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Present status of the new antifouling systems used in Japan (2023)
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Abstract
International conference held by International Maritime Organization (IMO) adopted an international treaty
“Control of Harmful Anti-fouling Systems for Ships” in October 2001. This treaty includes bun of the usage of
the harmful organotin compounds which act as biocides in paint products. Bun of the usage of the Irgarol 1051
(cybtrine) is also in force in January 2023. Japan Paint Manufacturers Association (JPMA) have been conducted
self-control on antifouling systems in Japan and issued the list of registered paint products with and without
certain biocides on their website. The purpose of this investigation was to grasp the state-of-the-art of new
antifouling system that will be used in Japan based on the list by JPMA. A total of 341 paint products by 8 paint
companies were registered as of February 2005. A total of 375 paint products by 11 paint companies were
registered as of February 2018. A total of 361 paint products by 12 paint companies were registered as of
February 2023. Sixteen biocides were registered in 314 products and the rest 27 products had no biocides in
2005. Fourteen biocides were registered in 354 products and the rest 21 products had no biocides in 2018.
Biocides were used in single for 57 products, in two-mixture for 163 products, three-mixture for 75 products,
and in four-mixture for 19 products in 2005. Biocides were used in single for 46 products, in two-mixture for
244 products, three-mixture for 59 products, and in four-mixture for 5 products in 2018. Biocides were used in
single for 39 products, in two-mixture for 235 products, three-mixture for 67 products, and in four-mixture for 2
products in 2023.
(Received July 7, 2023)
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2001 4 10 A OEEFHERE (I MO) DOIAMZEFHEIZIHN T, M T 28 FRBE HEOE B
BT B EFESAY (BLF, AFS =& 9) BEIRE T, [FASEKIZE D, 1200341 A 1 HURE, &
TOMMUNIASA YA R & L THIET 2 A XbEME AT 200G B OBEDEEIL ), BIW
(2008 4 1 A 1 HLAK, 2T OMMIDOIERINT RIS A AV A e U THET 2 HEA X{bAah s
BT DG EEIOFEDOEEL ) DRES N, & 2 CHEA XGRIZ G4 T DA ERE 2% R
7T AN LCHAWAZRMEREHIBY B A2/E, Iy —7 —a— MT L AR XRMIES
BB 2HENE OND Z L e ol REMIL, R OMIEED 25%I2F% 32 1 MO 25
HEPHAELTZH O VFERZITHDTHZ L &0 HARBUMIX AFS 5589% 2003 42 7 AICHHE L7, &%
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WNIARFRAE 21T 572 2005 4 4 A Y4IEE, 11 VE, 9% DEN ZOFMEPHEL THDDOHRT, FHENE
