L, % O#HNEA

" mRNA OERBREMURCERTBEN L U TERET
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1) GGT O cDNA % 75 A 3 v F~2 #—pBlue-
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GGTmRNA R E#FE L1, SEEREOEIFE 80% L
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GGTmRNA »3f7fET % b O EfEE S 1Lz,

3) T v Mz W0 ppm OTRE{EEXRE 1 He S 7 A
BBL, GGTmRNA #RER ML “HLEHRE
B Eh, GGTmRNA BIFHBERHEO B & 2 3 Sl
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HITHot,

4) GGTmRNA *EH I 2fills*xRET 5/
ISH(A o Fand TVFL =y a ) kiTol.
BESTRETLANMES v b T, FERH LR
THDH 77 IR, fl B AR B R
i, £ 7 F SO Y S g T RERO B
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5) —BMILEXREZE Lo bz AnT
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AT O MBS E ORIINAEED B hiz,
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BERIE
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(A B RIAGEHRO A LEERI B I 5%
BIRERVMTHLET AT E FEOLSEBRIZO W
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EVERIL, 4T 25 HCO 5 ¥ 4 A O #RINEOHE %
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BTHE, TORoEd HCO 7 VA LV OBILEEOR
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O HCO 7 ¥ A AOEFEBRE (KIG1), 2) DEEEHE
H.CO BEE» & PuE) ORE, (BICL, D Vv —F —H50 1
Lo THRT 2 CLEF & O Kk Cl+H,CO - HCl+
HCOB) 2 AT Cl EFOFEHEE : HCO 7 ¥4 08
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ZyAND (0 NO M) REBEIXA Buihopr
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lo ZDIERTRNET Y NERORERRE SR
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EROLEWELSEET S I L9345 o e £72 300 nm
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XS BE R BT REREE
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(A F) REFEEET AL LA > F L olloBEEE
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LEF N, NP ETIN, Ry 7 AT TN, H7 ABIHE
EFN, BERTTN, S8 TETL, B
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OEFM TR ERER LT,
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R ¥ > EEAFTR

($RX) 4 ¥ B B O 0 SREECR - REREE

HURBERE v —7 . JEBFEE
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(A B 19BEWHK/ vy = —BRFER (bo
A ARUSHAT) RU Y 2 —KEWFER (4 A
2) EFHREALAFRE /L7 2 — BT 2 HBHEOKER
THE T, HHEEE R, FovoanA ARBOERE
W, 57w T, ANy Ay R, e
A"V, A AASy b Ay B, 3 D DEEREE, R
VA AaTTNOEWEREHRA AT v 32—y MIT
o7 1994 F 2 A iz 2 V7 o — BRIRFROWES
LY REBFrEOTT b BEEYEERT o1
HERL vy —DEBO 77 7 b ERIESHE
Y EEENREL S, /vy 2 — DB TRAREY
rRfEOEE L TRFESRIZBAT 2 Ho Mysis
relicta 73, RERAOAKBEBE L CEOBBIHMLT
WwWa, AR T, BTS00 r VHED
BHEER L9 4 TBBRRECKES {FELTHE, BXT
i3/NEC TR ME D Neomysis intermedia £385 » W2 240
LT 2B ERBEEOEZHPAE WD EORER
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cladius, Stictochironomus, Sergentia, Chironomus 43
ANy —iC B AIEERT, AW, S BRI R
ZRECHIE, O BRBFCESESBEITT 5, HETRE
3%, BERENBEOELBYOMBEREI LWL, &
% Helerotrissocladius DOATRE BT T LEH
B2, —HHEOEREL SBREOH TR 7 ALy
AV ADBELTEH, AEIEI—0 v UTESAEL T
0 O BIE SRR & TRV R E TOHED S,
TELEMBEL T T v v s BERYICERT S T
LOVRE AL, SR ESEHE b AL B R (T BE
H 5,

b AFED Y b S HE CIRENEEOELD)

