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WHHIE. BT HASRETEE A TEE TR CRRE 7787 H B R AEAE, RGHn DO b = B e 1
(4 32 R LR AY B 456 6 B ( Methanosaetaceae ) LLKCF| I H,/CO, (9 B A5 5 B ( Methanomicrobi-
aceae ) Fll B BE 4T 5 £} ( Methanobacteriaceae ) . GEM [5] i 1 FH W AR 4 04 FR K2 3K R Bl ( Methanosarcinaceae ) Fl1HE
{1 FE R B2 P KD CO, /ML, 19 V5 /\ 8 BR 14 ( Methanosarcina ) WAEARZ WHATUR M g 2 B0 . a8 4y
TG FBE, 262 A Michigan ) rb 2 BUK 4t FF e /\ B BRI IO 90 L IR N B X 4% 2 B 3891
P e BT R T R R ITY, Frh LR E FR ALK BT RS FR K WA AT 5T 8 £ . Scholten 5%
B, B EEFRAL Zegveld PRSI £ 12 (1) Y J5t 22 BB ( Methanosaeta) A5 s Whithy 4641 % B Priest
Pot 1] 77 FF b5 1 LA FR 5 98 1418 ( Methanoculleus ) J{R35Fh ™ . Yang 7ERFSE e 32 B W1IE Amazonian i
S BLAE FR IR B 7 TP QIR e rp e A\ B B B R0 A e I B B AR R T
FEBRAKWINA 7 Ve 6 2 2k A T U , AR 1 DR 402 A 0 28] 7 Y e v 1. 7EXT Matano 353 A8/ 5
WO, S SR W e O B 2 R IR A, 29 A B b T A 1 80% |, T HY 6 /S BR R H AR
A 4%t

WEAN  AREE B A AF AL | 7 VI8 B35 1T L 23 B A T B U R R 4 T ot ¥4 TR b A
WER B RIS, JUHFRAR L I TE O T AR5 IR B0 4 R T 7 PP e oy T e S AT T RIS O 1) 22— AFSE N
GATE g AC PR AN T 580 5 A vh & BT R g 7 e T A DT 1 7 e T L 46 TP e Bk R
( Methanococcus ) 7= P 2 1 J& ( Methanogenium ) | B 52 )\ 72 BR i J& A1 B b2 B J& ( Methanolobus ) 4 JeeE
FERT ORI DX AR T SN A=, ZEAURR = 26 B R IR AT 1) Char i1 Small 31 L5 (X 425 1 J& ( Methanore-
gula) H R R Zug R IK W53 B HY Methanococcoides alaskense , Miskin 45 {F 3t [# Windmere W] 7325 i T
Methanospirillum hungatei F1F 52 )\ & 3R J& ( Methanosarcina) (571 AN, MR BIA T B r e E iR A
D) B AL AR R BRI Methanobacterium, subterraneum F1 Methanomethylovorans hollandica™™" .
BRIRAKWNA AL, EhibT rh 4B i Wb i K 22 )8 T B R, 53X 51K i 20 A Al — B, 2 m T 1 behd
J& ( Methanosalsum) '™ . E5W15 R /K W17 FGE oty B8 (00 T0E 9 2L B 5 0 008 2 5, I 1 R 38 B 38 6 A 5 TR 36
FE o 35 52 MR 7 R e o o 0 AR S 0 A
212 AEAKEE O F R AN AUTRI, (LA 4ER 0.9% HEAR A EITH &) 18 RSB T 5 5 428k 70%
TSPV R I 1 RSy FP e %7 st b A A B ) < 3 T 1) HEY s 4 1 R 1 L) TG 2 7K
PR ? FRZAFKARA RS A T e We? 7 Ve B — A DA A 2 7™ s DR A e i, X S SRR AR 5
PR IH DG T390 7 PP e T R A 9 S B O DR R B KA. 2B I, Bl A S R b B AR e R Ok
TR PR B R B 2l . VB R 2 e A A E R R B R B Ak
B IR K IR I P A SRR R R R R TR SR e A e R e B, B 2
— 3 A M TR WA K R A SRR A R ol R ml ™