AT L QR 72782007 459 A 17 BIZ/ 8~ 25EHE U 7= 558 25 B [H . 38. 1% & 72> - DT,
2008 4E 9 A 17 HIZHL Lz, £z, 2017 4 7 HICBIES 72 T MO 71 [BVEEREREZES
(MEPC71) (23T AFS RN EE D RIS, Frfcice 7 MY & GEFRA VT m— L) ZiBind
5L EPREEN, FORDOEFEFHEZRET, 2021 4 6 H MEPCT6 [A1£3E12 T AFS K DU IENERIR S,
20234 1 A 1 BICHZN LTZ[1], S350 3 2 & BEEITIMICHEH S B EOFREEZITVO,
TS F 7 IIEES T SR T A ANEERHTE R ELD S D S (Safety Data Sheet) £ 721X [FSEDOEME, B X
DI MOSKHEE ELEFICHESNT TEHEEE HIEEE ) 238775 2 L1275 T\, 2005 44 F
TiX, REAMIERE L7 IEAHA XROEEBEINBE SILTW ey, Zh b OEBEHIE £
2 HHIER OBRE KT BT ICH LN ENTE ST, E-HERANBES T Tl X
IR THRHEINTWDENAEIN TN -T2, ZOFEA LAY ORI DB X % 9 17T,
(1) HARBEFT3ES1T 2004 R0 LG REIORA 21TV, BARBRE THESBERG Y A h 23 B ARRE
TS 2T R=UTABENTWS, 20U A MIE, BHEBRPSECTRE SN TWEBHEY AT L
DY A MESHLTEY, 2005 4Tl 341 WO AT A2], 2018 42Tl 375 ®GLDORhE Y AT
A[3]. 2023 Tl 361 "L DBLG Y AT ARSI TND, AU X MIE, HFV AT AZEE
OIS E 4 BiERI%) . BRI STV D, FEHF DI, 2005 & 2018 IZZ DU A k2 HKH
THZ LI Ko THREOENEICRBIT DHEY AT 2T 252 L2 B E LRE 21T - 72[5-6],
ARIEWE TIX FOREZITW 7 b U R IR S iz 2023 SEHIE DL & AT LD HIR 2 R
T5HEEBIT, 2005 F D 2023 FEE TORHGL AT LOEBIIONWTHELRT L, RiROMHHE
OBIFIHE S T MO TIERG Y A7 A L BT 2 REMBICEIE T 284 2G0T A4 RT A4 kT
HITWD, COIT & 2 HIERIERR L ORIBEIZ DWW T, & E T CO, PEH EHIR B AT RS E T,
VHEFICBWTED LN TS, L, ERAZE TEE L, fhd., M. W, ZhThoE
FENRR D560 0 2 EBEEICK L, EEOHBEEZEHAT 5 Z L IIREETHL Z b, HER
HEEDOHIIRE L I MOIZ L » THIEHS SN TW5D, I MO TOHEHEHIROER Y #7x1E 11978 4
DFEEEIZL > TEE S 1973 FEOMAAIC L DGR OB IED 7= O EFESKI ] MARPOL (73/78) 549
FHEE VI 2> B O RZIGGBE IO 7= OIRA O IEIZ L v iThit s, 2011 47 Alcix T=x
N —WHEHRFHEE(EED 1) ] KON, M= 3 L X —2h RS HEEE(SEEMP) ) Z5@fMtd 5
ZOBERPEIN S HL, BUEZFEMBEOWREIC LD RN SSEHREHIE ] PRI h TR0,
ISR ORF COMB L ZFTM L, #ET L ENRBHE ST OND LI/ oTo, F72 2023 FIZIERE
FEMMOBERETEFRFICEED [ OB U MEREA M L, 5285 T2 (EEX T) %L,
F 7o IR ORE FIERE NS BN CO, PEHHBEDRAT T 24T HRAHTHIE (C 1 1) BFEZ Lz, B
G AT LOEEIE LT, PG AT LOMEAZE L, FriErfoME(EED 1) Zm EsE5 2 &
HEE L 72 D MN[T]. BTG Y AT LOARSEOMFaTd D WS IETERESC B CAFEE(Z K 2 HLEKRIC
L0 BB OMIHOEMICE D ENMRELA M ES L LV EE LD, £, AMUEEICHEE S
D NT A NIKRCHMRIC AT U Cliids S AW T, ikl CHEARAERZIMNME, BFEFE,
fFEMEZ S S/ LGS, ZORISHKEEVFEOBEOME~OXRS ., EERRE TH L, 1
MO Ti, 37 2 hKEBESAT) 782017429 H 8 HICHEEI L, 2011 411 [EIGHIKMEAMTEOR
& f/MET D 72D OMIE~DEMEORIE EEBLOT=DDHA RT7 4 (EWMNETA KT A
) MERITOENTWD[8], KMEAEMOBENZ L IR AT AOEU LA HBLETH D,
INHDOBBIRTA RT A ATHT AT LOR%E, Hk, BHICKESEETLIEEIDLND,



