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Mechanism of Rhizome Rot Pathogenesis in Lotus Root
and its Control by Anaerobic Soil Disinfestation

1zUHO Miwa, SUMIDA Yoshinori, UEKI Atsuko, ISHIOKA Gen, SASAKI Kazunori,
MorI Shinsuke, AOKI Hiroyuki and TAKEHARA Toshiaki

Abstract: The outbreak of lotus root rhizome rot is a major cause of reduced yield and quality of crops that impair farmers’
interests in Iwakuni City, Yamaguchi Prefecture, Japan. Therefore, the pathogenic mechanism of rhizome rot was investigated,
and the effect of a new method of anaerobic soil disinfestation utilizing unused organic materials was confirmed. The mechanism
of the manifestation of the effect by disinfection was examined. Among the possible organic materials used for anaerobic soil
disinfestation, the highly effective materials, such as sake residue and wheat bran, contain a large amount of non-fibrous
carbohydrates. In addition, the input amount of organic material could be estimated from the material analysis data. When the
treatment temperature in anaerobic soil disinfestation was 20-30 °C, the higher the temperature in that range, the more the input
amount of organic material could be reduced. After puddling treatment, the film covering was more effective compared to water
covering; however, water covering was also practical. The types of microorganisms involved in the effects of anaerobic soil
disinfestation differed between film covering and water covering. The results showed that the pathogen responsible for lotus root
rhizome rot was mainly Fusarium commune, which not only infected lotus roots at the time of planting but also infected the
rhizomes during the growing season. After infection, wedge-shaped lesions were formed on the leaves due to the obstruction of
some vascular bundles. The lesions appeared after July and could be observed through aerial photography using a drone, without
entering the paddy field. The effect of anaerobic soil disinfestation using organic materials might be attributed to the destruction
of the cell wall of pathogenic Fusarium associated with the increase in microorganisms, such as Clostridium, in the soil. In
addition, the time taken for the manifestation of the effect of anaerobic soil disinfestation in laboratory experiment seemed
approximately 1 week under anaerobic soil condition and at soil temperature >25 °C.
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T5E Bz, Yo H L CBmEZAER T Fusarium
EEZ LT, ETo, BRI L = AR TR
L. BREEOE AT L, DI, ILAKAE
W CGEIB THRNTIC L A FEDIRIEZ T 72,

4) LrarvhohnetSni= Fusarium EEDTIERE
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S o . i F & Fusarium &% £ L e
IRJE°C WG ikt 4, Q0w y  x10%cfu/ 1 g ST
B
4 i 320 ++
HhFiR M~ LA piia 16.0 ++
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W7o L) % 6% 5, ALY a—20 UE 0 I
K 1% G, WEMORERE L TER TS Z &8
binotz, T, FNDIIINT—RT NI A X
VT T4 75 A EOPESE, A AR EOMEESE
[ZHARTENZ Lotz CGETIXD o
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FE5R ALrvva—2RS (LIFVHD) 1IZXDIHEZD Fusarium 5

HHE G i
I fiFo e i Fusarium g% i
HieC R B4 (10a%47- 1 x10°cfu/ #t1g
)
e OOKHEL) fi 85.0
#hFm it 7 v L LIEV A 400 kg 0.1
20 HEFIME T L LIE Y # 800 kg 0.2
HEFNE T L L LI 1t 0.3
#hFE it~ ¢ v L LIE Y 2t 0.2
| OkbHMmL) i 39.0
#EF M7 4 L L LIEV A 400 kg 0.2
30 HEFBIE T (L L LIE Y # 800 kg <0.1
HEFEIE T L LTV ¥ 1t <0.1
#EF M7 4 L L LIEVHA 2t <0.1

FHeXK AL UVa—RARE (I (12X HTHERO Fusarium

AHE A ,
o - i FH Fusarium %5 f&
RfEeC BB ERS v (Loms 7= v g x10°%cfu/ 1 g
5
M OKkbMEL) il 85.0
435731 i A U A R 400 kg 0.2
20 HEEHEMET 1 LA IR 800 kg 0.5
HaBEtE 7 1 L A HRIRY 1t 0.1
HEEIB T ¢ L A AR 2t 2.4
i OkbEL) i 39.0
HFEE T 1 L2 HIRY) 400 kg <0.1
30 EEEZEMET 4 VA LRI 800 kg <0.1
HEFEEIE 7 4 LA LR 1t <0.1
HaERPE T ¢ L A HRIRY) 2t <01