TTE KA 7= R g o AR AP 9 o R A TR 00 LA DX 43 R e 7 A 0 EL AR 3 4610, 3ok B IS 2 K iR i
ERZA AR IR TZ5 R G000 B ARG g e 73X — R R 02— A AT R KR 5 LR 43
B RS R G W SRR (s AR GRS AN A T PR ACIRAS . s ok PR B S 06 R G, B B A
Stechlin Wi A1 EE A Cromwell 135 % B T 3 )2 /K A e A AR IR AN & SE B4 Stechlin )3 )2 /K M4 bt
FN7= e, Forh i ST P B F 2 B B, KB KR 6 m 4b s By 5 2577 Hbe I A G 7E
JKTE 6 F19 m Ak, DUF o6 22 13 J A (MR TR o . ORI B3 A0 UEH 3 W Y e e 1 3k 28 7= FBe 1], (ELE
o B SR AL R BT P G D R IR A SR AT O L (R AE Matano W11, 2 Z K AR (0 2 TR L 45
S, Rl = FBEd id H R I T R VG SR A A IR ( Halobacteria ) . Y4 7% 3 TRl 41 5 7 si 4 454 A DT
P BIFE LAR R B 7 F e ol B A 238, R WRAT HARAE TR M e (EHOXE ™ W Bead B0 3547 ook, metig Al
FHAE LB B9 #8049, U0 Methylobacterium podarium . Agrobacterium tumefaciens . ¥ J8i B ( Rhizobium spp.) F1
Pantoea ananatis ITERGFRIRIE =L T HGE. AFFEN I phnd FERTER 2K A B RRER % i AR, 3%
PR Y (phnd ZREAE SIS C-P SRR TR, 2 A0 FI R BEEm n A 2R W 0T i T e i b i BE IR i L
SR TR TP RSB i 55 R 40 e W W77 A TR e, A6 1) phe JERISR A, IR E5 R FRW], Matano 7K A 4
JE 7 A ) AR 1T B S R 4 2 R R SR A A9 R4 AE S Yellowstone I A58 (8 % B T X — 3R



602 J. Lake Sci.(#:a#2) ,2018,30(3)

G AR O I B) A 1 B R MU TR ( Pseudomonas ) ™ A5 BIF5 % B, H e T80 kA0 48 00 1 1 it
B WAL X AT R R T S0 C-P 2L i 10 s I TV A 45 R R AL, 2B M 4 X, Damn
SR ST R BT TR e Ak M e ) ) — Y S B ARk SR B R i, (B IR TS TP . R AL & W i B s — 28 SO
SEDREEZRAT T 0 TR BRI JE A2, (EZ P 45 SRR R 5 PP S T (4 R R ot Damn S50 7 R 45 B34 A4
T S s R SR 0 R A — Rl PR SRCAR S, AT S B R SRR S 7 2 P ey

FL b, HH 2011 AFEE TR FOK IR R A 19 BERPLHI B IR A B e AN106H: M4k 2010
SR FAECEERREBE BT AR " RS Y A R, B EUK AR T s
AL A AT A7 AE IR — IR A R IR A o ATE R R PG G i A A2 G U e, R A A7
LEBEAMHIL TG GO HETH 4000 20 , LU U033 5 05 A6 P ST 440 L PR 0 1 DR AR 5 O3 — IRy, AR AE 43 g 7 Y
ot 75 2, BIAnAE = B e AR AR B R LS i R b LS P RE R C-P U C-S BT B Be Y
A 2R X SN BORKR, T AAT S e L B R B e g L A R 1%, AT R
e IR SRAT o3 B 35 5%, DR B R AR 4 0™ I i T T R R T .
22 AP RRE U HED

