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Some suggestions about plant

pathology research

Harry R. Fulton

I wish to express my great appreciaton of the
helpfulness of many Japanese plant pathologists in
making arrangements for my study of citrus canker
in Japan,and in generously devoting time and tho-
ught to the planning and conduct of the work.
Without such able assistace the investigation wo-
uld not have been possible, Dr. H. Mukoo, Mr.
H. Shiino, Mr.Y. Sakurai, and Mr.K.Sawada have
been especially helpful, also Dr.Y.Tanaka, Dr.S.
Endo, and Dr.H. Yoshii. Very satisfactory labora-
tory and greenhouse facilities in Yokohama have
been furnished by the Plant Protection Station,
and Mr. K. Sato has cooperated in many ways.
The staffs of the experiment stations at Shimizu,
Nebukawa,and Atagawa have been most generous
i11 their help, as well as the field inspection staff
of the plant Protection Station.

I regret that I have not had much time for vis-
ting your Universities and other research insti-
tutions. What I have seen confirms my previous high
opinion of the ability and accomplishments of
Japanese plant pathologists,and of the excellent
opportunities for sound professional training in
plantpathology in Japan.

I am impressed by the number and high quality
of the books on plant pathology and related scie-
nces that have been published in Japan in recent
years. Most of these were unknown to me. This
is an illustration of the fact that plant pathologists
in America are handicapped by not being able to
use the Japanese language. While Japaness plant
pathologists can read the professional publications
in English, Americans must depend almost entirely
on the English summaries attached to reports on
research in Japan, or on the brief accounts in abs-
tract periodicals. These abstracts are often merely
transcriptions of the summaries. Much of the re-

search reported from experiment stations is not

reviewed in these periodicals. The excellent ma-
nuals, monographs, and textbooks published in Ja-
panese are almost wholly unavailable for our use.

How can this language difficulty be overcome?
One very important thing is for Japanese authors
to include carefully prepared English summaries
in all important research publications. These should
be of the nature of a digest or condensed report,
rather than merely a statement of results or con-
clusions. More of the work of experiment station
plant pathologists should be reported in this way
in English, and in this way made available to inves-
tigations along the same lines elsewhere in the
warld.

It is much easier to learn to read a foreign la-
nguage then to write it. In preparing summaries
the author want to seek the aid of someone who
writes English very well. A well-prepared and im-
formative special summary or digest might be sent
direct to the editors of the Review of Applied My-
cology. Thus insuring something more than the
brief review sometimes given.

A second step might be the working out of a
system whereby mimeographed copies of well pre-
pared English digests of inportant published plant
disease work could be distributed to libraries of
interested American institutions on the basis of
their paying a subscription to cover costs. A co-
mmittee of Japanese plant pathologists might be
organized to select and edit each year perhaps 20
or 30 digests of important published research ar-
ticle, especially those in which it is not possible
These
digests would be prepared by the authors and su-

to include adequate English summaries.

bmitted to the committee for forwarding to a sec-
ond committee in the United States who would have
the digests mimeographed and distributed to subs-

cribing libraries. In this way, at relatively small
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cost, more extensive information than can be given in mere sum-
maries could be made available.

Another way of bridging the language gap between Japan and
America would be for individual plant pathologists in the two coun-
tries who are working in the same field, to exchange information
and ideas by personal correspondence. Plant disease problems are
fundamentally much alike in the two countries. If a pathologist here
does not know of any American pathologist engaged in similar wo-
rk, he might request the Agricultural Research Administration, U.S.
Department of Agriculture, Washington, D. C.,U. S. A., to supply
the name and address of someone who could give information about
the research in which he is engaged. Of course this exchange of infor-

mation should be on a mutual basis, and no one should ask for more

than he himself is willing to give, or make unreasonable requests.

Progress in plant disease research in the United States has been greatly expedited by the active co-
operation and frequent exchange of ideas between workers on the same problem in different parts of the
country. This may take the form of abroad coordinated reserch program in which each investigator
will have an individual part, or of periodical conferences in which findings are discussed and ways of
attacking the problems laid out. The anual meetings of the American Phytopathological Society and its
regional sections give opportunity for informal conferences of this sort. In the case of some major
projects, special field meetings of the interested pathologists are held annually.

From my own early experience I would suggest that each younger plant patholgist in Japan should
make a point of going once or twice a year to some well established research institution and spending
a day in getting acquainted with the work in progress there, even though it may have no direct relation
to the present work of the visitor.

My five months in Japan have been busy onces, but filled with interesting work and contacts with

Japanese places and people and ways of life. It has led to many fine friendships, professionally and

socially. These pleasant memories will be treasured for the rest of my days.

ThoT, Z5THUEZiPiHEs The Review of
Applied Mycology DIRFEFRCENT S5 Z LITiRD 1S
55, BELIITEER TR OR I OEE 2 AE OB
K OREBECHEAT AR EF2 2 L Th 2,

H A<D fEYREEEFE R LT (BB

FUL% < D BADHEYIRERFHE A FAD B AT BHE
BEEROMELE - LB TTFE 2z LWL,

DD BHOBEART IRETH D, hbDERIN

CTRADHRIARARETH DA 5 LIRS, KlEh e
Wiz, BARORFELBEFT AT S LRk ik
femoteZ LR BERTE 5 2Y, BAROREYIREF O3 E
B LI DV TR ERDICRETH D,

