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Development of a New Fungicide, Pencycuron

Yasuo YaMADA, Junichi SArTo and Iwao TAKASE

Agricultuval Chemicals Institute, Nihon Tokushu Noyaku Seizo K K.,
Toyoda, Hino 191, Japan

Pencycuron (1-(4-chlorobenzyl)-1-cyclopentyl-3-phenylurea) is a new fungicide specifical-
ly active against Rhizoctonia solani causing a number of important plant diseases such as
sheath blight of rice, black scurf of potato and seedlings damping-off of various crops. In the
course of screening trials of benzylurea derivatives originally intended to search for herbicidal
candidates, some compounds turned out to be fungicidal to rice sheath blight, and this fact
led us to study further on the structure-activity relationships. In the general formula of

n% >—CH2(R)NC(Y)N(R1)R2, a para substitution of the benzyl moiety was indispensable

to a potent activity, and halogens especially the chlorine substitution provided the highest
activity. The alkyl moiety should be bulky with 3 to 6 carbons in total and branched at the
first carbon having not more than two carbon chains. sec-Butyl and cyclopentyl group were
most active. R! should be a non-substituted phenyl group. Any substituents either electron-
withdrawing or electron-donating on benzene ring acted only against the activity. R?2 should
be hydrogen and any other substituents could not contribute to an elevation of the activity.
Although urea (Y=0) was more active than thiourea (Y =S5) in general, the same tendency
in the activity relations was shown with both types. The activity of pencycuron was ex-
tremely selective even among the group of R. solani. Most of the important groups as crop
pathogen were highly sensitive but some others were tolerant. Pencycuron is essentially a
contact fungicide and non-systemic. - The majority of the applied substance in plant was
localized at the treated zone and was mostly retained as the parent form. The GLC profiles
of metabolites derived from both isolates of R. solani sensitive and non-sensitive to pencycuron
were not much different and no metabolite exceeding the amount of pencycuron could be
found. The characteristic of pencycuron in disease control should be due to an excellent pre-
vention against infection with a remarkable long-lasting efficacy. The highly selective activity
to R. solani with very low potential to non-target organisms may serve for a high degree of
safety to users, less hazard to the enviroment and favourable compatibility with many kinds
of crop.
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HBICHE T, v INE~OBEBROEELAE, 71
FAEDOEHOEKIC X o THEMIC R. solani 12 %}
LIREE B b S L2 RV LN,

R. solani (58 4:Wpf: Thanatephorus cucumeris) |
B OBEEEMRE 2RISR, & icA 2 8HRIZ A
AEIICDHDUROEEMEEDL L TV BIRITKSE
2OREL LTHROLE®RRD Y, Hiv XA, ik
WHEANCINZ TH L WBRAI O BB SIS h Twiz
TMED U V7 b = TiEEBRITI: PCNB &23)5 <
HAebnTERR, FRMRED L5 Th {EHERD
FARFPEENR TV, FELIZO XS KR % 5%
Z, HIRCOBFHEERIC I L CHELEHREZTTH, ¥
1500 O ERILEMDHH S, FREHBRGE, #EOXK
e, ILICRREKORMI ORI T hAaErd
PHDELTRY V7 vy &K UERGHEIICE > TD
FAFEEBENERRIEDIICE - .

BN T 1977 4 2> b £ AREEE O T 25 TE
FitE O 5@ 2 265, 1985 4RI A B sk & 387 Xh ¢ kifi
L, 5Tl F 1 VoS m it O RBRIEBE S BCEN
LRI R &4 TIHERA R S E B S h,
SNTIRY ¥ H 4 ERIEHEC, 797 T A *BhEm%
SHRIT, bREICE » TERALEhTWw3
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Zbotz, —7, Tablel iR LBV S LRE
EEMZR VT, XRBRAIFMEDr7eL, REp37 =1
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Table 1 Substituted benzylurea derivatives and their efficacy against sheath blight on rice.
Xn
@—Cﬁz R?
N—CO—-N
R? R3
Infection
Compd. X Rt R2 R? degree (0-3)®>
500 ppm
1 H H H H 3
2 H CH, < > H 3
3 H 4-CgH, <—> H 3
4 4-Cl1 H H H 3
5 4-Cl H CH, CH, 3
6 4-Cl i-CyH, CH, H 3
7 4-C1 i-CoH, i-CoHy H 3
3 4-Cl 4-CH, <—> H 3
9 4-Cl CH, { > H 3
10 4-Cl CH, <_> H 3
11 4-Ct C,H, <f__§> H 3
12 4-Cl 4-CH, <‘> H 0
13 <:>\—CH2—NH-C3H7—i 3
14 Cl—<=>-CH2-NH—CsH7-i 3

#) Infection degree; 0: No infection, 1:
10-50%,, 3: Infected more than 509%,.