e e Ak R B AR SRR TR ot & 5 (0 e BB, ISR o, V07 A6 0 TR Gt s A 90% 2 4 PP e
AT R R AR T A A 75 R e T 28 507 STk e, e S Ak A T LA 43 DA B 4 PR A A T 0 R 4
HUBE A AR, % 1 R AE AR LR b, 45 & Folt JUAR BB AL A SRopi B o ), 10288 Ay R s S A T 432K
L A B A TR 5 TR 3% DR SE A AR At Ty = 5 5 PR AR e ST T A I 5, — L5 2006 4B
6 I T TR D IV P A A Y el AR 1 R A T R ke
2.2.1 WE A AR R A ALRUE Y I T S AU E BRI T B B (0 B RN 40 ( methane monoox-
ygenase, MMO) B Se A6 TP e S0 A Ay PP e , 3ok PP s 0 R 1 , PP Mg S e A i PRSP R A o 22 PR ik
f2(Serine pathway) Y BB AZHIE R 4% (RuMP pathway ) B b AR5, a8 TP B 4 A i Y R , A28 e
b bk A IORE 25 G BN AU ( pMMO ) S BE 1 pmoA JEI, JUF-F74E T 1T A B e AL T o, BRI
pmoA FER 2 & i M EAL A SR T R T E I bRic .

B AR TPt SE AR TR ZE I TP R A3 A AR 702, A b I Y o e A PR e A A T A g A TR e A A A
TE 1906 4ERLBE T R AN, 1990s 43 F AW HORRYZEPHES) T A SCHEFE YL 3 & Ji&. Andriam 5 518 ) 16
rRNA il pmoA BERAE 3 FHRICHESE A SR A1 R WATUR o i S W b AL T 9 50 A, 25 2R R TR
T B S Ak B LA AT RS B T JE ( Methylomonas ) . W S 25 ) B Jm ( Medhylosinus ) F1HY X I 98 1 s
(Methylocystis) 34 . HEA 21 A0, UGS AL BB STHE A T A58 IFE AL A R GG T T 91 #F5E
HEJR : (1) WoKNA A& R G i R e S AL A LA Type T 28 BB 4200 1) FRBE O BRTR S . TR BEAF 1A ( Meth-
ylobacter) . 3 /NS BRI J& (Methylosarcina) . WP B3R # J& ( Methylococcus) F1 Methylosoma J& H T et
Washington §] Fl1 Constance I 57 UTARY) BT F 230, Type [ B 5 pmoA ol SCEE R 5 1Y 90% |, H Type 1T
RUHFAR P e AL TR R 1~2 DG ARt Constance 7K 1A 43 2 BF 78 S BUAN [ TR 5 PR e S Ak T 9 41
2 ZEORIA], KR 90 m Ab 20 F AT I s A B A\ S Bk 8 5 (R 7E 80 m &b, HU HEEAT )& o5 IR 3 7
50~60 m 4k Type X 754 ffy FH HE3K 4 J il P S0 14 I ( Methylocaldum ) WK T 458 ™. Constance HIUTEY)
ot Type X UG A 1412 32 203580, Dumont 427} DNA-SIP il mRNA-SIP 4125 £ i) 7 45, % BL7E
Stechlin W H 3 L) Type 1 7 F b S A0 B b 2 BEBEAE ™. HARHE IIEL K AR OB 95 2% B Type T RUAE 2K 1R 14
T A T A AR B (R Type T AUAE 8 9% 5 6 OIS 2 BOW B £ 5 . 25 1 e S A e /I I e
U Ak TR A B B T LA TR R RWIIE N3 Type TR BESAK BE34R AR LB T (i) #E 4k
Wb g 4 e S AL B Y R S B AR LA Type T8 32, BR T m 4 A7 A2 22 5. Mono £h 31, F LA 17
( Methylobacter) . F 3L J& ( Methylomicrobium) | F 40 TE J& ( Methylothermus ) A1 H 255 i 5% 18 J&@ #08F & B ; i
FERZ T Lonar FhMIHER T Lok 4 A0, 0 A B0 M i s | P BRI v L R ot 7R s R NE R
( Methylocapsa) '™ .
222 WE FHREAF RAMBEY X T AR R, DR e AL 2 LU Y &4 1976 AR 7E VLI
Y P B BRI , Hinrichs B Y& B E R b AL AOAAAE ™ . RE IR S ARG P b, AT R B T IR A H b 4R
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Pl — B PRt SOT 3 B AYFAAR , R I 0 IR A R e 8000 T LA i R 4 3 S R A 5, SO AR LU
J2BE L 52 4. 2000 45 58 3o 52 20 R 5 4 5 R B — U L L B TR AR e A1 T
(ANME) " i R 40 FR g S A5 Al 28 0 DA e 72 8 e DAL, AR K 14 S AN [] , AOML ) iy 3= 22
SR R R — iR B R 3 8 B IR 4 W e 480 b ( Sulphate-dependent anaerobic methane oxidation,
SAMO) , BV H e S AL FH I 7 188 18 38 I 5 55 — 2 S il 4k 280 PR 48 Y e 4801 ( Denitrification-dependent anaerobic
methane oxidation, DAMO) , Rl V6 S0 A6 A6 i iR #h A R £ ) 6 . H i ANME £ 3 >4p 32 ANME-1,
ANME-2 ANME-3(3 1). B T ANME-2d 2 4b , Hfth 4y % #5 H 5 5 SAMO )i
1 ML 5328
Tab.1 Category of methanotrophs