00
80
60 +
0 ¥

20 7

1) ALY - 2016 455 A 23 H~6 1 14 H (22 HIE)

Yy y=y
e — A

It/ o—A

CHLE Y
L
K5y
Y A R R ./ . K &
o0 P & of » A 4T P o
x* /) & N 1 | r N
g ™ ) PN
D r 2
s -]
> 4
] ﬁ\\
N

BT SAREEORGHT
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3) WEFEDELDEENRS LU LIEMEYMEIC
AEER-Z-1

(1) HEHEDENEESHER

WUFREE % 25°C O—EE L, YA SOl
FEAEZ TP UTAER, AKE (eai) | #HE
WEZ ¢ VA BV TFIZ K AHFETIE. 400kg,10a
P EONEHT Fusarium FEOREBEDRHBERLLT T
BELTRDZBO O, 72720, AT B
R Y BEE I, BT AFEIT LD 7 ¢ VLR
R L, #EAMMEZ =728, 400kg,10a & 800kgy
/108 DSt & CHROWHEFEO il GET ) .

/g N T

AT - HA s - A7 R

(2) WESEDELEHE®ROTIEROMEYHE

HEROBAEIIL, FHEORX. EEELX) T,
TR (G5 & U CAFRMEEE) 239 7 5, @i
B MEERE (5 & UGl g 2% 2 5%
67z, ZAuTk L, iK1 800 kg, 10a ZTEF1 LIS
Eth, HEHEMET ¢ VAR UTE TR T, A7
SPEHIEREAY 2 BN L, @R IR A YO
3E| BERIEMREAN 5 a5 b L9 keots, F
7o TEHAZRFN AR ERIEK L7 XKL, AP
BEAM 2 5, BRRMEIEEAY 3B, IR R,
D5 B 5T (#81X) |

FT R HEFEMRBIOW RO Fusarium EEEE & LETTAIS

HHE G
N ) it Fusarium [ B T e e
e WRA (oady a0cu/wblg Wb PHERIERE
Fiii Eiii 15.5 - -

B[ | 0.7 95.5 ++

Ak T 400 kg <01 100 ++

bR E| 800 kg <0.1 100 ++

R[] 0.7 95.4 ++

W~ LT T 400 kg <041 100 ++
i 800 kg 4.4 715 JEED I+ +

25 A 0.7 95.3 ++

HhFEEME T ¢ L A A 400 kg <0.1 100 ++

SR | 800 kg <0.1 100 ++

Bl ] 21 86.2 ++

Ho T T 400 kg <01 100 ++

A 800 kg <0.1 100 ++

T 9.2 40.8 ++

HERY b{Cpe! 400 kg <01 100.0 ++

SR e 800 kg 15 90.6 ++

D EEECRURORNE | +HIARHIC 26, KOS+ HIESom BA LR ENLSNIEA L) o7,

1£2) AP - 2016454 A1 H~4 A 2 H (21 HRE)

% 100

80

60

40

20

Tl nrof

R m Saprospirae

e

A Mollicutes

O Acidimicrobiia

@ Thermoleophilia

@ Cytophagia

O Sphingobacteriia

O Actinobacteria

@ Bacilli

O Alphaproteobacteria
& Betaproteobacteria
Gammaproteobacteria
@ Bacteroidia

@ Deltaproteobacteria
e O Methanomicrobia

FES] .
A 0 Anaerolineae

HEHLHR OB

14 1 800kg
[ROZAE3 -7l N

1% #f1800kg m Clostridia

RINE T 4 VLB

F8IX  HERO PO EYIHOZIL (2016)
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4) BITHED * W= X LD & ShRFIRITNEL
IRE DR
(1) HIBETTHSBIZHIT RS IEERE DR 5 &
RIR Fusar [um B DFE RIS

Fusarium [ & Clostridium JE/IEE 205k F 72137 A
~ A ETe PY B CHEETAE LT DFER % PDA K%
TR U7, B 2R e -T2 PY HEHIBER
J1. Clostridium JEHIEEOTAHEDA 2B 559" PDA
T C Fusarium EVEB L. AFEDSWER ST,
— 5, EETE T A~ E A T-EEHCIE, Fusarium
FHEOAEBHN MR 41, FF.Z C. beijerinckii H110 ££
HINA TR, TWB RNz 76T 2 A HER