SOR4E BRI A TR S RICEYRE S o 2 DRAER
BT 2 BYI L HoTEL LUVWHRABED L DT
HHZ EEIRLTOAD, TROIIKHAHFAOHMD 7L
ot h DTh B, BADHEYIREEEN, FFEOMX
R LR DB D, KEOCHYREFEHLAERTE
ZEBERLDT, BROHRCOWVTUL, FADL
DWW X OT LMD = LA KRR, ZOFFELED
WA TRT 2 —20Hik e LT, L£SBRDFEZIE
BRI TREOMELMHE T 2 & L HKRY)

FZAKEEEOSE LOBLIRERL Icoriy, AUy
BRI CHE A LTV B REYIRER o A A R e 3G
0T, MERERAERTHT A LAKYIThH S, KE
T BREMITRE DO TR MR, A CREO PR HE
PHECHEBECHIL, AECERYET Lk
DTEILLBEZINIDTH S,
AEFOHEVCEOHELLHEL EFS L, BRDE
YRS OW R ZIE—, SRR~ T,
BAEOAS OHICHEHERFR e &b, ERLIMER
BIED T LD B EAKYITH B, FARIERAFIER
TSI T ot i, B ERR AT 5 - L AR,
BAED LA 2, BULTOEFICLNS Z K,
AR L ORBREEINICDOTH B, THHIXFAD
RECLDT, ELWBEWHRKLDTHA ),
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BERER|, #lxf Dithane, Fermate, Zerlate, Thio-
san %k —ffIC, ¥ VREEKIANL Spergon, Phy-
gon HAIEGINTWIc, RLF/ VREHEAIX Lo
ABWOGER B A ETIEERAOAL DK, NS KA
HEA, Rnc Dithane nFEAMEL OB E LER
BCEE DR TERIN D RV EL O L ) TH S,
BOLICEDTHF 7 VARREHA OFE R RENN Spray Ko
Dust & LCHKREINLAEE, COFEREFH;AE R
P OCENVIE I D TRE T, NS BF
BEREA L LCERI R TV 5, ENETD, F/ v
(Quinon) FEREADHAPREOKE INIZDON, &K
DHTHMAINBINIC DR, BEYREEOKALR
BRI S Tk £ DA ES R S hoob b
KTh b,

EFIMANYBL D F 7 VEEEACELE b, &
HEoEIC B H ORBRE R A EVES S WE LELD
T, BRSMELLO—BCbicul L iz TRIEL,
—IDEDRERRICRETH %,

1. F/UFREEHORRE

¥ 7 VRILEWOP CRECHEER L LTHRAIhE:
®D % Tetrachloro—p-benzoquinone ¢k%,>T, 1939 4
&, U.S. Rubber Co. 0—Hf5efTCREA NIRRT
b, TOFMEDTRD Hivicd C 1940 42 Cunninghm
& Sharvelle)) (& L D THD CTHE I N, A Lito(k
SN ERENIDIL, DDT FECTTRD Hud 0T,
1843 4 ¥4 v ¢ Erdman? 3 Aniline #¥##F 1L C4&
B L7, o Riahs 5 Tetrachloro—p-benzoquinoned
5145 Chloranil X $FHIR TV B, & DILAWIERET
RERETHSER L LTHAIhZIE T, Erek
FRBRARRIEL LTRAINR W IIEE ek
ThHDHA, MEFA Y TEZRKEA, YeRlobiy® &
LTEPFIAINT I, KE TR Z DILAWH A
& LTHBERS %2, Horsfally % LT “KiMpiiBic i
A" EZb Lok, BB Xh, Z0ES
RoFBEEAOTITEZ bl b Lice & DbAM11942
4z ter Horst®) [>T Spergon 0ffiE4 TIERIC

— 4

BEH L UCRFHBI A,
Tetrachloro—p-benzoquinone DA FED bt
R, ChiEishTrns s, vRILAYHE LI XED
BOUL et 2 REOFHE A REHN O ES OWE
FICHE SN, LOMEDHESR, TiomE+, vR
ILEHHPBRERE LTERTHLIEIHEINR T2,
Quinone dioxime®); Juglone”;
2-Chloro-1. 4~naphthoquinhydrone®; 2, 3-dichloro-
1, 4-naphthoquinone®);
2-Methyl-1, 4-naphthoquinone!®;
1, 4~-benzoquinone!!)
2-methyl-3—-chloro-f X 2-methyl-methoxy-naph-
thoquinone!®); 1,4-naphthoquinone!?); thereact-
ion producs of tetrachloro—p-benzoquinone with
the sodio derivatives of active methylene com-
pounds!® ; Chloranil-oil mixture!¥, benzoquino-
nemonoxime-semicarbazone!®), 2, 3-epoxy tetr-
ahydronaphthalene-1, 4-dione'6), acenaphthene-
1, 2-dione!", 1,4-naphthoquinone dichloride!s),
2-methoxy-1, 4-naphthoquinone!®) &&
ZEDLE&Y DO TB{E Spergon &k [FEREREAIL L
T Phygon DPFEEHZ T ter Horst?) & k2T 1944 4
I HY B X Uiz 3.2, 3-dichloro~1, 4-naphthoquinone
Thb, ZDLEWDBEIICEHR I NIcDIX, Chloranil
DER L D BRD 1867 4 Grebe, C.20 & X >T
Thbd, & DILAEWHERKEHD 1943 F£2KET
terHorst & Felix® 7U&HAIE LTE OB NLFERT
% ¥ UL O THAFEMERED T ot
R, B Tz oA LBUIR ST “Phygon-
XL” opEchHiahF / vRILEHOF TR SR
OFRBIHEFEINR TV 2,

