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Abstract

Fusarium oxysporum caused tomato wilt disease. I. Some factors-for appearance of tomato
wilt disease attended with root rot. Hirosuke OcUura and Masatoshi Ban Laboratory of
Phytopathology, Faculty of Agriculture. In Koch Prefecture, two type of tomato wilt disease
caused by Fusarium oxysporum were recognized; one was wilt type as usual, and other was
root rot type. Myecelia of both fungi grew well in media added NH4-N, NO3-N or amino-N.
Many of fungi existed in soil added nitrogen sources, especially added glutamic acid. The
number of diseased tomato seedlings in infested soil related with the increase of fungal number
in soil, and disease ratio of root rot fungus appeared lower than that of wilt type ordinarily.
The differences of both fungi for nitrogen utilization were not clearly. Optimum tempera-
ture for mycelial growth of both fungi were in 25-30°C, but pathogenicity of wilt type fungus
was virulent at optimum temperature, though that of root rot type fungus appeared in wide
range tested. In green house test, wilt type fungus had severe pathogenicity less inoculum
density than it of root rot one. From these results it is considered that, wilt type fungus
infects tomato root in warm season for his reaction to environmental temperature, but root -
rot type fungus infects tomato in forcing in cold season for reason of host resistance, weak
infectious activity or recessive competitive ability in soil etc. in warm, though this fungus has
infectious ability to tomato root without regard to soil temperature.
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FIZEGRL, MEORT LWEAICHEEM L » AT TITER S ﬂ%iP EM3AAE (1A
— 2 A) IR RRABICHART S, L L, EWNREOEBAICHREREIRS LAWY, 651
OEBRFRH L RITHERT L2158, %%mﬁ%‘i%z*ﬂi’(fé/\l,timfﬁ, RBIIC W T AFER
PHELY L. HEHLOFHTHEREE 1963 £ ICLEHHBEOFET O 23 < b ITHEL
LT\nwizds, 1967 4E LIRS, KR dFEMEITEMITIELD, ’&ﬁﬁbi!?ﬂiﬂiﬂliﬁﬂ b o055, 1969
FERRFBETREZL L IBKE TR AN ARIBEA LRSI LR WRETH 5. KFHRRE
DETH, HKOL= FEDLIFTHL, = MECINBEL L IEERBINTVE* L
L, #8% L5, =t %@% Fusarium 13 F. oxysporum f. lycopersici TH Y, LB OHEFE DS
EEINEVUERERDO P~ FEL 2 IBERNTH LREREVLOFD H 5% EAXHE
REmMEBEOEL, B, FH =85 REOSMIIENTIRHEINTNELZILEED,
ARG LR EOFAERENIT OV T 2, 3 DRE J‘%f]ﬂx_ﬁ.’é@ TH5.

R B H ﬂ

BT R b UICE ORLRITE T B b= ORI, v R TR E S OB bR
BEam LR, Rhizoctonia solani 8 bk, Fusarium b:cysporum 78 @bk, F. roseum 12 Hitk#* 13
2. Thib®Sh, Rosolani & F.rosewn W&+ = MTHR LR WELALBEHEI I~ MR
BT LY, BERIWROAD L < F OHIMEBEL LY. LHL, THLHERIGROM S
NEDL L IERERS RV, TRLICHL, F.ozysporum DB RELBIT L= FERL, #BRO
REERTIONZ(BOON, IHAPEFFEORRBETHL T LB FERITLNWTR
F. ozysporum 20 @tk % i (Table 1), %7z, fﬁfﬁfﬁ@@ﬁﬂ'ﬂ Pk (EBHFZ2E) THW.

Table 1. Origin of F. oxysporum tested

Strain number District of isolation Date of isolation
F 1001* + e W O#H OB 1967
F 1002 ” : 1967
F 1003 ” 1969
F 1004 ” : 1969
F 1005 ” ‘ 1969
F 1007 ” o . 1969
F 1008 ” . 1969
F 1009 ” 1969
F 1010 /" 1969
F 1011 ” ' 1969
F 1015 ” 1969
F 1016 4+ = wm M R 1969
F 1020* + = H #H = ) 1969
F 1021 ” 1969
F 1022 ” . 1969
T 1026* ¥ OE O W W ) 1968
F 1027* ” . 1968
F 1028 £ M K& 1969
F 1034* P S TG T o - O 2 . . 1970
F 1035* ” ’ 1970

* Wilt type.

