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The Preservative Effect and the Soil Treatment Effect

of Flutolanil against Serpula lacrymans*!

Shuichi Dor*2, Shin’ichi Ueyama*® and Koichi NisHiMoTO*4

(fEFI614E 8 H 4 H3ZED)

B 3

BHABY 70 5 =10, FREFHW T X2 7 T MRS BEt Lice AAKRM R 2
(JWPA) BHE 1 S X 5BBINIRBE T > I £ 2 r e LT 74 b 7 = A B4 i a#o 2 & 23
IRENIH, FA TR T 2 ~DORITINLEED - T,

Fio, HEBAMRKRBR T ¢ £ 2 ekt LT AL RIMEIRIR 2R L, HEDOER R O T DR,
HEAFHOHH E UCHEA SR B MRS SR,

1. #&

WEEFIE 7 3 22 (Serpula lacrymans) W X B KEAFOBIIEEL, FI0FRID &ALl 2 O ]
AL TE D, FEAE ED LR TERLY, BEPIhE, WThiE CBRABAE THE 15 v
4 (Paxillus panuoides), 1 ¥ % # (Coniophora puteana), 7 X 7'+ L & /= (Spongiporus sinuosus) 75 & DHE
ED LB CEIPE T, BDEROKGHEIEAE SMETMCREIN TV EDIIEN, ZOROHEIIKSG
WD WIACHIPIC E TRSZ EDVEBMTH D, b OREERE « ke, HEPCERETBHARY
HRBGR RN KESHE L, KRG ROEFHGEOEE X > Twb D EELBRD,

LIctio T, F 3 X2y i X AHEORICHRT5EA L LT, KM OUBREIEIE S b A A L EEALE
WAL 2b0%EHTHZ E0HE Ly, £ T, AT, BEHYN B Al D4t
FTONBEERLERE LTRSS 7 v b 5 =0 (AAESE (B AR0° o8, Riue~ oS
HEli Len T, £oEReWCTHRET 5,

il

RO —IEES 1Bl A AR S (19844E 5 H, HED THRE LI,

*2 ¥k EE R ERS (Hokkaido Forest Products Research Institute, Asahikawa, Hokkaido,
070)

3 AREIEHA S (Nihon Nohyaku Co., LTD., Chiyoda-ku, Tokyo, 101)

S A AR BIFEHTY (Research Section of High Performance Wood Products)



KM - FEH 0 (1986)

2. % B

2.1 L EY
PER LIz 7 v b 5 = e DALERES, YYEd LU % Table 1 iind, BRI | ZHH, K

Table 1, Physicochemical properties and acute toxicity of flutolanil®

Chemical name: a,a,a,-trifluoro-3’-isopropoxy-0O-toluanilide
Common name : flutolanil

Chemical structure:
CFs OCH(CH3)2

SN COONE S
\9/ COONH \9/

Molecular formula and weight: Ci7HisFsNO2 3233 (g/mol.)
Vapor pressure:  1.33x 1075 mmHg at 20°C

Odour : Odourless

Appearance : White crystalline solid

Solubility : Expressed as g/l at 20°C
Acetone e 656 Xylene eeereeees 25
Methanol -+ «---- 460 Toluene ++--+-- 49

Chloroform «----- 471 Water «oeeereeeees 0.0096

Acute toxicity (Testig facility: 1.E/T.)

LDsovalues

Rat > 10,000 mg/kg p.o.
> 5,000 mg/kg p.c.

Mouse > 10,000 mg/kg p.o.

MICIT 2 R v feo Teds, HERAUBIEUBR TIROIREAIL LTo 4 2 — 3 2 1 P RO~ v T il
7Co
2.2t

3 Ut 9 3 4 4 4 Serpula lacrymans (Wulfen ex Fries) Schroeter 3, HFP7802 (Ju#fgii r MhpEid
B IEERD) ThoH, Shud, WIHNO BERE THIL 58 3h, BEHE—7 P oEx (LT
PDA) Bt i 10°C TR I N T IcbDTH D, LD IO AICICEIILI T oMY TH %,

Tyromyces palusiris (Berkley et Curtis) Murrill (7w X5 % # ) FPRI 0507 bRk 4 bR
BT RE), Coriolus versicolor (Linnaeus ex Fries) Quélet (# v 5 x4 ) FPRI 1030 ([]), Chaeto-
mium globosum Kunze ex Fries FPRI 8059 ([#), Penicillium citrinum Thom ATCGC 9849 (American