Infected less than 109%,

2: Infected in ranges of
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FEHEER U, L LEBEOERLEMTITEAETRE
WREWZ ELLHEEDORZ Y —= v /T 12 OiEHER
Ve, FHEO 287 I V13, BTFEHEDORVT &
RHERALTHH 12 %2 Y — FLEWE LTA 2 TRE
SR, UV 7+ =THRIOERZBAL 2.

AR ICRT B NI SAEREE D 1 A~ DR IRE
125~500 ppm YR D EZERAT & 20 Ky [ £ o B 5 0 (i
B X2 BEOTHHROYEI X 0 fT7x» 7. Table
1~6 TR L eRPEEORKEEIRD LBV THSB. 0: &K
gL, 1: 10% LATFORKY:, 2: 10~50% DYy, 3:
50% BL oy,

2. #EEMEER

U—F{LEWMI2 O 7T A AVEDEEE-RHESTHIC
DOWCHMIC TR EER % Table 2 2R Lz, BT

Table 2
sheath blight on rice.

W ENAFITIEREDRLL, 1Y TFAL6RE, NITH
BT EOFROREIEGT L L T v b OiEMER
<, Eclert-TF 1 18 TGO R SRRV 525,
DTFROREB 2R TH S Z EBUAETHD, IHIT
1-AF AT FN 19 TEHEDOBENWZ &0 D, EHEERT
ROBEHEHFORERII3 ZHEIEVIDTHSDZ L3R
R Xhic, Y7r7AFAECOVWCLREBOZ L3
Wz, DFIRORE»LWANC 2 KFE T OES & B
N5 7Ry FAE2 OFEREBRIEL, Y7/nr
Ry FNFRETAFARELR L7 26, 27T R R FEOHZ
o zm~F 0 28 5 £ OIEMIZIAL H T KD - 7o,
Lhl, 7AEALFV-2-4129, 2-0 FrRYT =L
02~ rr~Fr=L 31 ITIEaTR D DIEHNTE
bhte.

1-(4-Chlorobenzyl)-3-phenyl-1-alkylurea derivatives and their efficacy against

Infection degree (0-3)2>

Compd. R
500 250 125 ppm
12 i-CsH; 0 1 2
15 CH, 3
16 i-C4H, 3
17 s-C4H, 0 0 ]
18 £-C,H, 3
19 1-(CHs)-C,Hs 3
20 1,2-(CHg)s-CsH; 1 2
21 1,2,2-(CH,)s-CsH, 1 2
22 1-(CoHs)-CoHg 1 2
23 1-(CoH;)-2-(CH,)-CH; 2
24 > 3
25 O 0 0 0
CH,
26 C&' 1 2
CH,4
27 \Q_ 1 2
28 O 2
29 - 0.5 1 1
30 - 0 0 1
31 O~ 0 0 1

8) Refer to Table 1.
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Table 3 TRANS K SIC, 7==AEEZT7 L FLE
T 5L, ThPE#HEZRETh Y ThoBED
EHETL, B0l R O -7k,

NI AFKDEK (Table 4) & DWW TIEAFHADE
U EEREWRBH D, 7o FAETIEAF L 46 ITiF
HRROENDEB=F AT, AV TrEL A8 LB LA
WCTEER RS R oo, BFREIEOHTIE xRSV
OEWBEL, FOIEFR Cl25>Br53 Tth v, MU
B, Y reRvFLEebA Y TR, se-T F
NECEZ LAY T HRDBH, CI>Br>F>1 ol
TEEETAAE ORI, e @fiok2HmLzb,
HWWE TS| NO. 56, CN57 TiE#H T 5 LiEMHIRF
LLIET LA, RVIAED (LD EWR TiX, AF1
REFADEBEMRID LAY T e 60 TIEMENRE - T
W DRERY B D 2%, MEHITHATERERS D, &
RET A DICE L5 d - 7.

7 == LRI ERBAS L, ThXBTRS M THR,
BTG THh, EEIIMETLR., 2L FrEd
#*, A FFUETIE, 2XREOBMTIED OFFEMEIE
> Tz (Table5), 7 = = LEDODWREFIZXHIT
Bk r2 ANBE bIEERET L, 7Y LViEi,
HARNEANBRRERUL A FABERTHHERD OFER

Table 3 1-(4-Chlorobenzyl) - 1 - cyclopentyl - 3-
alkylurea derivatives and their efficacy against
sheath blight on rice.

D/ N-C-NH-R
Infection degree
Compd. R (0-3)*>
500 ppm
32 H 3
33 CH; 3
34 C.H; 3
35 CsH; 2
36 i-C3Hy 3
37 C.H, 1.5
38 S-C4H9 1
39 CsHy 3
40 O 1
41 O 2
12 ~CH, - 3

B 5 TW DI FRENTH - 2.
FARERO{LEY (Table 6) 13 JRFE B i~ T—
RRCTEERE D TPITE T LA, 7 =2=13, Xvdn
KOEW, 74 FAFEOMEMEEEYE L OMBBMIERE
FMEEME & oK AR TH - 72,
DR BENCEET 5 &, RO—BERICIWTTR
DESTENTES.