ERAENS FIHR

BREHOBRZROHA UREMOETLERE L OBMBETR A0, Czapek LFOBERR &
D NaNO;, (NHpoSQy, v I B+ F Y v Aiﬁ%{ HEF B\~ 7z Czapek # 50 ml {20

* BAMYREESHENSERS TOMNBKE (1970).
* R RRM : BAHYREERE S E liﬁﬁ{iﬁ’:r?&%AK%H%i‘IﬁFﬁ (1970) .
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%2, pH% 6.5 N, FEH+EA L. 2h+ 10 0M 25°CICHELZOL, FEkOER
BB UE L/ (Table 2).

Table 2. Mycelial growth of F. oxysproum in different
nilrogen sources**

Dry weight of mycelia ) (mg)

Strain
NaNO; | (NH4);SOs | Glutamic acid

F 1001* 697 1171 651
F 1002 487 669 625
F 1003 261 425 486
F 1004 179 448 376
F 1005 434 1285 634
F 1007 470 1016 645
F 1008 625 1185 826
F 1009 478 1066 665
F 1010 593 1186 655
F 1011 341 - 431 286
F 1015 386 991 826
F 1016 626 1208 733
F 1020* 761 ' 981 966
F 1021 226 248 291
F 1022 352 481 406
F 1026* 425 806 731
F 1027* 428 439 486
F 1028 356 427 351
F 1034* 870 - 1612 1127
F 1035* 751 1176 697

* Wilt type.
** Cultured for 10 days at 25°C in Czapek’s solution added different nitrogen.

BEHRED, EBRRENBDONBH, KBPOWHRIE (NHSOs /v 4 I VB, NaNOj
DEZFAT S, ZOBLRMEETNBE, ED o ) BEKROVWTNIFE LHEHEERL L.

DEXBEBORELAEFTEOMBRER L 7DIT, (NH)S0; * Czapek fi¥EZE e & U 2 %51
% T 25°C © 10 A MxEse L7z, #eE skt F1001, F1004, F1005, F1020, F1021 % % (Table 3).

Table 3. Mycelial growth of F. oxysporum in different volume

of (NH4)oSO4**
Strain’ Dry weight of mycelia (mg)
***Standard-N 2 times-N
F 1001* 976 1105
F 1004 497 511
F 1005 1088 1368
F 1020* . 1006 1311
F 1021 521 786
*  Wilt type.

**Cultured in Czapek’s solution added ammonium sulfate in
place of sodium nitrate at 25°C for 10 days.
***  Nitrogen as same as in Czapek’s prescription.

BRERBHMT 5 LLEEIWEEEMMT 24, ZOBSIMEINT, EL 5 HOMK
BERBDLNEN. , '

LRSS CEBRRERBEOTMBRICL > TEFRZLOENBVOLN, T, BRORIKL-
THELHEULY, BB TCOMETAELDITUTORRETR - 2.

Hbb U, HEBHE % B\71 200 ml 127 5 2R L7z Czapek # (NaNO; ¥ i () K E D
HFREMLTRIEY 5% (v/v) % L7z, ZHREE NaNOs, (NH)SOy, 71 & 2V BY — &%
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Czapek MHT OERAEHERD DR 2R EHFRM LI, ThiT, H65 L0, Czapek TR
kT 10 B 25°C THEE L7 F1001, F1005 S@ O % 5 & b B 7-lnFHmH (400 £ 1 #1551
#ISHaF) ¥ 1mlfnx 25°C TR L7, #EME30 H, 60 A OW LD it t MRTFIREIL L
b A L7 (Fig. 1).
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NOa'N NH4'N Amino-N
Fig. . Change of F. oxysporum in soil added different nitrogen.
o—o : Added the same quantity of nitrogen as

Czapek’s prescription. e—s : Added two times
of nitrogen. x—x : Non addition

TR E DBRELYMAE NS 30 ORI /S IWERTT 2%, BEREOFLETLIHSIC
REREHm+ 5 ZoMmMET I BERTMAZESIEETHS. LirL, 60B%ITIIHEE
RERBIETT 5.