F e AL Ei] FTCEH) Ja& (Fil)
4 R ot SE AL B I 7 X(Ib) S Methylomomas ,Methylobacter ,Methylosarcina .
Methylomicrobium ,Methylohalobius |
Methylosphaera \Methylosoma Methylothermus |
Methylocaldum Methylococcus
17y o I Methylosinus \Methylocystis . Methylocella |
Methylocapsa ,Methyloferula
HoAth P Methylokorus infernorum Acidimethylostlex
Sfumarolicum .Methyloacida kamchatkeensis
PR e E A TR HHE KA A b hE  ANME-1 ANME-2a ANME-2b  ANME-2¢ .
ANME-3  ANME-2d
i NC10 [7] Candidatus Methylomirabilis oxyfera
4 NC10 ] Methylomirabilis oxyfera-like 344y .4 NC10 []

BFFE A RS IIA D S T e A it BRI, 2 BT — b 2 1y DR 4P o 4 A X, B PP o e A R T
Mtk (AR ER ) VR J5L A DAMO'™ . VA F B IR £h o fok P S w28 Tt , JHC P e 77 A 0O U 3 91000 75
ATRERL A DAMO &A= RO BRARIZ BT > . W v F 5 T R 7 S PR 77 9 B S AR B ke e L, H — %)
2006 4, Raghoebarsing 257 JF {5 528638 £ F ik x5 8  WIVA TTAR M 53R 4 15 3%, 3R48 T RERE I NO,
S LTS RI F s AL B 1SR , ESE T Y6 SR A T R I R 1 SR, IR X — BT SR W 44
% Candidatus M. oxyfera. [Afi ZH710%5 5 W H AN EH S 5 T X — KNt B2« Heep (9 40 1 09 8 Tk 85
Felty R e FREE A 5 ST T——NC10 [ 140, Hor i i e R G R & P A TR b 22
AR ( Methanosaeta) 1 ANME-2 2 [] , J& i 5 g ANME-2d">"' . F RGIIE DAMO K 22 % A 78 K I IFT A K
JEUURR T, AR AL E K WA S A TR Th & 3 NC10 401, 76 Constance ], 57 A 54 & BUAETR K
JZABUARYH NCLO [ T4 T 43 A 52 B0 AR [, 45 9 s Al ok 60 I 4 1 T R A T 10— B, 48R
DAMO TTHE F: % ih NC10 [ T4HE 52 77 . 07E = e I R S B RS v A1 & B, R4S 215 DAMO 1)
A Candidatus M. oxyfera AL, R EAIIEAJR T NCI10 |1, ATREFEAE RTINS T . Suz W1vh , A BR 2
LA 14 VP b 4 A 7 LG A B 3 0 S84 5, (L2 % PR -6 5 ek 05 2 BT S 00/ R B 52, ANMEE ) 5
WA Ak TR LR 5 WA RR R 0 5 et v DL Z AN, DR IH 7 A e i — DX S ) AOM. 44T 2 11
KT JEHIRFIEN GO R S RN Fe' B 15 Mo B 7 SRS AR KA 80 m b & BLIH 1Y) AOM 57538 )
PG ER ARSI B 4 B B Tod i 47 . R B SR W, 75 K WA b AT AR A AE S 4R B TR R
A AR A P B S A A, pht T X380 9 DR 4 Y e 4 At B DA AU R, TR J6e 7 0 fM 2 0 2 ) i
B 5L 7 S SR