PR RFRF PR AT ERACEE 52 05
Rev. Grad. School Mar. Sci., Kobe Univ., No.20

2. AERBR

2.1 BHEEEIRGE

2005 4 2 H 17 BIZHRR S NBIEAIE S U A M 8 th3 il 7-5 A 6t 341 B3 Bk ST
UNTZAS, 2018 4 2 A 16 HIZHER SN PHG AR SR Y A ML 11 #:2380E 4% 375 B AN gk S
T35, 2005 44D 8 #EOBMEONFRIEK 1 IR T8Y TH Y, 2018 40 11 #LONFRIZX 1
R ORTIEY L7325 T D, 2023 X 12 (RO NERIZK 1 AR TEY L 72>Tnd, 2018 %
TGS AT LD X A THOFEREIT> TV, XA THBEAPEHEL TBY, SEADLD
HTIL, IEMERDERNEE L 7o o TR0, AR5 IT 0L TOREBINE LT,

Et, 51

X1 A —h—fFORGLE DN (A 2005/F9 2018/ 4 2023)

2.2 Bh{5A

DREOBGEAIY A MBS TO LG BB O 90%2L FITiX, AWTEMEZ A3 2 05 HI
BENLTND, ZDORGRINERER R O KPS T T 2 & T, W~ 0 Sl Fofk A %)
RZomd, BEETICRBESN TV AEANTE LITRT BV 19 THY . Zh ook EER%s
X 2 (oRd, F1, K2 & 20054, 2018 4E, 2023 FEAffE. 2023 FEDBLTEAOE FAAEEE O O IE
HFTToNY 7 Ui, bSO RSN &b v, R LRI TH 203, oMo
BB AT AR RBITERICTh 5,

2.3 BHEAIOBLE

B5i5 S AT KZELA SNDBHEANCBET 57 — % %23 2, & 3, 3 4 [T T, 2005 DX EEHELG T,
TR LS 239 BRI SN TEY | IRWNTHIE U F4 0 100 B, @ U F4 0 78 ffh
MY 7= AR Proel B, oo b8 B Th D, 2018 40D BREEEL N, T IR Hh L4
13260 BBIZHERA SN TEY , IRWTEE Y F4 20 163 By, fifhe ) F4 o 718 filf, v —F A
YO N T =V R T oY DD B TH D, 2023 FEORERELL CIXERRRLEIX 277
LCEA SN TEBY, RWTHE Y F4 o 201 85, —F o o 70 BLE e ) F4 20
40 B AT R IV 0 33 B TH B, 2005 4E0 1 FHELA THIH S A BEEAITIE L i b
%< 50 L, FOMIZT R 7 2= LR T Y DUREEEL —TF (21l BL s rr i o)L
1B ThH o7z, 2018 4F0 1 Flfd A TR S A B51EHI Tt R bES i b2 < 32 fih, Zofh
TR Y FA N6 AL, N 7= LRI Drne i, —F A 211 BLXOWHHE Y F
AN 1R TH o7z, 2023 0 1 FEFLA CTHIA S D BEAITIE b Rk b2 < 27 #lih, %
OMIFIA L) FA N TR, —TF A 234 B Y F AN 1 /-G TH -7, 2005 F0 2
FEORELE TR SN2 BEAI CITHERR LI e b2 < 119 L Sle ) FA4 8 74 |5 #ighe ) F
UM B N 7 2= VAR T Y DN 38 B TH D, 2018 HE0 2 FEALA CTHIA SN B BLTE
FITITH LA e B 26 < 181 B, A" U F A4 728 128 ®lf . #ign e U F A oA 68 i, MY 7 =
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SART Y VU 35 B Th o Tz, 2023 40 2 FEELA TR S B BT A IR IR LR B b
%< 192 BlfL HRAE Y FA U8 163 B WA E U FoA U3 31 L, —F A v 24 BT o T2,
2005 F- 3 FEAL A CHIH S 4L D BHTHAI CIXdE R bii s i b 2 < 62 filfh, Wiz om o 29 #f, o~
—F A 211 O 2T W TH 5,

©) WESILER @ EVFAY ® v—Far21 @ ®EMEUFAY
S O~ ] Os.
= N / NZ C ~ N¥
CoCD N (T
0 S /\l ANy \5 X
C s
® AFRIDY ® voar @ vxI @ rSAEYL
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M2 HATHEHIND (ShTWe) AR XREEGAI O G