2. F/FRELEHOTEN

SKETIL 1938 AL, BEOX 2 vRILAWXILT
DBEAULEHCOWTEENZHR L T2,
#1RIEF 7 VRILAYOERETHHEF 7 v OILE
&L, The&o Alternaria solani(El& Mart)] & G
23k L€ McCallan®) Z3%R Lic 2 5 4 FRBRIC X
D187 LD 50 fEXRLICHDTH D,

——
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1 #¥ ) VOEEEL AT 4 Y5 ARRKT
X % Alternaria solani © FoFFEMH % =3 LD 50 &

(ﬂ) Q (0]
00 0N
Y oYY Y
[0} 0] (0]
p-benzo- 1, 4-naphtho- 9, 10-anthra-
quinone quinone quinone
LD 50, LD 50, LD 50,
30p.p.m 7 p.p.m 1000 p.p.m
avie
oo |
00 L PAVAN
71 (1) (1
N \J L/\/ N\0

9, 10-phenanthrene 1, 2-acenaphtene- 3, 10-pyrene-
quinone quinone quinone LD
LD 50. 4 p.p.m LD 50, 10 p.p.m 50, 400 p.p.m

o#EA B 5 L, Phenanthrenequinone % acena-
phthenequinone 132 5 4 VR TIIEHE BT
b, ToBROEERBRE TRILAWMN230F 7 VI
1t X v bEHHDETFHZEE I T\ % benzoquinone
& napthoquinoe I\ 3 b EE DK HEA LA,
EERBR CIIBEER~ B BN DL RISHE OB 123
WD TETT %,

1 3ki% p-benzoquinone DIFEHL, FofhoEHE
HOBREIDORBROFERERLICHDTH B,

HRILEMEA 54 FERBOfiuc McCallan & Well-
man®) OEIECHED T b~ FPOEN1EH A vFIAT
&, 250~400K v FOEHTERAETLSI 2 #E LER
EOETT2ETRETS. To%, #EAE L LT
b P ORBRR O BREOBEROREL Wb h B
Alternariasolani % N\ THNCHERE L THRAILEYDORE
BB 2 WE Lic, (D R EERR L BHL
7)o

13 p-benzoquinone B U % DFHUEORE N

Alternaria solani x5 24%8J7 | Sclerotinia fructicola
1t 3 7 A7 4 ¥k | b~ FEERR A7 4 FRR
LD 50, p.p.m | LD 95, p.p.m LD 50, p.p.m

P-benzoquinone 30 2000% 0.01~0.1

2, 5-Dichloro-p-benzoquinone 11 600

2, 6-Dichloro~p-benzoquinone 28 220%
Tetrachloro—p-benozoquinone 8 60. (400) 0.01~0.1
3.5-Dichloro-3. 6-dihydroxy-p~benzoquinone 18 180%

(Chloranilic acid)

Tetramethyl-p-benzoquinone 20002 k= 0.1~1.0
Trichloro—p-benzoquinone 1000 1.0~1.0
Tetrabromo—p-benzoquinone 1000 0.01~0.1
2-methyl-p-benzoquinone 800 0.1~0.5
2-mehyl—5-methoxy-p-benzoquinone 800% 0.1~0.5

2, 6-Dimethoxy-p-benzoquinone 800% 0.1~0.5

* BEOERE R LI,

3% 1,4-naphthoquinone ®U"* DFHMEDOIFKE N

Alternaria solani wxt3 %4387 | Sclerotinia fructicola
1t & L) 2 5 4 FRER | b~ s EmRR 234 FRR
LD 50, p.p.m | LD 95, p.p.m LD 50, p.p.m
1, 4-naphthoquinone 7 450(1000)* 0.1~1.0
2-methyl-1. 4-naphthoquinone 18 2000% 0.01~0.1
Z-methyl-1. 4-naphthoquinonei* 13 300%
2-Chloro-1. 4-naphthoquinone 4 550(1000) 0.01~0.1
2, 3-Dichloro-1. 4-naphthoquinone 0.9 38(80~100) 0.001~0.01
2-Chloro-3-hydroxy-1. 4-naphthoquinone 25 2000% 0.1~1.0
5-hydroxy-1.4-naphthoquinone 1000* 0.01~0.1
2-methyl-3-hydroxy-1. 4-naphthoquinone 2000 0.1~1.0

* BRE DR

wORATE L D B

( DDOBMIFOERCKS,
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1k X 5L p-benzoquinone DB STEEL
T2 L EERR TR T OB X 2R LTV 5, Biko
# b p-benzoquinone |TIEMRABR T2 BE A%
T34, ZIBLL TOEREH OBV ECER L
T b, ZOEEL, KEEXBHEREODI < +
DICEEDOERNMREI NI L LHERI RS,

p-benzoquinone DALY DH T b iic tetrachloro-
p-benzoquinone R 5 4 FRER TS B oXEERFIC
RTHZDOEEIDOEALRD b, BILXETMER
BRTHZ0HNOBEVELRRINCOTHERER E LT
HER LB E LDk, £DO LI DILEWHIABR
CEpic T 2BH OBV 2RHE T B, tetra-
chloro—p-benzoquinone D /KSR T % chlo-
ranilic acid (T/KEEMIC SRS TE@ERER T LD5(E
HFRT HBRETIEAR DN DI AIRE DR RIIFER
iz,