PR R, i TR & R, SAMO &2 B LR AIT; T 250 1, SAMO {/38K J& AOM g
EEBRGE. AT WA IR R T SR RIS, (1) L AEBF A G R I 2 T e S AL , 1875
DRI P 2 S 0 0 1 o T T A e R DS T 10 2 K < B AR 125 3 — 5% 1L s R PR 8 S5 4 A TR A T
7 SE R T G A S BRI SRR I 2L (i) A — SR Bk B A K K R s A AR Bk
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JE L B e, S RSEWE R RE RGNS Fe™ 15 SOT AR, ANME-2d R 2 (1 R AU e 1k
T X UEWT AOM 3o 7 AT B 5 80 1 Bk S 7 i BRRR R AE IR £, B /D B RS JF X AOM A — 7 stk ™. W]
T BRAKWIAES R GERMEAE SOT & BARMRAY L T, 47 T BEAE AL RS & B R 5h 55 Al 0 I 1 IR 4 1 e A1k
FRE, 11 H. ANME-2d ] BEAUALAE S HV B (11 A2 HhoaT LA B NOS ] eI A HAL 2 1 (1938 S ad 7.

SHMERARESRAREAMEYHEZERER

3.1 BfmE

I e s i A i R S A TR S 25 A TR e 7 AE 5 S A PR S DG B I S (R R, 7 FR 6 5 R e
AT A Wy ) 3 A R 5 AR FE SR DI AR G ST A 400 )52 i — P SR T B 2 0 400 L A ) T o 4 0 T 32 2
D PRV v T A D A 9 T A T DR R A SO A SRR, DR T AR R T T 0 e TR B, R
T MR, R T A R ARG 7 G T B, SR EELE 0.7 mg/L LA LI 7 G T I e e 4
TR DRIt SRS R R DR S A £ 7 R o e R P e 4 0 R ORI R E A LR
BONF R 0~60 cm JURRW , B GRIEHE N , V5 S8 2 B i i AT, (LR o 7 A i A 7 B g ol T B R0 8
s A ARSI AE R R AR T R BT R G 4, (R R 2 B W R T BERL R 0 S T
R, TR X S W S A LS R ot i 7 v 98 B B T SR R PR AT, 0 X 2 U W R T
SN A TG R IREE L TR WA R SRR R DL VAR P e e B A B 0, 0 A U AR
WP 2R . BFFE B, 306 — 3o YT T A P e AU TR IR T BR A b, TTUAR ) I 2 A A 7 A 1 e
UG R, e EUIRZ N AL b Bk = B e RE R R R B LT oA

SRR BE R AR AT FR o A Y O A B R B2 . A AE X6 LG R B IR 35 SR AL 1A Dendrestone
FOBIFSE v B, 2 2B K PRI e T ek B2 B vy, e S0 e A 2 7 2 iR TP e S AL ek 1) 80% s (H7E B 2, /K A4
VA A PR AR N, R AR P e A o S Sy, T L L DAMO 348 0 7. oAb, AR S R G i oA
Yoo X GG A7 A . AT R, i TOKAAE Y RE RS SR HETE 2 v it 4, AR AR R A0 TP
SEARBRF R GEVERSA AR R Y e B IIIE B 2 R A I, SRS 7 b B 4R
HE B A LT, A REFE 22K AT 18U 58 PR IR, At PR e e
32 RE