2005 H-0D 4 FOMAE DO TR SN AB5EANIA Ve — A3 kb2 < 11 85, ) 72=L&K
SUBYDUN 10 S THo7-, 2018 4ED 3 FEOELA THIFH S A BhTEHI CladiEa{bdin b £ <
45 BIEL  S—TF A 211 @ 3T BLEL D RIZEAE ) FA4 D 27 B TH o 72, 2023 0 3 FEOELE TH|
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A ENDBGEFRITITHERR LS i &% < 56 Bl S —TF A o 40 8L RIZEIE Y FA4 2 39 @,

T o7z, 2005 4ED 4 FOKMAE O TR SN DBIGANTIA VAT v —hiie b 2 < 11 8L

TR T DU 10 B Th o 7o 4 FEOF A R OB EE . 2018 4RI 5 LI D Fx 2023

FIZ2/MDHBTHY . BH LTS MEH SN DUHEANTHEGS ShrinoT,

#1

AARTHEA SN D (S TV AR XRG4

by

B4 3 4 B {524 Fi (TUPAC) CAS No. 2005 2018 2023
@ Cu,0 Dicopper oxide Cuprous oxide 1317-39-1 @] @] @]
@  cuPT Copper pyrithione Copper, bis(1, hydroxy-2(1H) -pyridinethionato 0,S)- 14915-37-8 @] @] O
® SN211 Seanine—211 4, 5-Dichloro—2-n-octyl-4-isothiazolin—-3-one 64359-81-5 O @] @]
@  ZnPT Zinc pyrithione Zinc—2-pyridinethiol-1-oxide 13463-41-7 O O O
® ME Medetomidine/selektope 4-[1-(2, 3-Dimethylphenyl) ethyl]-1H-imidazole Hydrochloride 86347-14-0 - - O
®  Diuron Diuron, DCMU, Preventol A6 3-(3, 4-Dichlorophenyl) -1, 1-dimethyl urea 330-54-1 O O O
@) Zineb Zineb Zinc ethylenebis (dithiocarbamate) 12122-67-7 O O O
® TRP ECONEA, Tralopyril 4-Bromo-2- (4-chlorophenyl) -5-(trifluoromethyl) -1H-pyrrole-3-carbonitrile 122454-29-9 - @] O
©@ CuSCN Cuprous Thiocyanate Cuprous Thiocyanate 1111-67-7 O O O
@ CIN Chlorothalonil 2,4, 5, 6-Tetrachloroisophthalonitrile 1897-45-6 O O O
@@  TPBP PK, TPBP Triphenylborane—pyridine 971-66-4 O O O
@  DS-100 Densil S-100 2,3, 5, 6-Tetrachloro—4- (methylsulphonyl) pyridine 13108-52-6 O O O
® Irgarol Irgarol 1051, Irgarol 1071 2-methylthio—4-tert-butylamino—6-cyclopropylamino-s-triazine 28159-98-0 O O -
@  Ziram Ziram, PZ Zinc dimethyl dithiocarbamate 137-30-4 O O -
® TFA Tolylfluanid, Preventol Methanesulfenamide, 1, 1-dichloro-N-((dimethylamino) 731-27-1 - O -
@® DCF Dichlofluanid, Preventol N,N- dimethyl= N’ - phenyl- N’ - (dichlorofluoromethylthio) sulfamide 1085-98-9 O - -
@  TCPM 1T-354 N-(2, 4, 6-Trichlorophenyl) maleimide 13167-25-4 O - -
@® NACS Naphthenic acids, copper Naphthenic acids, copper salts 1338-02-9 O - -
() Thiram Thiram, TT Tetramethylthiuram disulfide 137-26-8 O - -

2005 AT STV 23, 2018 FEITIIE STV R WBEBEANI Y 7 a 7T = R, 77 Vg
i, 74— —E—T A FTLAOABETHY, 2023 FIZF T RV b, VTA, P TIAT =