EBDRDONI=DIZXH L, 3 B THRABIGR
DOl (5 8F) . Fiz, 5 L7 Fusarium
AR RS EELORE R, C. beijerinckii H110 k&
F 7T TBB BRI IVDBEREDAAE NI\ T, 25°C
T 2~3 HIREERGE4IZIT Fusarium & OFMIEE X
RS, EOREBINEE A ETHET D DOHWER S
Nz, 559 XTI C. beijerinckii TB8 k& Hhlsa8 L7-45
B OHSCIAWEHIEEORE R4~ LTz, H110 #R%° TB8
FREITRHFDF 2% Clostridium sp.TW8 £k & Mgz L

AT, 20X 5 2B B TR S h
VAGIRSY e

HeFz AHEEHMEUSINLT- PY £2H1C Clostridium /B & D452 18 HZIZHIT A,

Fusarium B DAEFRIN
o Fusarium gz 3
KA B
e D F H1107 k% TW8IH £
PYEA 5% M 8,8 8,8 8,8
PYEEHE+1EFI1% (W) FAN 8,8 08 0,8(4,78)
PYEZH+ 7 2<1% (WIV) HIN 8,8 08 1,/8(2,8)

E1) PDAITIEIAR 2 RERIAEBHER LIS g, FalPIEIR 3 B BIEAHER LI E ™,
1E2) AFERIER L7z 8 HOIER/ T D 5 ban =AMl LR Ny OFE

0B (fR:EHT)

O TB8 KEEERE T C 25°C 528 L7~ Fusarium = M2-1 221 b
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AR S6fn - Al R K BT mh k- e KRR - AR

(2) BERLV-HBETESOMRARBHOMEA

FEFREE 7 ¢ NV AHFEX B KEIX G, WU 24 I
BN IH ADREDHER S, B Ch HIEHD 5y
EDMAEE > TS Z GRS, 3 HEWEEDL;
A HEFIE T ¢V AP TIE, PR L P L
TPk FE: 800 kg, 10a L1 b ClifiE75 Fusarium
BEFEOPIRZhAR RO B, AKECIXEFE 800 kg~
10a CIIPHIFIIERD HILDH AN, HEFENE T 1 /LA
PTBI AT ORI )~ T2, 7 BT, 5
BT ¢V APFBEIX 4, KEIX & B IHERE ) )
53 Fusarium FEEE L HTRHIRA & 72 o7 (59
)

3 [HEITHIT 5 IERTTHENRDOMHETER

1) o2 —RNIFGIZHT 5 LIEETESHROMER
fe(biscEEnr (BEh) OfE, L3 ik SR+

bk (U)X s e ] s A e etk

RECHERS L, THEXIZR WU IE TOEDENTH D

HLOD, BEEA0 LLFICHERS L, EoikieiMi-h

AT - HA s - A7 R

7o, VHEBAGED 1 JEMFEEED Eh OfEIFFE S+
TR 2 t R O B, FRSf+ 7 A< Lt X,
P S E OAXDIATE L o7z, AT
VERR U 3P CHOIA A TR S 725 D Fusarium
HORHN, A AN LT X7\ BRI
bz GE105R) .
2) EHIFBIZHIT D HEETEHENROMER
BIHN IS IT DIEFIROMEE T, 1 X#EDIX
G PR Z 8 2R (S 30 em) TfEEIY | At
#%21 HET7 BZLOE LB TEN Eh) %
FHA U7z, AR L, A e S HRIE 20~
25°C |ZHERE L. Eh 13100 LU FITHERS L GEIDIRREN
HEFFCX 722 LR ST, TBREZICOWVWTE,
VA VIPNERD F TR A FIZWTER L2 &b,
H X DOEEMERT 5 Z LITREE S 7po7-7-6D, 13
DR TONEE BFE ORISR L T DI E & Ml LT,
ZORER, JEHOR, & B UEDREIND UL
DFIA0DEEN & 720 IZ IO NI R S AU,

H9FK EICIHEUE HED Fusarium &% (25°C)

HEEEM
" \ Waf e Fusarium B
L B .
HFERR R B4 (102247~  X10%fu #ti1g
5T

i3 i3 67.2
K+ EEBE M 1 LA (e 800 kg 1.1
3HM  K+EEEERMET 4L L TEH 2t 0.6
Akt Tk 800 kg 11.7
K& TH5H 2t 2.6
e pl3 24.8