TRBE R WA A 25 R G0 BB PREE S0, X 7= e 5 Y e AR e W 0 A A A A VR 25 A R 25 7 2R
HEGUA. (EARPR R L, BT 10 45 ABREG L, 91901 A 25 22 0 1) SRR B b B4 1 22 22 ey 10% .
FEZE AR AR A A S TR T, B 2 A O T 2 WD S AR 7 B BT 7 P e L Amy SRS
K ( Laurentian Great Lakes ) i1 % B, B b T2t i e i bR . 0B 00 75 76 25 Dt DX 130 L
AT PR I AR T B 1t 3 P R AT S ) ST B ) A AT 5 e A, R R T e e T
T AR 7 P A A ek ) U (R 4% 2 T e SR T 9 Sk 3 g kY
TR 7 R e 5 PR o B AR Bl I OBV A5 A TR AE S . AR ER 19 AR [R) b DX R 2K A 7 B e o R R R
ATRIFSE R IR, Bty i DX 77 R e SR 5 At XA W Wl 2% e, JCTh 29 809 Y RSS2 B AR R0 I 267, R %
AR 2 T A TR S R X 7 AR T 15 2 M TP e X 1) 9 Rl | AN 7 >
WA AEZS RGE P K SO B, (R 3E 7= TG 5 3l 2E | TRIRE 2 A oIk lsf 139 77 PP o T R PR 6 S A 1T B 7K i A
BRI T, B s PP 0 O B

TEROWLRUBE b U5 P8 38 3k 52 i s 2 AR A ke 3 42 B 2 4 P e 1 7 26 5 AR AR SR EAT SN B
Gt T Bk 271 AR 20 AN XA BRI TR BRIV, , 45 R R B, R RER BE/ AR X A I il B R
16 0.5°C 2 N UK By, R T w5 v 4 s 20 5 1l DX 1Y 1°C )3 BT, AR AR 4/ IR 405 3 ot DX AR 2E 400 00 R A Rl
A R R UG 5 T R VAR TR A6 A B X RV A M i X A R AR AN (E A B A 9 R
JEARAR, A0 0.1°C B, A e i Qs SR A A R P 3 e 2 2 R Gl 2 0 40 R T e, a0 3 3
SN P 7 RS, SE TR e A, I BB W Be il T A A . TER I Ace ], TE R 7
FBE bR 1 B A IR 25~35°C , 43R BE R 3 0°C LA B, g T 7= Y o B TV IR BB T, DT A G4 7 HHY o B
PRBCR . AT UL ELEE T 7 5 P o S A 0 A ) = B R T SR A o R T 2 9 B
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3.3 HfttEx

W T R S IR AL, 7 B b S T B AL SR E i A A2 B A BLST  pHL R B S BRI R R DA K A R] 5
AR WIIN R AR . DU AL R 2 B R 7 H e vl B A O = T A ML A 0 2
WA 542 3 2 TR R0 7 Py AT A A4 A B TR I AT T R T R A E 1 9T v U R A R st T
SAMO J FF e S AR B TR B0 2 S i = BB 70 A2 O 5 0, T AT B AR CO, il 2 1 1 PR st R D
U e /B BR AT AT LA RS A W1 7 B GE A W A 0 Bl S0 el i) 5 4 1 g o 2 =" e 30
F R ST PR 5 T R R ) L 3] 1, STV i R 5 st A IR A TR e S A T 2 T8 T B o i P A R D AR ) A A S
e 170 R b R S W I S A R 2 PR B I, A AR R AR T R — IR T
RERCA S HL A ) 3 .