TP OBE L BFRE LD 70T, B 8cm OFEFH L YOEH 100m! AR, WO+

100 F1001

100 F1005

it

Non-N NOsN NH,~-N Amino-N

Fig. 2. Appearance of Fusarium wilt in soil added different nitrogen.
» : Tomato were planted at 15 days after inoculating
the pathogen in soil. o : Tomato were planted after
45 days.

Susceptible ratio
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BROBEMOEBTHAE L BA LA L FET FI001 S8+ L (X F1005 SR +&/m L, 25°C X
BB, 15 S HBICILIRRE LAR 100ml £, BEKTEELHEBELLZ0DL, £
Mz 48 B[] 25°C CHESEI ¥ b~ b HiT % 10K+ OB L. 15A~200%IC = ¥ Eik
B o THREBOBKROEMEHE L - (Fig. 2).

£ARF)IICL ) HEOMFEBRE D OEHHBD LN LY, HEksE 37 BERNEET
BHEND o LIBRPIEB(, D»T NHN, NO;-N OJHIIETF L, WEMOBERIEREL
do kbl TH,BEEELLODL, ARIEAT S ERFERRIETT 5. F1001 B3 F1005
BHIRKLT, BRREABENL>TH2.

BREKOEBTEBE KREHT Y » 74 TRHEREHITET L, 10,15, 20,25, 30°C D& EEIC
MEL, 8BEILOEZ S OfLY FHE L7z (Table 4). ‘

Table 4. Mycelial growth of F. oxysporum at different temperature**

Strain Mycelial spread for 48 hrs. (mm)

100 | 15 | 20 25 | 30

F 1001* 4.3 12.3 15.6 28.9 28.5
F 1002 3.5 13.3 16.0 30.0 29.3
F 1003 4.0 14.0 17.7 29.9 31.7
F 1004 4.8 13.3 18.0 30.6 33.3
F 1005 3.7 14.3 15.3 27.3° 29.6
F 1007 5.8 - 14.3 18.0 31.5 28.5
F 1008 .43 12.3 17.3 30.3 29.8
F 1009 4.6 13.3 16.7 28.6 313
F 1010 4.6 12.6 17.8 29.3 32.3
F 1011 4.6 17.3 18.0 24.5 18.6
F 1015 35 13.3 16.0 28.9 28.5
F 1016 .43 17.3 21.3 . 30.6 28.5
F 1020* 35 13.3 15.6 28.9 29.8
F 1021 3.7 12.3 +18.0 22.3 17.3
F 1022 48 17.6 20.6 24.2 17.3
F 1026* . 35 12.3 17.6 29.0 30.3
F 1027* 4.3 12.6 18.0 27.5 29.6
_ F 1028 4.8 13.3 18.0 29.6 25.0
F 1034* 35 14.6 18.3 313 33.0
F 1035* 4.3 14.3 18.3 27.6 29.0

* Wilt type. '

** Cultured on PDA.

KE B ORI EE IR A 25~30°C OEEIZH b, F1011, F1021, F1022 S8 02 idfwiz it L
BRBEABNESTHE. T/, HEWZED & 5 ML RTHEHKBAREEEE 30°C ITBNWI O
LEbIE. _

DERFBEOTRELTZREUERIT 2700IT, Vv F 4 TFHERSE EICEHEK L ET
L, 15, 20, 25, 30°C THedE L7c. &~ b ) MOEZ S EICRERE 4R RIZREKICRIE L1z b
2 MEFEIORTOFEEL, ABREXISECT-150%ITEBE L EE L7z (Table 5). .

F1001, F1026, F1034 % £ 0% b s S MER TREEO LR L LI ITHRERRAKIIATF L %
Y, BEEROHERAWITHMT L, ZHTH L TR ENBEBTE 15°C T3+ TRep%D
WEERTIONEWN., ZOoHTERT I, F1004, F1007 BER B LAED & S BITHEWEE
biha. Fi, F1021, F1022 SHIBS SNBTIdH 2 i L URESERBWwL 5 T3 5.
TIEFOBRLERER LBOL) KEFRORBIAFERBICL IBFO/E®OMARBELLNS
DT, BUEZEEOHMRIZOW TR EMALL. Thbb, rvEvavBRRENN~-IFa254F
LEAL (1:10),200ml A=M7 5221 100ml FoAN, BEE 70% (v/v) CHEE L0
F1001, F1005, F1021 8 t#iz >, 25°C T 15 ARER L. &8 % 1.5, 7.5, 15ml ¥
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Table 5. Pathogenicity of F. oxysporum to tomalo seedlings al
different temperature .