Y

. QC”}?N—&—NQ:
V)R FALDBBRA~ Y IV ENERRBUCLET, R
Ty s n VEREOHNBRIE . @N LE
BT BTALELERE, REK3I»DH6T, 160 RE
PEINLTVWIHLBEONIEIZ L2 EBLE
T, BRI see- T FAEXBRIT T s v F Lk
NELITHEWERERDT. QRUIIEEMR 7 - = 1K
BEL, BRER O LEThOBEBFRS D LIFEF

Table 4 1-Substituted benzyl-1-pentyl-3-phenyl-
urea derivatives and their efficacy against sheath
blight on rice.

Xn 1'1 0
@_CH\ i
D/N-C-NH-
Infection degree
(0-3)®
Compd. Xn R 7
500 250 ppm

43 H H 3

44 2-CH; H 3

45 3-CH; H 3

46 4-CH, H 0.5 2

47 4-C;H; H 3

48 4-i-CzH;, H 3

49 3,4-(CHs;): H 3

50 4-OCH; H 3

51 3-CF; H 3

52 2-Cl1 H 3

25 4-Cl H 0 0 0
53 4-Br H 0 1 2
54 24-Cl, H 3

55 3,4-Cl,- H 3

56 4-NO, H 1 2

57 4CN H 1 3

58 4-Cl CH; 3

59 4-Ci C:Hs 3

60 4-Cl i-C3H5 2

8> Refer to Table 1.

2) Refer to Table 1.
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Table 5 1-(4- Chlorobenzyl) - 1 - cyclopentyl - 3-
substituted phenylurea derivatives and their effi-
cacy against sheath blight on rice.

Cl@CHz\N P s

-C-N

D x
Infection degree
(0-3)*
Compd. Y, R
125

500 250 ppm
61 2-CH, H 2
62 3-CH; H 3
63 4-CH, H 2
64 4-i-C3H, H 3
65  3,4-(CHy), H 3
66 2-C1 H 3
67 3-C1 H 3
68 4-Cl H 3
69 4-Br H 3
70 2,5-Cl, H 3
71 3,4-Cl; H 3
72 3-OH H 0.5 2
73 3-OCH, H 0.5 2
74 3-OC,H; H 3
75 4-OH H 2
76 4-OCH;, H 3
77 4-SCH, H 3
78 4-NO, H 3
25 H H 0 0 0
79 H CH, 1 1 2
80 H co-<_> 2

Cl
N

81 H CONH—\: > 1

2) Refer to Table 1.

BT b D FIEIRET TS, R HA XL,
BRICISESEHBEZR O T V. WY 20 %2ikS
DWTFRTDH XV, —RICIREBELEMDOTEESF 4
REBEMOZNICEIS.

3. R0 0&ER

AR X 5 REETEHABEZ RAE LR, MEEn
X - TRENKEEZEDL T RO OEFWEE RS
T, BEWTIZY V7 = TRIERDELEEL
TSN Ed oV vy 25 BRERINLHESD, L0
1 /NI it & iEM % 3 o 1-(4-chlorobenzyl)-1-sec-
butyl-3-phenylurea 17 % & b »F, BB KR T x &
R ELDTHBTELIMNND D L &2ERLTY

728, L LEEOEWIHT 5 EEMA TRITLDE
WRAEPRZVZ S 20b0 T, TEMHRREHE
Lt BEATRELZFRITIEMNOD D T &by
D, ILITEBHRBRERT2HEER, HERTOBENS
fifiz X 51{t5% 1-sec-butyl-3-phenylurea iz ERE 35 =
EMHHLY, ZOEEHNDL, 17 TREINRDbL%Z
BALCOZRKEEREOEREZ S THEIL KT hidkx
LTFHREHIE L. COBATETTRRY Y 7R Y
25 OEBEHIIYUELAENFR D E VT LIRS Hh
THY, SHTHEBARTEROBHAETD 1TO% N
CEED, B, MEETELLLETHDZ L, %
72 17T OLIEEHTRONAEEEREO HEDL % 7K
<, ZOMAEEY T 2 Mk, RiEhimicstd
SHM, BEEM~OFE L CHEE TEFEIN S
LEMTHDZ ERHBAL S, BEEE BWVTD,
ZOFRMBOILAWTIBL CHYCEREDH B 2 &8
MBI, vy 7 e/ RBRIh TARBRBARTRIC
BIh3iE 7.
KLy DARE