MBEET1:HER BH58BE22 ) 28O Pro-
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cladins B3% W HIT AR TOFBRITERL Tuales, B
HE LB Do T HBEFEOWMEFDD I Edh s,
S be| s ERERRUCERFRETI L
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FERFIR
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(A B) LEREEPOEFL2ELGT 2 HE L4 AE
fETd 50, HYOMEEELBHT -0, K
A bV R ENERBREOBEN AT 25 Z LA E L
D, FIT, AEEE, SLAEEEE (PAM) HR
DA & D, KA b L ASEDEDNERHE
OBEEW FUR TR, Che &b T, Y
D CO, BUGHEE » [ABEOERLR2AEL 2. O
B, WYIED CO, EIGEE AR b v AOHINE L bHiC
BBICETULRBRCIEENI E0 k3, BFmE
FOBEE® ATP 3 & ' NADPH O#EERIGIE AR F
VACE D S@BEREREELZT RV LB
foo TOTEDS, KA MATTOMYIONEHEE
OETE, T LT, SAOMFLICE > TOLEREE~
O CO, HHEHEBENHEI T2 Lick> Tl &I E R
B EDEBENT, 351, KA P VATTONXEH
WHEOZELY, MEYETHEYREOERCLIVRLRL L
S ER T,
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(2) KBEONE— PR T ERENEORITIZAET
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($84E) HEFEHAR -7 HE A
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(A B) BEHCBLT, ERAEBCI s5ks, &
RetAEEE AW, BEEER2T - — 7 ARl
BREDLD, BEAY, UEEEEHTER L QLR
WEn, N AFY—BHRORMEETA S AT E, T
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7 4, SS TR EEHT A EB TR AR, B
BEWERESERBIH (BITEX) 0—HReLTUT>72b0T
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ED, &, FIBETA AT HEAN 7T —DIF D,
HHeHLU-EBEALCREL T, MEOT{Es £ =
F—T5EELTo 12,
(3 ) A-56, a-93

(3) EUNBREE,I ORI FF2 /0 —5HL
AHERMEZICRAT 2

—EREmhFEOERE - EWEE B L URERSRCET
% P — ,

(BE) B O & B O ERERL - R s

Hus S 7 L — 7 L MR

(8 ) ERE 46 SR (1992~1994)

(N 7)) EPHEWEROSRETE LT, WERER
TREABERO—>TH 2 RE ORI T4 E
M, BEMERTRMAFIMER, RBICTE - g e
ML, @ERTE~s707 7 — YOS 2 5
HHOBELORNT L ZE, BIUENOOMMAME
EWMETT 5 I ERENET D, THE T, EYHED
DTFNT—-VEREAYT I, Ayal 8t I
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T - B ERREE T2 Rniishi,
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FUEDRERAE 3P o0 e A5 2 yoiitic
FiF3 28, MMER TR EESTITEIFRcEL T
wEtL, LITOEREF .

1) FERERDEE
D) EPERO 7 T — VSRS R & Y
L SEBSLUMEE RS2 28 L UHE
ARG X 2988 & CHEEOUGREIG 2 #1532
ZEERWEL, FOFERRT NI — L OBUKIEDE:
FEEEO I EBRwan,

1-2) FURTUERIC #IH  2 8EHE & LT, FRTRK
S X AR O AY S roRENRNRE RS
ZEenRWIEaR, |

2) BERERADE

2-1) T ADHFALERAEZT 270 7 » (B E
HAEAE LS LT, lav7 ) 7 bERoBERE
LT 7—8 (voa—fL) 74— A8 (fKk) @
FHERFAER L. BBHOTIAEETH LY T E/ N LE
Hu, CHhsDRZBWIIHTAEER R Tss L
LREH LT,

2-2) FEOEFAWTASRSTLIA-AD—DTH
B7F7 A —NBLUFET LI LU THREL
oo ¥ —BTRY A —Nichiary7) s EFAD
HHIENRBEER, ~H HEZVLI-Az o0
T Hiar 7Y 7 MERARBWIEZ ARk ol 7 4 —
FNBDKHEEAGZESS, ¥7=4—1TEa v
707 WERPED N, BEFLI-LTRRVLEY
Bl

3) 7 a7y —YORBIRIZTE

Wi~ 707 7 —YDR-1—A4FV FEEBBLIV
&l LR ~OBE N T 2FE T L a—1 D
BEEREL, A-N—AF Y PEERELUhoT
B3 11 Bfifife b RO BEREGREESI NS Z L8R
WiZE R, .

(% %) e-1],e-13~15 E-14

(4) EERKFERLL LI-BHREOHMLIZET S
W3R
OFBIRE I o 75 ik o FERERIE A 1T 72
(N3] MBENE S v —7 | FEREIRE « sk -
KETZ - ME—X

(B8 ) Eri4~6 FE (1992~1994 %)

(A B) AN TRIFEAFERO 0 ORRER - F
iz, HERWEOBEBRESEARYRE L, BERAL
LTO7 4 2% 5WECHRET & 5KUEFEHFECH
T 5 ERC R 217 foo AEFEIERD R F
AT - NEEEREEE R B EA -7 v T L,
ATy P AT —NDEBEIT 2T BB, N F AT —
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