Type Culture Collection)
2.3 BRERMHHEE CGEXPRARE DFADT)

7k 5 =GR 1,10, 100 ppm i iif Lic PDA B bic, S5 Lo PDA BRITRRLT
BU AR A 0ER & &SI 4 mm b THERL, ARREEBEOAREY TS LT
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EE BRI T = DF 3 K x ik T BB RS & LA OMR

Lo THAREENE I A RD T, BERIREL, + 3 #2575 T 20+:2°C, ZOMOE T 25+2°C Th b,

2.4 BB HEER
JWPA B8 15 (19794 ZUEA LT, BBHNRBRAT T /L, MHERIEE 3 @ L 0120
&L, b=~ L ThH B,

2.5 THAIEEER

BRI HooUn AL vhoFE=F2— <7 b v (BT MP) GEMEM LT X2 7 245
B, O L=~y Ik (0.5()x 1L0(r)x 1.0(Dem) & & 30H ~40 HEE L, Haktk
CORKERD L, HERMOERE TESETHENCHRE L, Jlic, o2 Lokt (pH 5.5, K4
25.2%) CHERFILTCRERA L TR E, QUHEEEDO DR LV 10°C CIT7HHIRF L TR icd Dx
by s 30 g FoAR, O LICHFRO = /< v A LIEEEB 1, Thi 2000 T0HMIEE#S, H
RERORELBEL, =V~ YR OERRLRLWE Lic, BIELIXSETHS,

HEAD : 50 U MP AHpbEM T, =y =v.0b (BRAA) (20(t)%x2.0(r)x50()cm] ~7 3
FR kPRSI EETRE, ChELy MP FRmE EAEROME LA EB LT 20°C T2H
HIES % Lo WADEETHAAER LTV DRHR L ThD, FIEREOHEAKTAE LR [ LR
BOABEKD LHY 2008 FORAL, £0E~FiLG=v <y 0l G B) %EE 20°C TR
R Ut (Fig. 1), 5%, BRtEORTR2EZEL, Hic/lE FicRE L3R BoEERA R
RE L, ¥, BEA L L TAUBERc g Lo A RO FEDE L ENEE, WRER
DFEY 20°C THHMER L THE L, BVELX4ETHS,

-

~

Wood block (B)

Treated soil — l ]

B T
s L A

——  Wood block (A)

—t—— Sand-+Medium

Fig. 1. The soil treatment test (][] ) with maneb and flutolanil

3.1 EARERIMEIHHER

b7 =Y, BEE L TRBRERLIRLIDTH D, B S * ORMRCE A RT 2 &5
PEINTBY, BRI, $EFH Thanatephorus cucumeris DARSELMARTH S Rhizoctonia solani V2 [H
KT BHETHLZEnD, RUHTETHS > 1 £ 2 r it bR R RIET 5 & &2 bt CHRER &
LTHRA Lic, KBRDKEHE%E Table 2 1wiid, 2 v b r—10 PDA B FCOAERRA100E LT,
TR T B AERMHFRE R L, BRLEED 5B, C. globosum 3RFMRKBFIETH D 2 Envb,
7o P.ocitrinum (IR LCAB TS CO—BTHH EnbER LI, ELWL LR L 5 e FRE
LTI YHETECK LTOFBKRERIFNERL, HCr 3 £ 2 r e B EEMEIINEE L A
TRZErRN T I 2K LTLBDBEDOERME N 2R LIcH, ZOMBLF : £ riedLTLD
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Table 2. Inhibition of fungal growth by flutolanil diluted into agar medium

fungus tested 100 Pﬂ(;rcentagleb inhibition "T*((S/QI;Z’)}&
Tyromyces palustris 57 55 31
Coriolus versicolor 86 82 46
Serpula lacrymans 100 100 96
Chaetomium globosum 23 19 5
Penicillium citrinum 22 19 14

a) Percentage inhibition= {(C-T)/C} x 100
where C=average diameter of fungal mycelium on control medium
T=average diameter of fungal mycelium on tested medium

b) Concentration of flutolanil in medium

BHhe TtRRL, TRTCHTEECHTHIEII L v KEVHER LTV 5,

IEDRERD G, AWM ETEH > ¢ £ 5 riext LTHBR I i3 2 0 fEETE DT, KICKHM &l
ELTHGCSHEER A I Lo

3.2 BB SR

JWPA HIRRE | S48 LT - 7o 4 Table 3 103, JWPA O LA, HERER

Table 3. Effectiveness of flutolanil in JWPA-I test

Weathering® | Retention ! Value of efficiency® (W.L.)®
cycle | (a.i.©g/m?) | B —
time i } T. palustris S. lacrymans