FDfhd> p-benzoquinone DFEULEH B AT A ¥
BRI LBl LR 2R Lie i R ¢
BHIIPMET LE D EEREDERMRE I I,

Tappi & Forni*® I p-benzoquinone D4 L [
¥ o-benzoquinone $wF kT2 L BE AT
A, FD% L% p-benzoquinone H~wv F ikt b
PHAETLEZREL O 5,

ZTOMOBFEHOKE N OFE L LT, Hoffman-
Ostenholf & Fellner-Feldegg®®) /% Saccharomyces ce-
revisiae O4EIL p-benzoquinone ML 10t~
1075 = AV BEEC 50 26 FHIHIKA=AS, 2 F LRI A b
FUAIEIEY L D S S DIHIIET Lic e 5L
T 5B,

EHM N 4 ®F5%E Piriculavia Cryzae BRI. et
CAV. RN ==~ VIKE Ophiobolus Miyabeanus ITO
et KURIBAYASHI % @3B L TEEEZR LD [

Y MBI ] CREOF / vRILE I D S F
FH—Af FRILEHD LD 95 ERHEIE LA

B|2E N5 R, */ vREFEFORERR

0. Miya-
1tk & L} P. Oryzae| beanns
p.p.m/cma
Zincethylenebisdithio-
carbamate 0.58 2.4
tetramethylthiuram-disulfide 0.35 4.8
Zincdimethyldithiocarbamate 0.4 49.0
p-benzoquinone 2.0
Tetrachloro—p-benzoquinone 0.5~1.4| 3.4
2, 3-dichloro~1. 4-naphtho- 0.15 0.25
quinone

6

B2 RONEHRELBL

# 3% 1,4-naphthoquinone % ¥+ T 5H KL
FOMOFELEYOBENEWE LR ER LD
DTHD, ORI > TLHFWIMBOFTELEY
LD ABENOWMCEAHER X e B, B 2 3-di-
chloro-1, 4-naphthoquinone® {3 A 3 4 N RER R OB
KEBRDO VTR TS p-benzoquinone DIHEALEH
P EDTEOCHRFI BRI YR LT,

T OBRECIELED DNIHE, 7 vRILEHD
PCRDBEEA L LTRSS CM LB ETH2E
PAMEEE NI, R ULILDIEEH S T hAROHRLIEY
CHEEYETIENNEDHDT, HORALERAFED
BBICL>THRISHBREIN T B,

KA #rh o naphthoquinone RIL&H L %D DBE
S 3 o, Bt 3 0 2~-methyl-1, 4-naphthoquinonel®
BEERBUESSSEE LA b DTHBNEBM LD b
FEREABRCIANIPE WO FRAKER LS, oh
RS TN LD EE2 bILS, IeBI D
L&y vitamink DOYER % 74, 5~hydroxy-1, 4-nap-
hthoquinone (Juglone)? ¥ 7L 3 DT HRICER T
DRETOEID DEENRE N2 b o L b T fehith
DFEED BT 5 , 2-methyl-3-hydroxy-1, 4-nap-
hthoquinone (Phthiocol) (I B DR S D—>T
b, BRIV AREME 2 A DT\ e, 1, 2-naphtho-
quinone NEE:EL &M 1, 4-—naphthoquinone FE{b
EMEIECFEEORB IR 2L b T\ %,

Little, Sproston & Foot!9) |3 1,4-naphthoquinone
LB L AL OB OIERE 2 I ORI FIFE L T\
Do

(1) 2, 3-dichloro~, (2) 2-methyl-, (3) 2-mercapto-,
(4) 1, 4-naphthoquinone, (5)2-methoxy, (§) 2-amino,

3. F/UFRILe4po Bacteria &F SN

a) Benzoquinone RL&4

Benzoquinone FR{L &4y Bacteria % nicit Ti
2, 3DOPEENEEICE D THZE Lz, Oxford® 2
KD Benzoquinon ik Staphyloccus aureus JiiX
Bacterium Coli DHE=FHHH S5k Spinuloisin Ky
fumigatin (Aeper. fumigatas H SO EES Wi-SMmE
TFZ DML 2-hydroxy-3-methoxy-6-methyl-p-be-
nzoquinone) & BARD &b 2 HAWE LTV 5, FOHKL
X % &, p-benzoquinone ~ methoxy group # &
B2 L W1 R TS, hydroxyl group o B
TR EHRAT B LRI 6~methyl-p-benzoquinone

@ 3-methoxy, 3,5-dimethoxy, 2,35-trimethoxy,
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1, 5-dimethoxy, 5-hydroxy-3-methoxy ZEE{LLSHY) 3. 2-ethyl-], 4- 4, 2-methyl-1, 4~
Bt fumigatin X h dEFI AR TH O, AL 5. 2, 3-dimethyl-1, 4~
toluguinone % hydroxy B#L&MWNL fumigatin X 6. 5-hydroxy-1, 4-naphthoquinone

YR NILO>TOICE LR DT B, Geiger™ KX
Snell & Weissberger??), Feiser & Fieser?® (1 p-be-
nzoquinone ¥EMDF L Y OE~N CO<#E »NEHEIN
BILAWNLr 5 2Btk 2 7V ¥ O AEHBIFIER O
HARER L T\ 5, Hoffman-Ostenholf & Fellner-Fe-
1degg?®® . Pseudomonas aeruginosa, Escherichina coli
K Staphylococcus aureus * 3,1 C 10 ) benzo-
quinone ¥ 37 7V ¥ AEFIH N & FE LR R
DFIFLZFER LT %,

1. Tetrachloro-p-benzoquinone

Dichloro thymoquinone

2, 6-dimethoxy—p-benzoquinone
Thymoquinone 6. Xyloquinone
2. 5—dichloro—p-, 8.
p-toluquinone 10.