ZOFREDILEME—RINCR BRI Lrr 51
Fiz2fgmol Dl LD 7 %107 I vERGEE, Kk
HOBRETLELT IVEREL, ThICERY ==
AV Y73 = b 2EAIETERTSE. vy rsrvo
BEEX, B IrrVFAT IVHEAFERETSH -
T, YrrRVER) Ve FrF o7 I vEERX
BT, FEFTARERL, ZhA&EDETHZ VT
BIELTERLARY, 2mol v 7wy F A7 3V
RS Z{EE XS 2oz 1 mol ¢ 20% NaOH 7kisHk
Pz CEASLY, zhizlmolop-rer Xy I
7rZ4 P& 60°C TARI T CIHETRICEE, &5
W 2BFH 60°C KIRBRICEH TR T 5. R KIGK %
60~120°C CigMEL, @RD> /ey FAT I VEK
Bk & LRI, BBk 150ml, =y 200 ml
Iz T30 B RFET LS. = v EBEHHEL
X HiTsk 200 ml TAEHEZIR L2 b L = VEBERBIKE
FRTEHEL, 2V TREXRY T 5. I*E93%, bp
109~110°C (0.2 mmHg),
Bohkp-rreXv oLy eV FLT IV
lmol # =y 112l L, 40°C IR biBs 7 =
=AY TF7Hr—1} 1mol Z5EME»CHETIT 5. iF
THRELCO2NT, BRETH{LEMORERARBITHIL T
5. MIFETHIDIC 2R 40°C it a5, K
CRISIREMENR»OHAL T 20°C & L, BALE
5. INEK 95%, mp129~134°C,
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Table 6 Substituted benzylthiourea derivatives and their efficacy against sheath blight on
rice.
Xn s
@' CH, ~ |k
/N-C-NH-RZ
RI
Infection degree (0-3)2>
Compd. Xn Rt R?
500 250 125 ppm
82 H s-C4H, <:> 3
83 H s-C,H, <=>\-01 3
4 4-Cl CH 7N 3
8 ’ N
4-Cl1 C.H Z N 3
85 2115 \= /
86 4-Cl 3-CH, 7N 0 1.5 3
87 4-CH, s-C,H, <:> 3
88 4F s-CH, 7 > 1.5 3
89 4-Cl s-CH, <=> 0 0 2
90 4Cl s-C,H, <:\/\-c1 3
91 4-Br s-CH, <=> 0.5 1 3
92 4 s-C.H, 7 > 2
93 3,4-Cl, s-C,H, 7N 3
94 4-C1 e CH 3
\— 8
95 4-Cl _< C,H; 3
96 4-C1 v ) 1.5 3
N N
97 4-Cl e Z N 0 0 1
N N
SCH
98 Cl'@'CHZ\N_é_NfQ 3
D
2)  Refer to Table 1.
\ (Table 7).
EWYEEER Rhizoctonia 13 K8 L C, % D52 Thanatepho-
1. B R rus B L & EEREE 2 R solant, [7] U< 4&H

RYT IR VOPREARY } 7 ARBRVBFIET  RIKTH 2 BTLRRIE Waitea T R. oryzae it AR S
BELAZEZA, R solani TRIRWICEWEELZTRL, hodo, I X RTEER Ceratobasidium T 2 4
D HEL U 22 2R, M0 <1k, 100 ppm OIRETHIF k% 32 2 8% Rhizoctonia L \~wbh b DT oH
L AEANDOABIC BB Y b ORS o 519 7~ R. solant OFRFFICOVWTCIE, BEA, &
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Table 7 Antimicrobial spectrum of pencycuron
on PSA.

Myecelial growth?>

Pathogen
1 10 100
ppm

Phycomycetes
Phythium sp.
Phytophthora parasitica
Rhizopus nigricans
Ascomycetes
Ceratocystis fimbriata
Cochliobolus miyabeanus
Diaporthe citri
Gibberella fujikuroi
Glomerella cingulata
Monilinia fructicola
Pyrenophora graminea
Sclevotinia sclevotiorum
Basidiomycetes
Corticium volfsii
Helicobasidium mompa
Typhula incarnata
Fungi Imperfecti
Alternaria mali
Aspergillus niger
Botrytis cinerea
Fusarium oxysporum
Pyricularia oryzae
Rhizoctonia solani
Sclevotium ovyzae-sativae
Verticillium sp.
Bacteria
Erwinia cavotovora
Pseudomonas syringae
Xanthomonas campestvis

EEF FEIFEFEFE FEF EFFEFFEEE FFE
£EF FFEIFFEFFFE FEF EFETEFFEFE OEEE
EEFE FFIFEFEF FFF FEFEEFFE OEFFFE

2> Mycelial growth: {#f Normal growth to the
same extent as untreated control, + 509, in
radial growth as compared with untreated
control, — No growth.