K+ HEEIRYE T 1 L A A 800 kg 0

THE O gemmie T s 2t 0
KEf T 800 kg 0.4

K& b 2t 0

D) AENC L 28883, ik a2 L,

1E2) BT nit 2SRRI L. CMP B C R L 72,

F10FK  EITIH R MR OE N X DR TH R O T LM b & AR

IR S (3T

N pH T-C T-N HEHEREN
AR A XS BN (3 (%) (mg/10g)

JLERET (11A 12H) nd 6.4 1.86 0.16 0.9
Lot 100 - - - -

JLBR 4% Ly a i+ 7 A~<1t,/10a 83 6.5 185 0.16 20
WAEVER T Lo = e+ H2t, 10a 0 6.3 1.78 0.16 22
(BH1H) vy o RBm+IEM2t 10a 16.7 6.4 171 0.16 25
Vo R R () 100 6.9 1.59 0.14 05

) AEE 2015411 J] 19 A~20164E3 ] 23 0 (R o6 A) (2L 7=
THEAERRITE 2005 4 11 A 12 RIZ3REEIR L, RAE(ERR{O 2016 43 A 15 RIZ R LI,
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% K

Ly AR BIEHOROWEIL, IVREER O 2
DU L DR T & H F2BiRe DR OZTE (IR
EBUIE) ICKDEIR T ThHLN, EkLizL =
ATNFECHERES AL, O LT- g5t ~ 2 35
FEZ RO TRHIAEND b OO, JEFHEIISE &5
TEPRATRIANHCTH 7=, PR (1960) 13, &
L7275 Fusarium J& R & Pythium JEE LS+
|2 HMIEES> Rhizopus JE 72 &2 < OREW M &
NBET 25 Z L 2@E L TWAHA, IFETITILA

(2011) ARRTND L ST, L a U EHgROF-
ZIAEE & LC, Fusarium J&E Tl F. oxysporum &
F. solani 2333 5- L, ZAL5IZ Pythium E3NH5 &9
LD EEZ D, 2T, ARoLrrary
DFEFIZONTS ZHBDFREEEEG L TS L%
2. WHELR DL 3 DI & B 57200 T
<. AEBFHORZELARY BFCoBEztT ), BitiEh
TIRREDRIEEAT O & & bIZAEBFHORM & ORShE
PEAFIE LTe, ZORSR, PERITCINEE U7 B 28
DIDAEES TR TR L L = L OFERFOH T 241
JEBHEDBO LT b D & ERH O N BHE
SHUBILREDRRD DT b DODEZ L M, [RIEDRER
Fusarium commune Cd»>7=, EFHOHEFROAER
IZDWTIE, BEDO—E 7 B ERIZEE L F 72134558
T LHRHEANEIRD B S, ZORER A R TR A
RO B R ORED S OB mR IR T fE R
F. commune DR & AREDIROET & s LT,
F72, MR 5508E L7 F.commune & F.solani,
F. fujikuroi @ 3 Eitk% 7 A~ L ClRM L7554+
(& Lo ary BT & 2 A, F.commune DA
TEE RS2 < SOWOIEIRS R SN, BETE
ROFBDLNTHRRIEL, FDk, FFETDHE & HITHT
LTS & ROETEDSTRD BTz, FEIiRDIN
SRR & LR 173 1IN LT, S
TG, BRI D L v a ORI E SYE T
JERNZIE, F.commune (2 X D IEHOER VR E < BI5-L
TWhHEZEZ b, 7ok, PO T, AT
7R SRS HE PRSI 218 C ORI
TERWGERHY | B)ID (1959) 2R~ TD &
N AIFRZDWTE, TSNS DFGLD A T2L |
AEBRFNZIUT DENEHOWMURN 5 OB rIREM:
DNBRINTZ, IBIT, EEHIORGIT L DR
< SUIBOIRBIE, TR H T 2246 JOZERD—H
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OHEE R ZPAZET DT U D EEZBILDD, AN
FERIE 7 A EILIBRCE, (3 TEEAHADIRG S
T, ZEHRICE > TORERMERTE D2 LD, R
ST EIEIRBUT Ko Tl IHER ORI boUA
KEROUEAAT O 72 L ARG HEIOFREE & L CTIEHIA
AlREE B X B,