Ko 3 FREANEH S e 72 o7z, £72 2005 FHEHINTE ST, 2018 I H STV B 575

Fllidmax7, FUZAT=RO2FETHY , £72 2023 T AT FI P URNFZIHEHA SN S &
Tl oTz, F4, F5, F6ITRTHHEROREAKEBEOHEEOEEGEM 7 72, K3 ITRT,

2005 4EDOBETEAIOBLA B O B EEIA 1, 2 FEELA 2 47%% 5 6, 3 FlEL A 2Y 22%., 1 FEALA A 17%,
WUNT A FERLE S 6% Tdh o 72, 2018 DR E T ORMEEI G 1L, 2 FEELA 2 65%% 5, 3 FERL S
25 16%., 1 FEECA DS 12%, RN T 4 FERLA A 1% Tdh - 72, 2018 4R(21F 2 AL A OEIA AL TB Y |
Z O OFEA OEIA LR OBEE TH > 72, 2023 FEOEABUEORSEEIA L, 2 FALA S 65%% 5

W, 3FEEN 19%. 1 FEELA DS 1%, IRWT 4 FEECAN 19 TH o 7=, 2023 412013 2 i & OEI &1

ZOEFET, SHESOEIEHN 19% L7220 ZOMOBELE OEIGITHD OBEFETH -7,

22%

[ ]
6%

1ERE
. 12%

3 BRI OESEIES (£ 2005/ 4 2018/47 2023)

AEERA
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Biit A2 & E 720 BhG 2 A7 A 2005 AR OB G TIL 27 "G TH D KD 8%, 2018 H DB Gk EL
fnCIE 21 ]G TH D 2O 6% TH Y . 2023 FOBEFMETIL 19 /AL THY BED % THoT2, Z
AT BTG R OB 28 EAE H T & DTG AIOAGEREATZ Z & MEREHIGNC X D IRRE DFR) 5,
BiiEPEZ BT 5%, ERE S ERWS AT AOEENDL R hol- &2 BN,

2 PG AT JMZEENDPTEAIOBLE (2005)

bS5 B & %4 77 $0(2005)

0 2R 178/ S 2 fEEE 3fEERE A7EFRE &t

@ Cu,0 0 50 119 62 8 239
@ CuPT 0 0 74 23 3 100
® znPT 0 0 51 18 9 78
@ TPBP 0 5 38 8 10 61
® Diuron 0 0 22 29 7 58
® SN211 0 1 1 27 7 36
@ Irgarol 0 0 11 10 11 32
CTN 0 1 1 19 2 23
© DCF 0 0 4 12 3 19
CuSCN 0 0 2 5 4 11
@ ziram 0 0 0 3 7 10
@ Zineb 0 0 3 1 2 6
@ TCPM 0 0 0 2 3 5
DS-100 0 0 0 3 0 3
@® NACS 0 0 0 2 0 2
Thiram 0 0 0 1 0 1
_BREEDEH 27 57 163 75 19 341

R 3 PG AT KMCHENDBGAIORE (2018)
B35 5 Bl & S AL #0(2018)

ofEficE 1%ERE 2RSS KE 1 5h=1 A7EFRE &t

@ Cu,0 0 32 181 45 2 260
@ CuPT 0 6 128 27 2 163
® znPT 0 1 58 16 3 78
@ SN211 0 1 15 37 3 56
® TPBP 0 6 35 10 3 54
® Diuron 0 0 14 16 0 30
@ Zineb 0 0 19 5 2 26
Irgarol 0 0 12 8 2 22
© TRP 0 0 17 1 0 18
CuSCN 0 0 6 2 0 8
@ TFA 0 0 2 5 1 8
@ CTN 0 0 1 4 0 5
@ Ziram 0 0 0 0 2 2
DS-100 0 0 0 1 0 1
_BEEOast 21 46 244 59 5 375