Strain Temp. _ Pathog.emmty (%)
Slight Virulent | Total
15°C 15 5 20
20 35 5 . 40
*
F 1001 25 o . o
30 10 90 (40) 100
15 60 - 15 (4) 75
20 55 45 (10) 100
F 1002 %5 2 2 \10) 00
30 0 100 (35) 100
15 15 785 (35) 100
- .20 0 100 (25) 100
F 1003 55 o % (29 100
30 7 93 (46) 100
15 10 .0 10
20 20 .5 25
F 1004 25 30 10 40
30 5 95 (20) 100
15 35 75 100
20 15 85 100
F 1005 25 10 90 (40) 100 -
30 0 ,100 (70) 100
15 5 0 5
20 0 - 0 0
F 1007 05 .5 e o
30 15 30 45
15 65 . 5 70
20 40 60 (10) 100
F 1008 e % % (16) o0
30 0 100 (25) 100
15 10 85 (20) 95
20 30 . 70 (20) 100
F 1010 25 25 75 (10) 100
30 0 - 100 (30) 100
15 30 0 30
20 15 25 40
F 1021 25 10 35 (5) 45
30 35 10 45
15 30 0 30
20 25 ‘|- 45 (20) 70
F 1022 25 20 . 40 (20) 60
30 15 © 20 35
' 15 10 0 10
20 15 5 20
*
F 1026 25 15 © 70 (20) 85
30 5 . 70 (30) 75
15 5 . 0 5
20 45 . 5 50
*
F 1034 25 0 100 (40) 100
30 5 | 95 (40) 100
*  Wilt type.

** (): Pre-emergent damping-off.

WY MICH L, BE LA 100ml LBALAOD, 0K 50ml Zink, Rk TRE
0% CHAB L. THIKEWRE L~ MEFEL&<L Y M I0KFo/WH L, 25°C Okt
TREBWTI5 BERCHRTHERY KOHEEHE L & (Fig: 3).
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oo- F1001  F1005 | F1021

—

Susceptible ratio
U1
o
T
T
T

X

IRRIR
1051 1051 1051
Fungal quantity in soil

Fig. 3. Relation between damage of tomato seedlings and quantity of F. oxysporum

in soil. One unit of fungal quantity is pathogen in 1.5 ml of corn-vermiculite
mixture, and settled units are mixed in 100ml of sand. - : Virulent,
[]: Slight.

MCXNBERTH S FL005 SEHRED » 5 WEFO FI001 @KL T, tHboERod
ECEAIRBRRRIE, BEROMAIONTABICERRAMKT 5. —F%, F1001 SEr
WRLCERTRTTENE D BAREN 303 0L Ebh, EROBKITHE - THIER L1
K+5. FI21 BERMCINBERTHEI LD, BEERBVWIOLEDLRA.

FROBERBEREBIOTCIBERINEDE) PERRT 570, ¥ 5 AEHNOE 80cm &
T d0cm OFER A ¥ PRI EEAN, RO v Enay—N—3 %254 FEREYE
#5000 mlFOmA L, MEMBELEODL b~ AT 7. KEHORMRBEELH V.
27, b b OMFOFMRKA TR0, 60 HEI < F AR TREFELL. URER
F 1001, F1005 ST 5 (Table 6). ' :

Table 6. Relation between appearance of tomato wilt and pathogenic F. oxysporum in soil
Days after F 1001* F 1005
planting Diseased ratio Isolated ratio** Diseased ratio | Isolated ratio**
0 — % 4 % — % 9 %
30 87.5 19 25.0 . 17..
60 100.0 16 75.0 21
* Wilt type

** Pathogen isolated from 100 pieces of debris in soil.

HRy PRI NIEBRTEEKE 3D VHEROLNT, v FEMBICAIYNT 5.
CORMOBS TGRS IR LEmME L. Lal, F1001 2@ F1005 S8k LT F= b
TRETDEANKEL, EMLHABIERED L~ L TRESE DI SOITx L, F1005 25
TREHHM LTI EL IHREPHET 2 ERBL2nERbRS.