RBREARESR X & T X5 HATRbh, REb,RE
TIEADOERBARND S L IR TVWEW1D Ry
7wV OZhLEFED Rhizoctonia Zxb+ 5HHE %2 %E
RFBRMIIETHAN R, Table8 it R 5 X 51T,

R. solani %8 E&EE (AG) 5%, AG-1 525 AG-3 &
TOTRTCOUREE, AGAICET S 3E KD >bD
2k, AG-BI S8t Sh- 1 BB ARE Tt
T 5 &AM IERE MIC) % 0.1~2.0 ppm D &iFHNIC
P, TNOLOBEKIIRNV Y /v VITEVWRSSHETRL
7. KM, AG-4 © 1 kkE AG-5 DT XTOYREIE

Table 8 Minimum inhibitory concentration
(MIC) of pencycuron on the growth of Rhizoctonia
species by anastomosis grouping.

MIC
(ppm)

Sensi-

Species-strain Source bility®>

R. solani (multinucleate: Thanatephorus)

AG-1 G-423 Rice 1.6 S
R-1-2-1 Acacia 0.1 S
Rh-277 — 1.6 S
HS-T Rice 0.4 S
HS-K Rice 0.1 S
HS-N Rice 0.4 S
AG-2-1 C-121 Mat grass 0.4 S
BN-1 — 1.6 S
Rh-249 — <1.0 S
AG-2-2 C-116 Mat grass <5.0 S
BV-30 S-beet 0.4 S
Rh-385 — <1.0 S
I Mat grass 0.4 S
AG-3 C-565 Potato 0.4 S
P£-59 — <5.0 S
AG-4 Rh-131 — > 500 T
R-C Rice 0.4 S
A Egg-plant.- <1.0 S
AG-5 SH-1 Soil >500 T
SH-19 Soil >500 T
SH-35 Soil > 500 T
ST-8 Potato >500 T
Rh-168 — >500 T
C-27 — > 500 T
Rh-429 — > 500 T
AG-BI BI —_ <1 S

R. oryzae (multinucleate: Waitea)

RO-23 Rice > 1000 T
R. sp. (binucleate: Ceratobasidium)
Rh-310 — >500 T

8) S: Sensitive, T: Tolerant.

@ MIC i3 500ppm DL - ToH b, R.oryzae R 2 0D
Rhizoctonia L [FRiC v & 7 v VITIEKZMETH - 7=,
ZDXSERY Y7 vy OHEGERIIEL <BIRWT,
R. solani O TH, HEWRRE L LTEERFLAED
HROBRZEIIEH VR, BRoWIERZHEROFET
5T Enbh o,

2. FRA®BE ‘

Ry ¥ 7wy R solani T Tkt 5 ERBEIEIC S
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W, &FEM (AG-1) LIEREEH: (AGS) D2EHOD
EikZ FHVWECIEE S E~OEECHEAZDTERLL
2%, gl =L I AT v — AAESRICHT HEER
EREZEETHHMRIIEOh R o7z, L LABRLHE
i B 5rEis 5 TLC RSN AEAEHED 5b, F
v — ZARRZHEFERTIIZFL LB LTS Z &34
L 7220 (Table 9).,

Ry v ViEEidR o X 5ic, R. solani DEARHBE
PRRECHIFIT2ERAEAE T2, vy rry

CHERR L TR E D 1 A BHSRE R R ORI =L =

AFr— LESKERIO N Y7 A s verF VllE
HORYAFo v TREDRELES DOT, EHBEE
DERBDHDZEEZRELTNVWSESD,

Ry 7w UiE A FREE TIER IR E TR

Table 9 Effect of pencycuron on trehalose
content in R. solani. '

20 ppm/ Dry weight
Isolate 24 hr (mg) Trehalose®?
C-423 Cont. 60.3 2229
(AG-1) Treat. 8.2 6
SH-1 Cont. 41.0 151
(AG-3) Treat, 30.5 191
2) Calculated directly from the Integrator of
GILC.
1004
>
z
3 -
2
o - 1
o
@ -
v e Jay
x_____—x
0 hi T { ] U I
013 6 10 7 3 40
Days after treatment
Fig. 1 Absorption and translocation of radio-

carbon on the rice leaves treated with “4C-pen-
cycuron.

% 1 Total radiocarbon, (O: Surface residue, A:
Treated zone, [1: Upper part than treated zone,
x: Lower part than treated zome. Average of
duplicate analyses.