\ 1 ) -
03 | 0(12.7) —
4 0.27 | — 94(1.4)
0.56 0(13.6) —
0.52 - 94(1.5)
0,27 \ 0(12.8) —
o ‘ 0.25 — 92(1.8)
5 0.58 0(19.1) —
k 0.51 — 91(2.1)
Percentage weight loss of untreated controls 12.5 23.6

a ) Weathering cycle: sample placed in non-running tap water for 30
seconds, kept them in a desiccator with water at the bottom at 20°C
for 4 hours, and oven dried at 40°C for 20 hours at 40°C

b ) Value of efficiency={Wc-Wr)/Wc} x 100

where We: average percentage weight loss of untreated samples
Wr: average percentage weight loss of treated samples
¢ ) a..: active ingredient
d ) Percentage weight loss

Pt 0 RIE OB HE IR TV AED, AEBRTIBILCI20E LIcOWROBRIZ L5, T, 43
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22l OWEIETRFTRET 20, HEIRICHEEFRRO > L [IKTFHEE] 247w, JLEo
L5 Ie#SHNIT B\ T, AFCKEMER CHREBEYETHERPBD TAE L, 1 4 2y OHELZT
HEBNOBHHEETIIRBEISLTH D, Lch - T, MHEEFORICHID L5 IR o2 L8l
FRIIREETHLEEL, LOBLVCEREAEELC, EENTRS 2 NMEREOEREHECL, Lofk
EOKNC I BB LEBRAN LIS E LD THS, ¥, W7 72 r2ftlF & Likh - oDit, HEEs
HIC L2 RBOBIENRERD LR TV B TH S,

Table 3 I g, 7+ X2 r T BB IARM LTI RIEINRDLZENWHLNLTH D, XL,
BB B 3L ADT ki 5 & D &<, AEBEROHMEATIE, #IHE 0 L LAHEI DD
IR E T 0.27 g/m? L) E2SfER Shl s binnEBbhb, —F, RUBETETHSF AV X
I XA LT, RAERRET 0.58g/m? Th-> T L RN 2RI R -1, ADT OfEREY R
He, AFVXFErERLTE 7205 = LORENE S e, BERERYINHT 28RN R HH
STV EDRELBND, THOMEBEORERELERTELD L, A4 7 RXT 5 riextT 5B % i
TAHARBEIAMECE W TREDLD TEHWHCR D & ENBHICHETES, ik, #7725 D ADT T
DIERN S, COBECHTBHHBINIA AT RF 2 r i LTL VEBETRINDZ ENTFEIhZD
T, 4% HEBHEONBYZT5BE0ECTRARRENOEREYEL T, BT ELEHEDSH
Hrrlibhs,

FIXR Yy OWETIE, HHEOPEHITOI UIcARM 25 h iz TELEM ~EALEEIRDZ LN
RO LN TN EY, 7+ 7 = THARM ETOEAERBIEI B S hRERbiwn, ZhieonT
THOBSCBRTT A & & L, aks, AEBRTHOWIRAFIZRTIE, R LD £ 2 r D4R
IR B hish -1,

Yo, REXRMILHHETHEE LU, JLlEETY > #2700 b LR TV BY, L
> C, AM OPAUBIC B HH L BIRT B0, 3 £ 2 r i TR o tEAT 5 2 it
GHRTH Y, TELRMEDOILEAHIE AR 7 P A RESEFDFERN R IR Bty ZDZ L A2EK
LTt 5=n®ffd LT, RMABBAE L TQMoRELE MR SBRAT 508D 5,

3.3 iR ER

HEMHRBR T, < vF 7 BRI E LTV A, FoBMRE st ADT CHERR /e 3
£ ERMUEI AR LD T, RECRHSh TE b TH b, | '