BL_E I AIBAL IR IEE OB E B & X BEBIL
TV BHEE DI,

b) Naphthoquinone SRIL&#

Mc Call*® i3, 2-methyl-1, 4-naphthoquinone (Vita-
min K) 13777 2&:, BlEowFho 2 7Y vickt
LCHEBHIET 2 2 H U, Mulé® 3 EFILamix
BRI L D S EBREP D17 T Y viest LCHHT
DI\ H b Tz, X Colwell & McCall®® (3t ba
HOEEI I 3- ofrE I ~SH group 254 570
CET DD LIRS, BC=FNRNDT R, FF 7Y
a— g, VAF V- HBEEOSE T VBT Y
HKbes L b@E LTV 2EIIERTRELLEZ B,
Hoffman-Ostenholf & Fellner-Feldegg?® (. benzo-
quinon ¥{} [@—»-% 7 ¥ Y ¥ &3 L C naphtho-
quinone ¥HOIH NEJWEL T 20%, TR B
& naphthoquinone ¥Hi} benzoquinone %5k v }#)
HA D= L AT, Eicl, 4-naphthoquinone ¥§»
T h ML Uicd DHIHI I 2 50 U352 28 T
%, Rl 2, 3-dichloro-1,4-, 2-chloro-1.4-, 2-chlo-
ro-3-hydroxy-1,4-, 1 XBITH Dl D LT, 2-
methyl-1, 4-naphthoquinon, phthiocol 3% & TH D
pel

Schreier’) 3, X staphy. aurens X LT 1,4~
naphthoquinone ¥ D 4= FHIHI )] % FAE L IR DR 7 HIH)
TIBRL %A Lic,

1. 1,4-naphthoquinone 2.

2

3

4. 3-methoxy-6-methyl-p-benzoquinone
5

7 2, 6-dichloro-p—
9.

p-benzoquinone

2-chloro-1, 4-

7

4. F/ RSV OERICHTIHHN

a) Benzoquinone RiL&#

Kuhn & Beinet3? | p-benzoquinon {DHTH v
FULLA b ORZOMOBESMLEH L H % carboxy-
lase oxf UCHIBIfER DA D & L %38, RO
7oA % £ Uiz,

1. Tetrachloro—p-benzoquinone

2. p-benzoquinone 3. p-toluquinone

4. Acetoamino-p 5. 2.5-dimethyl-p-

6. 2, 6-dimethyl-p 7. Tetramethyl-p

8. fumigatin 9. Tetrahydroxy-p
10. 2, 5-dihydroxy-3, 6-dinitrobenzoquinone

BLEW 3,7x1078 = VBEET 94~10022 HI4ITE
%, Hoffman-Ostenholf & Kriz® (3¢ R EE ©
Thymoquinone ¥ Toluquinone 37" /L = — XEEES %
# 152680 L7-$F 522 L, X Tetrachloro-p-denzo-
quinone HEWEREMOBKEEAIEET 2 O iDL R
<s W\ T 3-methoxy-6-methyl-p, Dichloro-p, p~
benzoquinone T} ->7:, benzoquinone oo —ERi3m
78 Cholinesterase ¥ O f£f# lipase D&l /s LB h
D, Z%HD -SH Er B oBFCK T 2% 0Fhh
72\ D% benzoquincne XEH -SH # L% KIS+ 5
HICHK T 5 & Hoffman-Ostenholf (3#EE LT\ 5%,
% Dff benzoquinone HiC X O THIHIX b BEEEE L
T, Catalase®), Proteinase?), Phosphurtases) &
MNPEE N,

b) Naphthoquinone Rt &4

Hoffman-Ostenholf & Moser3) 3. 1,4-naphtho-
quinon ¥HX p-benzoquinone ¥§ k H 4 f — & + D Pro-
teinase 1L X %€ 7 F v OWILEEILICEI RO S 2545
AL Tk Y, Kuhn & Beinert®) 3. carboxyase D]
T TREM7e e % LIckER, 1, 2- K00 1, 4-naphtho-
quinone [XREIZEDOHHITI % $ b, ZHED 2 SDORLE~
Cl, br 2’ A 2 #1584 A%, 1, 4-naphthoquinone ®
2 DALE metyl X% ethyl D A7 d DITH 4~ HE L,
hyroxyl } 0¥ methoxyl ® Aotz d DI A2 ET L
7o B3 OfLE~methyl 3£, = LT 2 O E~OHZ
D A~>7z phthiocol K X% D ffidd naphthoquinone ¥
(X 1,5x107% & L EEEE © 4 FUHIH K7 hv D74t Juglone,
naphthazarine D#EIC 5-FK 8~z B~ OHEDA DI
b DIHHINIE T2 1, 4-naphthoquinone X b 3

—
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ATt 5, 8-dihydroxy-1, 4~naphthoquinone
2-methyl Ko¥ 2-hydroxy HEALAEYIIECHIH %
BMLi:HELT2,

5. THRF/ RWER

a) Spergon
Spergon (I EERAFEA L LTERCHKI A /2 D
1% 1942 G} C tetrachloro-p-benzoquinone A3
ERDTHD. ZOLEHOTREIZ MO TS
A, BERKY LTOBERINT 5 dXKE TRRD X
5 R TEMBRCRESTAR IR T 5,