WA BLE DR Z /LD, 2005 420 2 FlECAIELFE 5 0@ 12 FOMAERH 0 | 163 FFEHORL I
RSN TWD, LR L8 U F4 0 oA ORI A K S £ < 74 FG, WICHEHE Y F4 0 &
M) T 2= VRT )Y 34 8 diR b oo m oo 21 80 dER b & fign e ) FA4
OEHED 16 B TH D, 2018 H-D 2 I AIZE 6 DY 16 EOMEENH V| 244 FFEOHRLTIC
FHENTWD, L LR Y F4 0 OMEE RN R B2 < 126 F5L, RICHHE Y F4
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ERNV T = WAR T o) @27 B R b E xR o 19 ] #ihr Y T4 L axy
D17 ®G, R L L > —F A 211 o 12 G @R b E Uy o 11 G BER L & didn
vYFAUOMAEED 10 L TH D,

4 PG AT MMTE D BERIOBLE (2023)

0555 FR & & 5 $7(2023)
ofERrE 1 IEERE 218EREE SERE 4TERE &5t
@D Cu0 0 27 192 56 2 277
® CuPT 0 7 153 39 2 201
@ SN211 0 4 24 40 2 70
@ zZnPT 0 1 31 9 0 40
® ME 0 0 10 22 1 33
® Diuron 0 0 11 16 0 27
@ Zineb 0 0 19 5 1 25
TRP 0 0 20 4 0 24
® CuSCN 0 0 5 2 0 7
CTN 0 0 1 4 0 5
@ TPBP 0 0 4 0 0 4
@ DS-100 0 0 0 1 0 1
BEEDEE 19 39 235 67 2 361
Thiram
NACS
DS-100
TCPM @
Zineb B2 OIERS
CuSCN [ B A
DCF fI™ [aki: Ty
IcTNI — nERA
Sn2ll ff—mm
Diuron
TPBP
ZnPT _':-

CuPT
Cu20 — ——

=)
o
S [
=)
3

150 200 250

0 50 100 150 200 250

4 BEIEREOEAEEE (72 2005/ 4 2018/45 2023)

2023 0 2 FEFLEIIR 7T OBV 17T FEOMAEE N H Y | 235 FFHOBMITMHEH I T\ 5, BER{L &
e ) FF L OMETEORG R < 146 B, WRIC, #RLHT & 7 0 19 85 Highe Y T4
ez azxTo 18 8. WL L v—F A > 211 @ 12 B HERbER L e o 11 85, i
bl & Hgh e ) F A4 O AEED 10 fETH 5,

5 2 RS SNSRI OMAHE & B E(2005)

Cuy0+CuPT ZnPT+TPBP Cuy04Diuron Cuy0+ZnPT TPBP+Irgarol TPBP+DCF
74 34 21 16 4 4
Cu,0+Irgarol Cu,0+Zineb CTN+Diuron Cu,0+CuSCN Cu,0+SN211 ZnPT+CuSCN
3 3 1 1 1 1

2005 4ED 3 FEOBLA TIEER 8 DY 24 FOMAEENH Y . 15 FALIHEHA SN TW5D, MER{LER, &
vVFFy, /a7 AT = FOMEENRHE< 12 84, iRk, oovry, ZJroXo=10
FHAEM 11 85 W LSRN, P oar . —F A v 211 OEAEN 10 L TH o7, 2018 40 3 it
DOEETIZE 9 DY 16 MEOMEENH Y . 59 ”FIEH I TW5D, difgbdi, e F42

=T A 211 OMEED R B 20 B HHERLE, U r v —F A 2 211 OFEE DS 8 B,

Y FA ., R T2 ART oD, v—F A2 211 OMAEEN 48 Th -7, 2023 4F
DO 3FEORE TIEFE 10 DEY 2HOMEERH Y, 66 WMITHEHIN WD, IRk, eV F
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Fr =T A2 211 OMEENE D 19 B, WEMLEE, Y T4, AT IV COMAE
12 8L HER b, Yoar, —F A 211 OMAEEN 1L /L TH o7,

#6 2HALS SNDPIGAIOMEHE L TR (2018)