4 FRESRIESUMENBART R R

ST I b 5 P b AL B MU R 7 i DA SRS ik h s B AR SCE B R B JLARE A
B R BN AR T B (1) BRI 3 AR HE S T R e PO S B BIF 5, 001 2 25 RGeS 4]
Hh. 1F 19508, RAR A F2H RIS T KRR S5 H 68 b B 1 20 S U T e K A HE . AR R Bl %5 IR
ST e A T T 0 2 TR, 2 TR TR A B 3 1 v T LB B RF S N B3 SR AAA /0 B A0 DR P e B A B
WILH IR B B SR A BT TSR AN MR B AR B AT R AT AT L (il A X 7 o 1 0 e 4
AETEHBESE b, DAL BRI % H5 T E B AOVE R 5T merd 1 pmoA (7= HVGE T 5 H e U1k TR 1 e 14T
e MR I SRV A 5 R e h R A AEAR ST Y. 53 TR OB S8 5 v A5 K W3 o 35 5 8% 92 7
WA AR T Tz B AT A AR A A S OWLEE I 77 v S BUR Joe SEAL T S BRI R A SR
FR B ANFE I A | 1Ty Ml DA A 02 £ FEETIE ] T T R R 2 7 A S A e R YL S b B v R R A
B AR B (5 B R AR 3 A 1% . R A R RE A% 0 52 5 TR 5 90, S Rl 2B 0 B 2 i 0 B 2
AT PEA B T A% (i) B R R AR B0 2, T 4 i TR 2 R 2 i PR A AR A IE BT 5 vt A
LR Lk e PR ek R B % S S R R B R R AR R A R EE MR T
Bt W0 GO 6 SR AR S PP s A B R 24 o, T LA TR 51 K A rh 7 A 0 7 Y e R ok B
TR R B s L Civ) BN HIE AR AE e R W 8 ST AR K I T , & AP 4 ffD Hy BF 58 %
G, RERS A5 85 2 B JR T AR A BT A 1A £ B Sebi b NCI10 140 i & 95 TR A BIES 2 St o 4
B S AR I SE SR a7 I LAR 3 s B DR A P e S A 5 4 SR 7 R i P L 26 A W 2 25
ZIE IR ERITIFE 7 6], T 2 D RE U Wl B 92 B B A (AR T B RS ) R A T B R
T LTS, W AR 25 ZR e i S HY e A R RES BRI WF SO A5 4 TAE W AR I 3 T, 8 2ok
S SRR I .

SRE

1) WEAEMIAAE SRS P AT R R C M 2] T2 M0, X el 2 b K= e e E S
F e S A A W e /s 5 SR T 4600 PP e Bl A 0 5 RS T e S A R 2B 0 25 i o ) R B, 56 B0 7R
ARSI A VR 2 AR TR R V2SR S N IR AR (AT AT T R R ORI E S R GEh T IR AR i it
SEHRERBIE , S IT R MU AL G T P (3t T BRAR ) S 90 375 25 s R S D AL R s ] A L T B
PAK Y BB A7 A B L P AR T IR GROK IR S RE R W B AR AR W7 S0 AT RE M7 A L. Ik
B B E IR AT B A e 14 5 KA i A A T S S D el A SRR A R R e Y e
A R S BT AR , A iR T T AR SCHIE ST

2) AL, 7 e W bE A B MR A BRAGER BEIRER U0 PR 0RO PR A e, (ELR Sk S i A
55 HUGEIR PR 1 B AR S L LS R i A O 2 i A R AT A, 45 NC1O [ IR BEAR LR A= )
R AT LA HVBE , AL B8 58 WU AF FRER A J5E 5 SCANTE AL AR DX AT r s 152 30 i 40 B0 7 5 i P e S A o 2.
PR, 7% X S8 T ZR A ER AL i LA S AR I =22 () AR 453 A0 0, S oA R T ) BRI $RUF 5 ) L 27 1)
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3) PREEARAE, AR I A A PSR A A 7 B b S R e AR E W TR TR AR AR T
SN, T ELTE AN R DX 21, 528 R R A I 507 X5 B R e A 7 22 e, DT i 2852 W 1Y Y e R
PRI, 10T A A 2 2R S8 BT ST AR S0 A BRI A S0) HY B R i S ), A2 R 1 ) 525 2800

6 &% 3k
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