2)%) OH

(0]
7\ +CL |
l MNGPAN)

O |
N

N\
Cl Cl 0

WREEEDO T T =7 — AT = 7 —VEE
HARER IR BHET, ERXRDOX 3RS LT tetra-
chloro—p-benzoquinone A3\ 3 % UNEIL 75%,

b)3) FEEED T T7 =Y VIREEN AR ER I
BHET 2) B T OHERFEIEELThS, NE
85~9525, Spergon DERMIARITHERLTH D03
EEAr LT3Rt I ChHREh T %, Sper-
gon D FERMITKICIIAENE Tl BAVKAFICERERH S 3
ERRIEEYET, XDk ABOMEY
BLIELDTCH B0,

IKAEIAET A2 ) Wh CRIEF TR E OAEER T
TRRETH D, = DERMIE BSLE Tl E I
TEDRTHLNAFEC L OCASCMA LR 5, s
1L 290°C ¢k %4,

Spergon fETHEAD (RS 6% EH) LEHD K
SELEE LTRLARTE BHBALN S 7KRE
HRELEHEBECRBINLEE, SEYORETORHK
REOSHROBRCA R TH 2 FrRER Shiz, Kic
T, lima beansth), | & w 2 o140, JEFELE),
Bigew 209, BEEEYDIDOETFHEHECTTHLRT
\+%, Spergon FETFIHEANIXE 3 HEEREECH H
BThOELHEINTN D, U LCEFIIEELH
B rinl, BARGFLRET DLW IIMENL DN,
HEFEN L KEOHET BE—5) & Spergon, phy-
gon, thiosan, fermate & CHLFE L-C, W, F¥, 4
BEFE LI L = A, thiosan, fermate |IFKELAFD,
FHEHBEY CEFRR TH O Spergon, Phygon 1%
2FEEL L, FHELVEE TR BENKIERN RE
N, HBRARFTHOM, KL Spergon d HERY

R OB T OREEIC X > TUXLAREEIE - LIS H
Ko, Bl iER vV vE, Fv4 OBRFIIGIEREN
H£UN, BREETCIRA CEELE T L3720
S D 7 v h Y EECLL Spergon Mk fE LTK
W7 v T = VBT OMOBEEYEEER L TELOE
mRET I VbILT\W 5,

Spergon THEFHH L 728 2 fEM XN E D BN A 580
ST %, Al Reddy® (330 —MHED + v =
w2 D% Spergon THUEELick =5, ¥ 36%
DOPNEREMZH T, McNew™ (Z&F v w2 OfF
FRAWEUISEA 1924 OYEET, X lima bean Tk
33.3% DHEFETH O LB L, Fic Vauhn®™ (3ETEE
DEFAET 14 ¥y CRIRDIER, ¥ 66.62 DH
R BELOMCh 2, 3SEEIH TV,

Spergon 3KFIFI(ERS 482 68) ROBMAI L LT
LEAINTD, w1 ) —DBERRYF ¥y D
MR DEARCIIBCAN T B L\ bhl b,

$R L Spergon jKFF|%Z b= b, BEHE, Vyva%o
TRERER D 1 DB U & & AENTI DFEE D 7o\ 25
DHERINT V5, ZDFRECE TXROFECE X B
N5,

1 b e KR X 2B HOET

2) RHMBEOHAIEC X 50 "

3) HEMERE L DILERISC X 5

HDEDFERTT7 AN THNEELR tHUBRT
W5, AL Spergon EFEER—ENELELICHEAX
HBMCEHANI0b5H DL N T\ 5, BEE
E Y, WOFRDSORE ORI WEFTH 55
FEDNICHIRIITE LICB AR 2), D RROBE v R
WAl7 BIREHDE I BBOBREN X v EICET L
ik ¥ ofe,

R LRIBIREED T ik Spergon D 1 B EH O
BNRERRED ¥ 2 7 ARBEORE N L 12 v RA%T
barzrb 1) OFRETHRERS, 2),3) OFEEIX
WMREThH B,

b) Phygon

Phygon %, spergon [E#:kE U.S.Rubber Co. ¢
1944 HERFINICBEAIT, TOERSL 2, 3-dichlo-
ro-1, 4-naphthoquinone T3} %, = D{L&HDERE
HKETIX, Bi7ZE tetrachloro-p-benzoquinone T
BRSSO EC CAI I h TV 5, AlD

a-F+7 b=t a-F 7 FNT I VAR T CHE
EHARERIRTAERTAHETH D, ZOERME
HEERT, B 196°C Th D, FEICHT 5 ERE
P TORMIEIN 2.3% T, KR35 EMERN
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£ 4% Phygon-XL 0y v T BERIBRRBREE

a 2 {:f v%/l(%ga% @;ﬁﬁ%é)
Phygon-XL 1y 0 0
V4 3/, 0 8
” 3/g 1 18
” S EaER] | 0 8
Fermate(702) 1 5 18
7k 1 Bk E A 8 8 23
Eiid & 99

# 5% Phygon-XL #fic X %

B S5 RS Bl PR i B
. o |EAmE | EEEOD N &
# v ¥ [100gal. o ol VI -
Phygon-XL 1 16 27 464
” 1/2 33 | 79 411
AL H 66 99 377
OH O[H Q
/W/\ \ cl
Ll Ll T
NN\ |
SO.H i\