Cuy0+CuPT ZnPT+TPBP Cuy0+Zineb TRP+ZnPT Cuy0+SN211 Cuy0+Diuron Cu0+ZnPT  CuSCN+Irgarol
125 27 19 17 12 11 10 6
Cug0+Irgarol CuPT+ZnPT Irgarol+TPBP Diuron+TPBP SN211+TPBP TFA+TPBP ZnPT+SN211 CTN+Diuron
4 3 2 2 2 2 1 1

7 2 MEELA S DHTERIOM AR & L (2023)

Cus0+CuPT Cuy0+Zineb ZnPT+ TRP Cuy0+CuPT CuPT+Diuron Cus0+ZnPT
146 19 18 146 8 6
SN211 + CuSCN CuPT + ME ZnPT + ME SN211 + ZnPT SN211 + TPBP Diuron + TPBP
5 5 4 2 2 2
CuPT + TRP CuPT + ZnPT SN211 + ME SN211 + TRP Diuron + CTN -

1 1 1 1 1 -

# 8 3 HRLA SN D HEARIOMEH & B E (2005)

Cuz0+CuPT+DCF Cug0+Diuron+CTN Cug0+Diuron+SN211 Cug0+SN211+CTN Cug0+CuPT+SN211 Cuy0+ZnPT+Irgarol
12 11 10 6 5 4
ZnPT+TPBP +Ziram Cug0+CuPT+CuSCN Cuz0+CuPT+DS100 Cuy0+Diuron+Irgarol Cug0+SN211+TCPM Cug0+ZnPT+NACS
3 2 2 2 2 2
ZnPT+DiurontIrgarol 7ZnPT+TPBP +CTN Cu0+CuPT+Diuron Cus0+CuPT+ZnPT Cu,0+SN211+Irgarol Cuy0+ZnPT+Diuron
2 2 1 1 1 1
DiurontIrgarol+CuSCN Diuron+Thiram+DS100 TPBP+SN211+CuSCN ZnPT+Irgarol+Zineb ZnPT+TPBP+CuSCN ZnPT+TPBP+SN211
1 1 1 1 1 1
#£9 3G SN DBHAIOM A & KL% (2018)
Cuo0+CuPT+SN211 Cus0+Diuron+SN211 ZnPT+SN211+TPBP Cus0+DCF+Diuron ZnPT+TFA+TPBP Cus0+CuPT+Zineb
20 8 6 4 4 3
Cuy0+CuPT+Irgarol  Cus0tIrgarol+Diuron  Cux0+Zineb+Irgarol CuSCN+ZnPT+SN211 Cuo0+CuPT+DS100 Cug0+CuPT+TFA
2 2 2 2 1 1
Cuy0+ZnPT+Diuron Cu,0+ZnPT+Irgarol ZnPT+Irgarol+Diuron TRP+ZnPT+SN211 - -
1 1 1 1 - -

710 3 FHELE SN A BHEAIOMAHE & AL (2023)

Cug0+CuPT+SN211 Cu20 + CuPT + ME Cug0+Diuron+SN211 Cu20 + CuPT + Zineb
19 13 11 5
SN211+ ZnPT + CIN SN211 + ZnPT + ME Cu20 + SN211 + ME CuPT + ME + TRP
4 4 3 3
CuSCN + ZnPT + SN211 Cu20 + CuPT + DS-100 Cu20 + ZnPT + Diuron ZnPT + SN211+ TRP
2 1 1 1

# 11 4 FEECA S D BHTERI O AR & 855 (2005)

ZnPT+TPBP+Irgarol+Ziram Cug0+CuPT+SN211+TCPM Cuy0+Diuron+Irgarol+DCF Diuron+TPBP +SN211+CuSCN
6 3 3 3
Cuy0+ZnPT+Irgarol+Zineb Diuron+SN211+CuSCN +CTN ZnPT+TPBP+Irgarol+CuSCN -

2 1 1
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Cus0+CuPT+Zineb+SN211 /nPT+ZiramtIrgarol+TPBP ZnPT+TFA+SN211+TPBP
2 2 1

#* 13 A AL G SN D BGAIOMEE & Rlink (2023)
Cu0+CuPT+SN211 + Zineb Cu0+CuPT+ SN211 + ME
1 1
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