L a @ORORRE LT, ZETIIGOL
B 72 & OBFETE (FE)116,1959) Offl, AIKEE
FORM (FEF95, 1956, TR, 1960) ABGZEA-HEH
5 (R 5,2017) 72 EOWRED o Do ABUZINTIL,
FIREFNEHADHDSEAN SV TND DN, JEHIRBBRD
TeDIZZERAT D L ERmL LR HELH Y | A
PEEDDIX, K0 BRBEHE L < hROEN BilREdTE
SRS To, £ 2T, B (2009) | /A (2013)
HIZ &> CUHERR S - B & o s hdific S B
L. WNTREEEEIY L L TREESH QOB L
WO DER A, IR E U CIRIRE T V=2 —
TR A TP E AL, Lo 2 ERITxS
DIMBRNEIME SR N E 2 FEEREBRG LT,
TSR CHERAME, IS (013) 2NRRTVD KD
(2, o Clostridium J& R Z OB MHEEE O
1HE FCHOLT DI e B2 Db Z b, &
BRZY 7ok, CTX AT HEPOME YR 5
725, GO NRI TR E N A Tt DRNE 2 AR
& LT, FEBRORER, AREEEM ORIEIZ OV T,
TR/ NE 7 A~ 70 B % I B OV B RN E
LTEL ., AL rPPa—20 UIEY b I FRTE
RNEEBZ LN, L BITEERSL a iR S
DI CTIIHFIFIHEN T, B Z L ORRIT, ik
53T K DIFRHEMERAS LD A 1 & Heffi D At
1238 1) . FBEOTEFAT 7 > IR IHTE NGRS
BANEDOHZAII2D EEZZ BT, hRORD L
BIIE, BB D13 ERRNZEE T DA
BHY | HEIE 20°C 7> 30°C O CIREENEWIEE
INWEDVEE LT, Fiz, IREED ST AUTEM Bl s
L CHERDNLET DA T Dz,

THERCIHEATT O L, BT OmSRER)E(IC
Lo TBWH L7 o—EWIH, KR & 22t
NHDHN, L DIFHTIRN BTN, 7 4
IVPEBI NI ROEM B & T 1T D, DT,
BEZIOIE, EMRa A MY T LIz &
YR . PEEEMICOWTHET LT, TOREE, #
R 25°C OYFE, HEBEMET 4 VA L OWEIZE
L CRDSEOD, KEOLTHIEBMGFONDZ L



s e - Al AR -

VIR U7z, %O HROBAYRRZ T LT- & 2
A, HEFEE T 1 L MPFEX Gl Clostridia % Huls &9
Dt RRIMEARED SR 5, PR
HI3FIT, AR A B A UM RO 7
DO 2 BN Lz, —5, AKX Gl
SHERERE & BRI AR ORISR 5 S OO,
SRR EDEIG TR E R UI20>T, D2 &
DD, BEREE T ¢ VDR L KEFTIIIHI A =X
LTI D OO0, FEFRANIALOBIFRNF MG O
DT ENHBLT,

THERTTHROIFIEILD A T = X ZHOWTIL,
Clostridium J& F % Of e O M e R S 4
THRY, AT TIILIEIRFATIBNT, W INET
A EEDARE AR UTZBREE T T Clostridium J&
O Fusarium FEL 23 DVERIZ OV THGEE T2 72 A
W 2 BN E T2 SEEASINOOBE G, Wi % 20°C T 18
H RIS RPN LR 28 L2 fE 3, AN CIX
Clostridium DEEERIZEEI> 54" Fusarium B34 L7-
DITHT L. BRI U ClE, Bikic X - ¢
DT D DD, Fusarium 269 HFR R
DR S AT, 25°C THEFE L b OZHOLRMEE C
BIER U5, 2~3 H B2 Fusarium FEORER O
DHFRDHHI, T HBIZHIFTER LI, ZOZ &
. Clostridium E&:&ifﬁ%%ﬁiﬂ@%ﬁ%&%ﬁ’%ﬁ@
BEOMFAEL, DR THEETERD A 1 =X AD—
AR L CUND Z EAVRIB S 7= (Ueki, etal., 2020),
F7o, ARFEBUTR TR B ORI 2 L) SR
SN2 D, TR Z A LT 5088
THERDZNRIEEL E CTO HEAZ DOV THRRE LTz, EDh
. PO Fusarium FEELI B 3 HIRI2IL, #h5
u@74wA%%\mﬂ&%ﬁ9L\7H%_i&%