HILEMOEE4FETS. “C-Rv vy rzrv/in
TA FRICE T 2EEL ERNCFHANS & Fig. 11Tk
Lhb X5, ERE»LRACHBNCREL, L
10 H, 31 HERKIZbT e B o EHBTRED LR
BRI FZLBERARIF STV, £ FRTOR
BIEEALEETHILAME2RIT T0% BLLx b
Foo E FoKFRE L H EIKALERIC X 0 RER A S ORIFETT
AR L2ERICREWTD, REBITHERELALER
<, A TREYAEhA R VY 7R VD 85% B*
e, FmEKMGEETE 21 BHRICER, 328505 6.9
% DRy ey PRE IR, & O KER S EHIER
MR TEAE L 722020, R. solani T {& T O # % GLC T
B5 &, 230 - REMIBLE ST, HLHEKX
PORWEEEPoRE N E—2E, bTritvsr
RYFAEIMBINT = = AR ORKEELM TH
5 7223, TN BT S 2 R HTEE RS SR o,
D Eo&EER, 50y 7r vy ORENTEDbDT
KRB D SHANOEEMEMTRESh I EER L
5, FOEEREILEMERICHEKT % LHEESIND.

3. 4 RKHBEBERIHIN

KGR O B — RS ATE A R LIRS B
234 FRRDOKRERICHERREL, L MO ER
DEMMEBCBALTRIY, —KREZERT 5. &
BT Z OIFHED S R ERE U CHECEA L TIKR
HERERL, ZO@BEEVRLTURBPED. 20X
5 AR O FELARED B, FIRERICER S h 5 HIT,
BWERSEE I N03d - T, ThBERO R WFAENIM
b ) TELRTRMMRHTT 52 2T, KELRIK
eSS ERHER O EAERZ I TE S D L
Ezbhb.

1) RYEBHIER T & & Otk

1/5000a # v b THHE L 2 B RB O 1+ (§fE:
avep V) CEBABAGL, TOBEKI x&23 /1 —
TSy, BlLIA—-FIHNOHRENHT, F2~3
Th—TEHFABEENTNR LD FHETREL
Jo. WIS A—T DA XITIX, ERWEE, 2H, 48
B X7 AHO 3[E, ALfETLE (4% 10 mm/min) %
B L 7o, SRS, REFMICIOBEEET, IEAK
TEEA FERKRITLLERE L CHHREZEREL, B
FIF o mARKREOR TS5 HMRRER I HK
YR SR L, TOKRE Fig. 2 L 3Rl k.

Ry vy e v OREFGIESING, WH, WAL g
LLEKET, 1Ak ISEMMIChE b +573%
RefFmL, IR ZoMNORERITEFRLEICX
THFEAELHEINT, e v 7 AERN L OBRBEAE
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Pencycuron 0.0125%

5

Organoarsenical 0.0043%

N

Preventive value (Abbott)

8 15
80 N u Antibiotic 0.005%
601
uot N } NH
FNHNA R T
3 5 8 15 21 30

No. of days elapsed from chemical spray

to inoculation
Fig. 2 Comparative persistence of preventive
efficacy to sheath blight infection under different
weathering condition.

Ny Open air, || Glass house, [.-I-] Artificial
rainfalls in glass house.
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}Rainfall

Infection rate (%).
(.- -
(._ - - -

Tl 2345 7 8 12 18 22 27
Number of days elapsed from chemical treatment

Chemical to inoculgtion

treatment

Fig. 3 Effect of rainfall on persistence of
pencycuron dust in the glass-house.

Pencycuron 1.5 DP: No Rain O——0O, Rain
®----- @, Organoarsenical 0.4 DP: No Rain x X,
Rain x----x, Antibiotic 0.3 DP: No Rain

A-—A, Rain A------A.

HDOECILZENDEDLDTCLRVDIDTH o7z,

2) _kATERMIESN )

EfrEERAORSEERLHIET 5 RERIOM I E L
T, (A)BERGRBED S DOH R THEVE I 5 FERG ol
1k, ThbbEAMERCST ST RLE, (B)BEAH
BECEEER L CHEADHEZ LT 2 REBOIEFZIR
BEZOhS., ZOZ20EREREHLCHET 5720
TRORBEITIR - /2.

Table 10 Effect of inhibition of upward develop-
ment of sheath blight on rice.

Upward development®?

Chemical Rate a.i.  Treat. (A)® Treat. (B)®
(%) - (%)
Pencycuron 0.01259%, 0 22.9
Spray ) ;
Pencycuron 0.6 kg/ha 0 4.6
Dust
Antibiotic 0.0059% 10.5 0
Spray
Antibiotic 0.12 kg/ha 15.1 0
Dust

2) Upward development 9,
new infection degree in treatment x 100
= new infection degree in control
b) Treat. (A): treatment of upper part not in-
fested with disease.
©) Treat. (B): treatment of base part infested
with primary lesions.