- =®

I EBEREMFEED I L, Fusarium 1T » TR 2RERABBRRELAFRELINTHY, BEHD
HEFERR OMYIZE U4 % 3, Park®?, Snyder —R 10112, J | « ByE - #7959, #AME -
R« TRIR « WY, $HA™ 51X ) HWBEE & Fusarium O E & OB R T N T & 72,
FobhEDL I RBIROVWTR, FIELS OWREND D4, LA - 5% - BRY, L5 - FE? b0
HMECHAONEEIS TR ENEDL x STEREROED & JHBITH L TRESMICH L Y O
CB0oNS. MR E N ORI, WP GEE O F. oxysporum BAEESNAA, MR L7 20
BEHREwTRS b= MITE L, FRETRT. FERTHR L -ERRIETUATRELLI O
BRPENOT, MEINBOBEKOHHRARETH 54, LEWHEDBRIACERT ST Y47
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LTwinkdTthsb —F, LEWMELCEAEKRG—RICIHT 20, ARCEROEDL LS
ﬁ%ﬁ%)ﬁ&#&ﬁ&?élof&bﬁﬂﬁ®ﬁ&ﬁﬁ1ﬁﬁ%@&%ﬁﬁﬁfé6kah
T E A ERFOFRRERBD LT, 7= THEERIMEHICE S > L3ARTHY, L
DLBPEPEAGSIEFTEREFTHS. Lo L, TP TH, Tre=TBERILD, T
BERVEET IBARABEOATRENC LS. ZOBARILHBHOBERNENITELED
BHIEEZ Y, WTFhoBAIKI0R % ICRERRRYOEMm%ERLTWS (Table 2, 3, Fig. 1, 2).

P b AR TP OB LEMNDY, T BEREFM LB ERRRRE L
B. %7, BN% BROBBEONTEHBRETT 2. LMPcR, BCINBEREED
x5 BERICK L TRBRRIEL, JOBMREEREAEMT 52 LIV MohIKE24, 1M
MOBERIZETHERMICHREEZREIZDONEY Fig. 1,2). Z0oZtil, WEERS LTRSS
NBREL ) IBIVIFCEEELHELT2LE8bNS. FE « WA RBEZEEMOZH
REFBEHRT L EHEL, EFHO S LEMHEBX TORMPE TR OGN LRER L.
Grifin'® & Fusarium Q4T EBRMERNORBTIZHRIEL S 52 LR, KH - B
s TEAR #2003 EDL s O REOERMTRETET IV @, 2 7B L UML) RFLHE
AN, WHEY ) THRIEINE W EHE L, Cook & Snyder!?, Schroth. Jossoun & Snyder'V) i3 fE
RO OEEINDGT L BV ) ERBTFRAEFTLILEERBDTRE. b ORFEHE
HMEAEMMRREE L, —ROICERERME 20, 50, FYRL Y OdE2Y
BAEEIZLY, BEEARERTHELI 23 0LELN D,

BEHOBEICHT 3 RISE 3BT AN, 30°C O KA HERY b OWE, 25°CLh%
2 EICHEEE Y 3 OB, 25°C UTIEERE A OBEBE %5 (Tabled). #D & 5 MEKEEA
BHCRT A, ROSNADEKRREERICE TS, Lo L, BREROETRBIKLTEY,
PR T AEEMELHL, BOIKBEKELTIFHNERTHS L Bbis (Table 4, 5,
Fig. 3). BADAHRAEHRE D 15°C 1 BAL L LH L BEOMELRT A, Tabled [TREND
I35 = rERERE, #Eb:)BEKRERILWUEL, 25°C #8412 L&HITHET
3. IHRFFBAERBICSRT IAHO—MTHAS EBbNE. L, B IABIRIE
BIHITENWTID AR ORFEEA L. LiL, K?@%ﬁblio*w'cki%ﬁlmlkmf 3 FFF DL Al
BTRERGSZD LN WOR, MYORERS, RERE ITOMAEDHOBEZITL RGO
1S, BREGTORBEEEEAENELONS. T« B4 - M), Bateman? 13 + BT
X BHBOERLRI L, Kraft & Erwin® REEEORAHEITABRSEROZBEKRENT L
PWE LTS IH - 1?‘!']5']”(&‘2,‘?.‘;[&01&6%?IW@}K%&H§K“)V\'C%T§&L’CV\6. Table 5
u%ﬂﬂ§@%#Tf@§%%@ﬁﬁﬁ&%ﬁLt%@%ééﬁ,%ﬁﬁ@T?ét,m¢éﬂﬂ
THEFBSEMCETT 2. 37, AEEOBRTAED » 5 BEATRRC S WBEKCHKL
TRERRTF L. LdL, W%ﬁ&%%IW@@EV&6i$*@%%§©@%®ﬂ&Vﬁéi
h2ENHD b %W (Table 6, Fig. 3).