0.1 PPM T %, HDOERS b X Spergon DERS R
BT 7 v h VR TRINK B IN D, R UK LR
(L. Spergon DERS L D E

Phygon HEFHEH (ERD 97%E&H) LtvEra
v, HE, w8, EtE, BROT DM OET
23} 1 ARATE 6.28~2.58 DIBTHI CTH D, AL
B LUCHETIIFRA EEEOTES S 7s  BAFFIEN
TER S b o T— BB T ORENRIE k5 0 THFEX
KA T D, IR X Phygon LTIk Spergon
THEBTH BN NETRE L BT OREDIE
IR NI B D TR DI —RRCHEIE LA\ R
Bmbba,

BT ER L AR & e Phygon jkfn# (R
7o LB EH)IBHRBEOLTRR Y v = 0 BEIREEERD
1o KE T 1946, 1947 W4 E > C Phygon jKFI#|
HER LT OMOBRER L ) L S TRE ORI Y
v I DRBERHRONIR B OBRERTH 2 HAFER R
N, XESEOEREEC & AR K LBsSR=Ric>
WTH TR T HWIRE Tholc, A LY#%ID Phygon
KFIENLZ D X 5 e a R Ui 3 5 F— kb7 i
WE TIRIEL DT, ZOEEIXEOEI BT 1=
IO REEYET L2 L B HENTEELECT Lic

BLEUCEBELRTI%DIDTHD, HWOEBEDORK
R TRoHEBECHE SRR, Kl LTk
BLICHERATERED S D 1948 ool bivic, O
ARREOHBIIERS 502 iz » REOHE~ 7" %~
v ANEE IR 5, FERABEDCKMANC OV TKE
T 1948, 1949 S FREORECEE - TH N RBROKEE
354, 5RO EHTH Ok, BifE, O phygon
JKFnFNL “Phygon-XL” D CHKREF DbENEC X
THRIN T30, HAFFEHE IR Tu it b,
Phygon-XL ##5i3f:k® Phygon jKFnF|DILE A+
TENLIR DDt BB SV ORI & & 2 B,
Horsfall¥) 3. Phygon-XL jkFn#iL Spergon jKFiH|
CHLE A 4 ~8f5HLK, ADHNOEHEL BB E
FEBL T\ 5%, ¥EH 4 Phygon 7% Spergon iZfblL
A EFRERPA F T~ FURECY LT 5 EUED
BENEZAEL, HEHEOEVWHLTEDI, ZOREEIX
Phygon (% Spergon DALZEIRNETEH B I A FE A
EiEGE, ROTEMRNYRERC SH & D& 1055
WEICHERT 5 LEELE S,

6. */FRILEPoORERARE
¥ VRILEYOBRBERYEIL, FOETREYIRE

EB2R & T ) (Volts)
0.45 05 06 0T

700
Duroquinone
600 "x
\\ y
A\

c 500F \
a \
a \

4of

\

) \
o 300} \\
] \
| \

200F \ p-x yloQuinone

\
100 ;/o/“"(/ Teluquinone
0 C ) \X“‘_r\?‘enz‘oqmnorjle
0 1 2 3 4
Methyl 70 — 7ot
----- BT 0 K%

—_— X FILE A
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¥ P OB B %8% £LF

LEEHATZLEN LB, TOBHIERERAIGTH
LE—E BB ERT 5 LEELNEL B T %,
Juglone, Phthiocol %44 ¥ D ¥F VEIDEEI N TIL
HHIE T TREIN TV A EE, LEEH R ORIRE &K
LCHARER SN TINENREROEFTRURET
HE LTV AEIBESORMA L REDTH 7 VRE
BRI RBE R LICBE, REEDNS L, Lo
BRIz, HoTHOAEEBIECRHBLES L%
%2 BB AR UBREOEA, TO—HXBEEADOR S
Bhcitihsrns s voRESIIEIEIF-ES
T BICHITEHARDETEIEN B S5, TABITIKIR
BEOAEBFRNHE LS IBIFETSLE 2 bR T\ 5%, ¥/
VEORE AT ARERBEITh, TO®RS
eIt « BT OCERT 5, b F /7 vEOLEEERR

BT 2 HE v iaT5 LREEENTE, v g
o I o %H
OH
[N ,/\\// 1/2()~ N\

=1

U 3101 t/ -

l

o

FeF) votBTCXEECH S DL EE LTS,
RLUEDL, oL EELmNAMthidoF 7 v
B % L B U OREEDOIER R EBER S HES
NBEE, EEIHXIBEEYET 5, DLEXEERIC
BARERINF 7 vEOEBRERICY 7 vEREREA Y
MR LB e 0B EEABBERA L0 TSH 225, K
L/ VREEABGERS ~1 Fed s vEETIRD
FLHREFEREEO—HTHLB L\ 5, HOFRETIX
Page & Robinson®) 3.3/ VEAOKEER £ BITNHE
CHBIOL DHEERRE LT, FRICL AL 20 oD
F 7 VERRRL 2 & DO T Staphylococcus auren

B 6 &
] Phygon purity Spergon purity
TrR % 5 % () | B & & GO
, P. Ory-| O.Miya- |P. Ory-| O.Miya-
N zae beanus zae beanus
0. 00083 0 (0 0 (0) 89(3) 94(5)
0.0017 0 (0) 0(0) | 93(1) | 83(3)
0. 0033 0(0) 3(0) 95(0) 86(1)
0.005 0(0) 0 (0) 86(2) 81(0)
m A | 0(0) 0(0) | 102 6 ()

( Do¥zir NaS:03 AR HRETFRESR
3 3%E  phygon P.O. 0.28 pg/cm?