Wik [ OfR%T Fig. 2 1WRT, WABERCHEAIR B TOBREL RS L, 74+ 5 = 1T 500
ppm KU 800 ppm o LEEALE % i€ XEAER AN oA CRESh, RAEOERRARL /X
ABTENTED, THICH LT~ V4 7 TROTROBE T HERA~OEAEREXIMHTE T, Wi
DEERAVEL 7L 521XV REL LT D, KL, avibr—n T EE~ v 27 ThAMH
RIS 2R e O EBWHTH S, WFRHKTTAM, 10°C ITfRIF LT\ AU H3Cig 7
”fﬁ:”@&,th@%ﬁﬁ%%ﬁﬁ%&ﬁ%@%%%ﬁbfb%o:@ﬁmvy$fﬂﬁiﬁfm
AIOEEMAEL = v b r -1 L ORICEEELELT, 2 %%>To kL RRTE D, = O
& LT, WEEBORFRC ~ v 3 70\, Kyl X OBBTEEDL D VIS LI EREL bR
Do Tk, ARERECEOCTIHER A ICEIEX %5 EI230~40 H DRSS 122 Linlke B8, =0
HroEEMARIL Fig. 2 hHI0%BETHEZ EXHLNTH D,

LIAHT, KEOWHECIHBRECKE SR O BUREG T, HERCEELTHEAEMS
DHERELEL DN D, ¥, AERO XS CMOBESLRFIHL S 2BGVAMRE D Z L v 5 0
%, >3 AZ R E S TREEI DI OV RFILRUTH B, LT, » I X270 d > THBEFDOHTE
DICERIRRBCEE L, £ R0 HBABIIEEANC LT & 5 BHECRER [ 217 - 72,
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Hyp hal growth: on the surface of the treated soil and the wood
block; ++ on the surface of the wood block only; +

(O: immediately after the treatment

@®: 77 days after the treatment
Fig. 2. Inhibition of hyphal growth of S. lacrymans by flutolanil

and maneb in soil

Table 4. Effectiveness of flutolanil and maneb against
S. lacrymans by soil treatment

Chemicals tested Percentage Hyphal growth®

(Concentration )

weight loss

: of wood blocks | on wood blocks % on treated soil
E ] |

maneb® * 31.2 1 ++ % +
| H

(800 ppm ) | k

flutolanil f i) ! _ | _

(500 ppm) | |

— ; - 74—7; -
Control 1 33.9 ! ++ T+
a) —: no growth, +: poor growth, +4: normal growth

b ) manganese ethylene-bis (dithiocarbamate)

B s A Table 4 1R T, BAEROBETERS &< 4 7 800ppm THDDEKAERIHIZ)
WACREN T B, REDEEHAVE TR v b v — L L OMICEZEN e, AEOREI T DL
LM TH D, = OFEEL, W | OSSR &I, LWHEHRTS > £ 2 rick > TERS GNP L0
w37 800 ppm TRELS N ERI LW ERER LTS, —Jf, 7241+ F =14 500 ppm TH
WA ARSI LTV B, Liehio T, ABHEREICHRE S h 7ol B ORFILEacblib s b
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A B LR AL D OEREREE 2 v v — A TRED SR, B EPCBEIR T F
LI DLOERAERL 20°0C THMBELTLELBZDL AT, ThOORET TR L EELBR
Ho 7Nk T =AOPAIE, AEMIEIARINICOTYURDOERTHS LM TESN, <~ vi 70
BRIIRD L 57 g IND, Tihbb, HEIESHL Wi~ v 2 7RAMER CRARI T
CIEH L, POBEREERIEDZ ENITETH -7, &2 HH, Thi ) EeWiEh~EE LT
AND = 2 TOEME, B ORBRCHBLFRINTLE > O T, TOREDOTELN LTI &
T, LI LUBEEELHB L COELERLYH LD THA 5,

= i

AT L, 1 2 ORMHE LS| XH$ Rhizoctonia solani (JAFH Thanatephorus cucumeris DANGE4:
A W LTRENIELTRT 7T =204, 731 22 LTCAEREERIHT A oz &
MmN, ZDRINE, HEUBEFOARTAE CHRE IR, 7 22 r OWEHRIC 7L+ 5 = AKIEHAT
EHAREME DR I T, 1oL, AR U CER EOAME, MR S X OB Lie
TR b7, S5, RSB THEFEAIN R I hIen, LM EE TORRAEEMIET Ic &3k Kk
WATHD, Frdd v X5 2 r T ARSI IED THEVBINEXLEETHE EAHETESLDT
ZOAL D TRANCHNE Lsdhillebicw, ik, 8k ADT itk 22270 —= v 7R
DN, F I F 2y OWEEREROBEO FEAMC A L TE e~ v A TSROV DRI,

X Ly
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