1/5000a X » M ICEREE L 2fIE S A0 A & (i
2k h V) OWRITITH S U ALERECTHRUEZZK
X, (A)RHERLEERY =F v VETEY, HEkE
20 cm Bl EOREY: EATEERC O LEFNE LTS,
(B) bArEERM 2 HE L T, ¥Rt ORBEIGKIRD i3
FBz 5, OBYOFETHAL, RERERE, (
IR E TIRAF o BV YV E-TEI T EITXD
BHNIRELED, 27~33°C iz 7 HR - TRBED Efr
ERAPE LA, BRNBEICE S R0 LR E2H
ELiER: Table 10 0L B0 ThH 5. ,

Ry v 7wV ORHR EAERIBIESIRZ, PLEME
FDEh LIXRTIBEY T, BERFRBEICRT 5EESN LD
L5, BERREE»SRAETHHEFRCIVEES
WS T DI NC kB L 2 AR REVH D LA
bhs.

4. TBEEBAERTN

1) FHEHER

R. solani 2 X 5K FEEMOE LR IC T 55hE%
578, KREREHIZ 10 B S E L AGA(IIIA) o
HhrEELARETET, 27 ) 2HVCCESRR
Bf77 - okE R % Table 11 TR L %2

BEEOHERLECRIVWT, vy sryv o 0.5~1.0
g/m? HECHGEIRHIRBIB OIS  EBb 55, K
Bf10cm o+ EEMT S 2 & B8+ 5 BhRE25S
FebiThEEEZORK, ¥ BETABE T, BTE
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Table 11 Effect of pencycuron on the control of damping-off of cucumber caused by R. solani.
Chemical Application Emergence Damping-off b) Survivors®

Method®>  Rate a.i. (g/m?) (%) (%) (%)

Pencycuron MIS 0.5 70.0 1.4 69.0
MIS 1.0 85.7 0.8 85.0

PCNB MIS 2.0 69.7 8.6 63.7
Pencycuron GIE 0.5 95.0 1.1 94.0
GIE 1.0 93.0 0.8 92.3

GIS 1.0 52.7 0 52.7

Benomyl GIS 1.0 32.0 7.2 29.7
Untreated — — 12.0 27.5 8.7

&) MIS: Row ridge treatment by dry mixing in 10 cm deep before seeding, GIE: Row ridge
treatment by drenching (3 //m?) and incorporation in 10 cm deep before seeding, GIS: Row
ridge treatment by drenching (3 //m?) soon after seeding.

P> Based on the number of diseased seedlings per total emergence.

¢©>  Based on the number of healthy survivors per sown seeds after 30 days of seeding.

Table 12 Effect of pencycuron on the control
of black scurf of potatoes by seed-tuber treat-
ment.

Application Infected

Chemical tubers®>
Method®?> Rate a.i. (%)
Pencycuron TRB 4.5 g/dt 5.8
TRB 9.0 g/dt 5.4
Pencycuron TAU 0.59% 38.0
TAU 1.09, 20.0
Antibiotic TRB 1.5g/dt 32.7
Untreated o — 59.0

2) TRB: Dry dressing, TAU: Soaking for 10
min.

®) Harvested tubers were evaluated after 84 days
of storage in room of 659, relative humidity
at 20°C.

1kg ikt LRV v 7Ry 0.5~1.58 OBEK TH VIR
BELNS, 7275 L, Pythium, Phylophthova, Fusarium
S X ASAENITIXE o 2K BN 2 B VDT, —fF
HNCIE N SIS R EA L OIRASBD Sh .

2) T HAERDHIH

AR B EFIBGRRVE, BFEHEES R TH 523,
B TR S h - BREFE 2 A L BB BR ORI
Table 12 Dt H TH 5.

Ry Yy R VICXBEEE IR LE TE VRS
RRR SN, TIRBEGROE L WES TR0 &
OHEATEVEVHIRZIFTES.

Kl - "BRELUEY

JEREHE R s rviTmz, 7=k, vrarR
VFLEERH LR =V EEO UCIRRREK, B KEEMRE
v (DHEmERCRT 5 RO# & BE, @)L X%
IKTDRE, ()BT B4 R NE dn s & ORFERE
Rb, Fig d Rl kiR e v oftl, &
R OB 2 HEE L /2.

A FEETIIRMAAE 10 B, “C DA T ERE
D=—F Y VAP HEIN Sz, 40 BEED &, 1
FEDOKEIT 57%, HERIC 30% D4y ixb, HEMR
WIZiRZE L T (Fig. 1), U v AR BE BRIV
GOERFERV ey (D) XD EETH -7, HRH
SRV I0EED Y, thTthy rsrrRVF
g, N OAERBEEL 2 D) & AV) e, ¥
eV FNIED IHAPKELIhA (V) X O XD
LR RS RIE X h7e s, WFRLBMT1% 2z 5D
DV o Iz,

TR TORBHIFEEBMEC LD EXRRSNT, #K
T/AKHLEHET42E PEL) 64 H CkilkL) TH
D, MHEHTRAKHEZHIVSERELN20HTD
otc. TEPOSBMIIRIORKESPEM LT IV
(XVI) 0k I K XV) B XETHb, IHiCRE
B BERESBEL 22 (1), (), V) 2 FEHEE
(XXI) RFEIE S e, KK BLKEE THRS
hic, T L THMOKRBE & b iciEaEyEmsEmL
722,