O.M. 0.31 pg/cm?

spergon P.O. 1.4 pg/cm?

O.M. 3.62pg/cm?

L CEENHEROE I X 2 vE ORI

—100~+150 mv. OERENTH DY, HIAHNIDOLD
L& OBITEING +30 mv. R LI, HLZ ORI
Escherichia coli =X} U TEHREHRLA DI LRXTW
%, X Ladd® % 1,4-—naphthoquinone KXz oD 2
FAFBELEYOBICINE. Metarrhuzium specie %
RLTCAFA FRRCTRE LBEHNEHEBELTW2F
KEERBL T B, ZOHENOERT S LHENLE
TALY DR & i35 & LAV L,

#2Rt Ladd X >T&F /7 vorFLHELLE
YOBEN LBETAERR LIS D TH D, TORKX
BB SF 7 vEREERO—E TS 52, K&
KERTI &\ 1 B, fllxiE 2, 3-dichloro-1,4-
naphthoquinone (% p-benzoquinone X » dFEITTIIL
BB WL TREN B T THRIERS
LB,

¥ 7 VEIRBEIRE AR TLL 208G ERCIEET
BAREED a-, B-TfaFny + v OfLERIEH & X<
HRIL T D, 92T DRERRISH S HRF 7 VED
BEERBHEOER DO -2 LREIN T 5,

BibF ) vidER 7 378 - BRE2ELEHOR
FE RO IR L LS E R LA FCEERD
-SOH # Ry ~SH #% { OBEF L IRA D& KIS
IO THIBM A BREE L, BV TUEFIH D L 3
BT2L0WI3ETHS,

0 on on 0
H \H N ™ 120, B JH
e N P

Y Y Y Ve Y

0 oH 0

KL ORISR X 2B EERLT 2 v REEAIORE
EROE B E B X AP O-SHELRESFIC X > TX
BE AR S B R AR U TERIEOE KR IR
T5%, RENEFECHE) ENMIEINT 2, b
“EEREKTT AHE” OB Hiko < Hoffman-Os-
fﬂ@f& Kriz it OHEEZFHEL QO 5, FEDX
Spergon » Phygon D —E O ELiLE R D —Bb
¥ UC-SHZEE Y O S HE 5B ) D8 % 8 LI,
LA SRR O F IR IR R 0 — R R BFEIX-SH
B (FAWEBEF PV VARV AF V) OMARL DT
RIETHAHELRD T D, BHED RBELTH A%
F Y v AWIA DRRIEE % AT Lic. RERBFIER
£ 13.74 YEHED + Y Mo Spergon, Phygon
D LD9% fEIRE % GIFHE S wict, 1 2BHER 5 cc
ROEBRBEITFHE 1 cc 2N LT 24 B o3I

— 10 —
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TRAPH 95268 EarEREE: 0.1 = v BEF BT
Y AW 0.05cc~0.3cc wEEML, Ho 24 Bt
DIREIITFORIELTE LRI E 6RO A D Th
%,

#6 £ TH BRI Phygon FFAHEEF Y Y AD
BERPBEECIIFR A YRRTE LR B TIBE s s
7ohs, Spergon CRFEHKEEETFLFAMEBF+V ¥
A DB TITFA A YRAERE LER LDI5 (H3E:
% 7.2 pglem® B[ B CHERE LlaFA 50 22 DLk
22 T\ T, > T Spergon (3-SHZE» O RIGH: D
BVHEARLTWS, LR DOFEREENMESAD
BRNO-SHEEDFELES T IIBRE NI * 2 5RT5C
LETFRLTCVS LB S, ekt LT Phygon 3~SH
e ORISHEREGHBILL D CLIEFICIN 2 L 23
zbhd,

PAEDOHmEN S+ vEREREERERE UT-SHRIE
FLAERER I oVERCRbN S,

7. E 9

F 7 VEREHEAIKE T 2 RAEPIEEERET
HEAE LTROCES L CARAREER OWTY
7o b Lic, BEETEFEBERIL MR KRR R O
FleLThfERIh T2, RETRIATHBF 7 v
BRER O E e 4 DIt tetrachloro-p-benzoquin-
one ¥ & T 5 Spergon KX 2, 3-dichloro-1,4-
naphthoquinone % Fji4 & 3% Phygon Tk %,
FHE L L TEE LTk« F— Do Ficfibi
RO R ORI 8100 B0 IKFIE] D 3 A 1
Phygon (% Spergon i HA~T4~8{EDHN1RLD,
AR Y Spergon 117 BEIBIACHR I ELL, *
NI EDHEFEEZE LTk, WTREFRA ORI
LU TEEDOLE D 7o BORARC L EETEHL D, &
ZOBEEROTHILF 7 vEAOWNERILETT
#EoL LBFELR 5,
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ERR T REARYS
1. #% ]

K& (##E) %5 (Rhynchosporium sealis(OUD)
DAV) oF4ilineacigml, BEfigo—mEL
LT 5B, RIS\ Th 1948 4 X ) L
HROEE - FEOSRCELEL, EXENTMIOT,
|ES L MY R T AL EGELR, R
#1125 LELICREEBNICEE T A B ORRAKBER L T
Bo RLAROREBBIE (T, 18 &%,
BRSO SERNEEL, RBEH Licdhdlcbity
4 ORIEAXEL TS, 2, 3 OHKELZERESE
BT, BEORBELEOWMETIRETEH %,

RBTC R KT 5 0 IREATRY) e R A B & B
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