LIED X512, F.ozysporum 12L& 2 b= &L x 5 KR 29@2@1))2’96 LBEbh, 12o1HEkD
ELrOKBETHY, 39 1 OREE, RERRNOBMILY, ST TERRETRIE L b
o, DL RBEHREREKRE LTRATZINTELER Thbb, MCINELLIEBRTS
2LEZDLND.

O WERRLDREBTY, frﬁ@ﬁ%&6UVﬁiﬂﬁV@Rﬁ&mti%ﬁﬁ%L%&iﬁﬁﬁ

PRMEICHELELET.

= #

P, BT I\ T Fusarium ozysporum 2 & 5 + < F OFHEHBRHL TR D. Z OHBFRIR

CINFEL L HEERBFEA, A&zﬁﬁl7|%§f ARER T ORBORERE K OE
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by SR LR R CRE L.

BRDEE R (NH);SOy 7 v 4 3 VB, NaNO; ONUET T 5. BREORHBZHEITEH
3 ¥ BRIEN >(NH,);S0,>NaNO; > fE#: I O I % 5.
M OSBRI OBERIC—FT 5. LaL, Ebi O BEBCIABEOMIKRERE
ZET A ERTRERZBD GNEV. BECHT 5 RISRETHRRARERE AL,
RIGETRBEEERB O L, B INBRIESTIHREETETS. Lil, A—HEitTtr
EL i OBRMEINBED PHWEERE LD, Lo TORVERTIRFATETS 5.
PlEDKE, %Ly dBREICE RET 50, MEIMBA L+~ + OBBYETH 2 BRI

RAFTH 5. LA TRERR 70 2

PATBLRETHLEEZLOLNS.

1)
2)
3)
4)
5)
6)
7
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)

X [

MEHEE, AARYREXSBEBEERSKRE, (1970).

FyE A . ERMEMS, RE, (1970).

A 4% . % E, FLE, (1970).

FEHE IE - WA &% - LA - BRER, &oRBET 42 £ER T, 73-101(1968).

: : . , @k M43 SERFRRATTE, 69-74(1969).
— . , L @044 FERERAE, 34-57(1970).

B - Bl B, FERRO HOFENER, No 1,11-18(1971).

Park, D., Trans. Brit. mycol. Soc., 44, 377-390, (1961).

,  Ann. Bot., 23, 35-49, (1959).

Snyder, W. C. & Nash, S. M., Symposium on plant diseases in the Pacific, 80-90, (1966)

Schroth, M. N., Jossoun, T. A. & Snyder, W. C., Phyiopath., 53, 809-812, (1963).

Schroth, M. N. & Hildebrand, D. C., Ann. Rev. Phytopath., 2, 101-132, (1964).

HFEFEE-HE B - HRBLER, fﬂiﬁ&fﬂg%"‘ a4, 327-331, (1968).

BE B RHED - TEMBRM - OXHER, &4, 8, 30-40, (1967).

SRR, TEMAY, LBHEDBIELE, pp. 190-208, (1966).

AR — - FIIRE S ER - tREVY - EEFH— - BIRIERE, BAUARMRBIE., 3, 27-51(1964).

WA 8% .7 IE - mAER, BHEFR., 36, 351(1970).

Griffin, G. J., Canad. Jour. Microbiol., 10, 605-612. (1964)

Cook, R. J. & Snyder, W. C., Phytopath., 55, 1021-1025 (1965).

I TG ZRARAMEM - ME 5L, WAaKEWH., B, 18, 67-75 (1969)

Bateman, D. F., Phytopath., 89, 445-451 (1969).

Kraft, ]. M. & Erwin, D. C., Ibid., 58, 1427-1428 (1968).

(Bf464£953308 =H)

EbrHH






	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9