FFHRHPRAR L 720 | Eeh ECoOHEERZ Lo T

%mtﬁ%&#ﬁbto&ﬁgkwf B
Abti@iﬁﬁﬂfizycuﬁ@+ 7R A e
FoXUE, IR 1B £ CEEcE 5]
REMED B D,

A2 PRSI 3 T TR TR e o
BRClE, AU 11 A PRI D ONEETH 72723, fEx
FHFHITD 2 H OFREIZIs T, T 1~2t10a X, /)
FT7 A= 11,108 ROLTTHFRE SO OV
TN DR SIS, Tk, AEREOTEED pH <0
R, REFRITNFUN L > TREAETELS 2
FEOVN T~V N EZ BT,

Fio, BHAED 2017 A 9 HITHEETORFIFS T

ER Rl
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e K—#d « AR

AT - HA s - A7 R

Fehiti U7 THSR CiEE Ok, BURIC L a U E AT
F7=t%. 2019 -2 AR T Tz, ORGSR, L
L OXEEEZCERICEY, QERX T L OZE I
FRRE & 72T b DD, JEE DR CHIFEEL 40% D
WE7eh | ISR TR E R ST,

PLEDZ Lt EIGHEE I AR T2 DD
IRSEIRE U CIRREM K k&2 < &1 b D EFIF
T 5 LR E < L AR LISE. e
%7 1 )V IYPFETOMEFEIRD M by s, 25°C UL E
TR CTE UL 800k, 10a D42 = & TR &,
HRBN KB L7455 T HRIRDSBD B, £0
ZHRITAER 7 BRIZIIEIND L &2 Bz,

AN TIL, Lo aBgRAe RS s LTER
FIRAER A TEN LT 88 il s O E £ DA T
=R BITOVWTIHREE T 7208, FAEARE CIIEOH
DIFBOFRFEIRIRE OS2 & BRIV T
ERREIROFEAEIH D A F1 =X KO 72 E1230
THIT A A Z LN T& T, ZRHDORAIL,
Lo 3 T TR A OO B RYS R E OB
PRIZBWCHIGHFREE B2 DI, A%IE. AEIR
2 NI BB B LV BT s LT, Hk s
HTNE TN EEZ TN,

AT L, EMARKPESE - BAmPESERI AT WFFEHEE
3£ 27016C [ 1 LI DOAF ARG IR 2EH L7 A
IZHERBHIZ BRI LW HEEERG N OFER ) ofT
1Tolm, FEMiT DN > L, BtoEZE O
A BXOVUAAET GLIA LD REETSEATR) o
LEITBMERC o7, Z ISR LETEEZRT D,

B

(A RORE I CH D L AR TE, L
= JERIRSFEAE LIRS R DR & 7p > T
%o T T, JEROROREARECOWCIRET D & &

HIZ, FFIHOBEEM ZIEH U872 TRl
BN RAE T, FITEFNFIE ORI
DUVTHGRE L7, FREEDRER, Lo 2 EBOROFIR
B33 & LC Fusariumcommune &35 % H3V7=, IR
BN BRI L, G T OMEE TROPZEC
Lo THEIL SUTBDOWRBEATZRL LTz, BlE, 7 H
DIBRICHER L, Fo— A2k 52k A SAL
THEENTHETH D, HEE CHR AN aE
MORETIE, 1KY INE 7 A~ OISR KL
WE2 < BT OMED @< . AR TEH ORS)
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TNTT — 2D HREHE TE D B2 bille, AL
HHEREIE 20~30°C TIEmWWE S AR B A
T 7, ROZUPMEOFE CIE, it~ 1 v
LHFBONED D, AKECHIHATE 5, KB
el BRI EYE T 4 L B DA &
HARTRORE > T, ARG 2 Ve 1R
M7 Cl, Clostridium JEEEINT2 Z L2k D, Jh
JREOMIEEEASIE SND Z & b, FRICHFS LT
DAREMERE 2 b, TR LHROMRIT, =N
FRERCITHIEDS 25°C LA A »2e4 & e S au7-4(:
Thiuk, 1EEFREE CRELLT-,

5| F>zk

/NEMR =, 2013 ARIRE S ) —/V 2RI L7z 85

TEVERNC & 2 B8 el gt~ = = 7 /L OFEAT.
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