KB L BEEMCFLET 5V ¥ 7 v VIIKIEED

NI | -El ectronic Library Service



Pestici de Science Society of Japan

385

Journal of Pesticide Science 13 (2), May 1988

“JU3rT T ‘T193eM 1AM\ STIOS S ‘SjuB[] i ‘S[EWIUY Y
*3ySi[ pue 1o3em ‘spros ‘syueld ‘seurtue ur uoxnokousd jo sLemyyed oroqejewr pue aaryeperdop pesodory ¥ Sig

nes (XI1X)
2 oH
AQ O
- HO HN- Ul z
n .D.:z 9-N fun@é =o©xz m_z «:o 19 mm@. :ul@.
HOS
\
Y (x1) (IX)
. L)
- :o.@.xz-u-z tno 5
HO HN-2-N&2Zy,y 12 :o-@::z =N&zys 19 t ¢ i
CXX) © ] Ou HO .w |©. HOS 0
O-an-p-wuL m.L Y /Y
° (n) a‘v ::
" Mug Mu
L ﬁoozu© w HN-2-N :a:O.G HO{_}HN-2-N ..@lo < Ho HN-D- zRN:u.O.G
0
(mx) sta'y a‘y

Mm1sd (1) uoanakauadg

(1)

- e - z I©l —3 - Z\N |©|~U

OHD zM:G.@:G ~———  uN :810.6 T HN ‘m N& 2o D ey L HND TR
M'S

s me1'S'd

(Hx) (xX)

umz..onz:lo O.:z-muzux
o 0

NI | -El ectronic Library Service



Pestici de Science Society of Japan

386 AAERELEE

E13%

F25 HM63E5H

BHTELIIZH B X h, /KWK TEKIEMHEUC
HCO,, LIETIHEEE “C R4 THINL 7220,

Ry revRE (59 b, <Y R, b, v F,
YTF) TRA, EBENSIOHERS LR &, @
NE X VB SWTEFCHHT 55, Wbkt b
THTHY, TREIR FESR) »oRIFELCEHEX
hie, BRI - Akt~ % — v ix B iERRHRlic X
52 S Higirp o “C ix k5% 3R TRE &R Y,
Rl & & DICHA LT, BERBAOERIIEDDNL
ol

HILEP o, ER@EME L TROKBILIhZ
(V), (VI), (VIL), (VII) RFE gk E L TRwESh
el lpb, BMORBMBERI (D7 == 1EDOKE
fbt, @y rmxvFrEkokEgElt, G)rsrrvyFiL
Eolisk, (HIF -1k, P VA —1{koLKThHh,
B HHERPLEERIC X R ORE ARSI R -
B0, ks, EEA#EDOAERTVW TR IEILE
MERBETH KD o722,

EMEECELT, ket shs vy rey
R ERHEL, LR TORY B ITEL, RAERZ
0.08 ppm (4 [AIf#i, 22H#%) TH Y, HZL DHHHIT
1% 0.05ppm DIFTh 7220, RV ¥ 7 rvnigKickE
BT54 bbb 3kg #3417 B M EHIRS LTRE
BZ2 LR, 43X v vy e vipgiahd,
EIRHENOHEOL N EXHHL L, O H A %,
Fb, F2vY, FRACEKEECHEHAINEEA,
MR oBREEIT TR b REIRA (0.01ppm) LUF
THY, VA4 (R) TX 0.2ppm DIFicF Eind -
7228,

& b VYV ([

ZZiT, ToORRBRBRMAORE L EROBMEL R~
eV v 7w v, (LERNT AR DR EM (L
A<, Rhizoctonia solani |7 % b B TEIRWITE VT
BERZ 3 o EMA ORERITH 5. R. solani DSt o
EMERTIZE A EFEEOE®REZ RS, B, M,
R & & o TIREMEMMC T 5 Reticd <he
FRIEE 2 Hh 5300,

WM LA XS, vy re vERICES B
X, EH5CBERAECEERE XN TH . TOEH
BIEOFMIC oW T, TR 5HOMRRELZ[HFAT
T 57V, 20 X5 s BRI T, £MMicE
VIEIRES 2 R T L& O AL, 5 VI
M E D D7 7 v — F5558 LT, B - im R H A
LERZRHT 22Xy, SHOFREAAIED S

FREFTCTRBEEE 25 LN TELZ L RMFLRV.

Ry rwvORE, EHICY - T, #HAKEY
Ao RMHMICHS P ERENBH D, /A
VoL = AR DOEROWBIIO D LI HRATHORZED
B 72, #A T BRI ER A ZIT U, B
BRIAHEBREO B E TR VW v, BREAL
W, ZIWRLTKHMOBEELZKRTLIHOTHDET.
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