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Tsrsnaduunvesiings inenides Albugo sp.
15ATalUUIVOL U AN RAaandes1 Puccinia horiana
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15AT1@UNVIUYANA LAAN  Puccinia sp.

lspnonalinvesnagld  \Wean Cunvularia sp.
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Tsasafinvesiaiinens 1Anein Uromyces sp.
lsAs1afiuyvesinyd Winain  Albugo sp.
15ATElUUUUANE WARAN Puccinia sp.
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Puccinia white rust of chrysanthemum,

Albugo white rust of Chinese convolvulus
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Cercospora leaf spot
Alternaria leaf spot
Mycosphaerella leaf spot
Bacterial leaf spot
Alternaria leaf blight
Phyllosticta leaf blight
Phytophthora leaf blight
Stemphylium leaf blight
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5518 Lﬁmmﬂﬁmﬂﬂaju downy mildew fungi Wihihuau Peronospora,
Plasmopara, Pseudoperonospora ..... ﬁgwumﬁm%a?mfjmamﬁuﬁa Oomycetes
lsasuds Lﬁmnm%aﬁ'mfcju powdery mildew fungi ity Erysiohe

Sphaerotheca, Uncinula Msvsalduiiosnguiieaiufie Ascomycetes
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Imm NI Alternaria sp.

Leaf spot Cercospora duddiae

NIeYY Bacteria
N1y Peronospora sparsa , Cercospora puderi
U717 Helminthosporium oryzae
1IN Curvularia lunata
dilne Cercospora canescens
faa Phyllosticta arachis

ie Corynespora cassicola

Curvularia sp.

UPLYOLNA Cercospora cassicola
Pseudocercospora cubensis
1EALND Ascochyta caricae
Mycoshaerella caricae
dulesn Brachysporium sp.
dudzan Diplodia sp.
lugaen Auau Djplocarpon rosae
Black spot Marssonina rosae
e Cercospora personata
Tugesn 41lne Phyllachora sp.
Tar spot U1 Phyllachora sp.
ns Phyllachora sp.
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lugedena Avatu Cercospora rosfcola

Brown spot U717 Helminthosporium oryzae

APRIN Cercospora arachidicola
lugedtena nsziiey Alternaria porri

Purple blotch woulug) Alternaria porri
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Leaf blight
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Flower blight
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Pyricularia oryzae

Botrytis sp.

Pyricularia sp.

Stemphylium vesicarium
Phyllosticta cofficola
Helminthosporium maydis
Gloeosporium sp.

Curvularia andropogonis
Alternaria alternate

Alternaria helianthi

Fusarium oxysporum , Fusarium solani
Xanthomonas campestris
Phytophthora capsici
Phytophthora colocasiae
Rhizoctonia solani , Sclerotium rolfsii
Collectotrichum gloeosporioides
Phyllosticta hibisci
Phytophthora sp.

Alternaria sp.

Diplodia sp.

Rhizoctonia solani

Botrytis sp.

Ascochyta chrysanthemi
Cladosporium capsici
Collectotrichum sp.

Choanephora cucurbitarum
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Uromyces spp.
Puccinia arachis
Uromyces fabae
Phakopsora pachyrhizi
Uromyces sojae
Puccinia chrysanthemi
Puccinia horiana
Albugo jpomoeae

Curvularia eragrostidis

Xanthomonas campestris pv. glycines

15ALLNABAL DIRdq

Damping off WIN
IsAwen voulng
Black rot AEPUON

Isanun neulney

wet rot Vﬁ@lﬁ&l%ﬁ
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seed rot 5’)5?1@
APGRAN
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root rot

Pythium sp.

Rhyzoctonia solani

Xanthomonas campestris
Phytophthora palmivora
Pseudomonas cepacia

Choanephora sp.

Rhizopus sp.

Rhizoctonia solani
Pythium sp.

Sclerotium rolfsii
Phytophthora nicotianae
Fuasrium spp.

Botrodjplodia sp.
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TAXONOMY OF PLANT PARASITIC FUNGI

Kingdom Protista
Phylum Plasmodiophoromycota
Class Plasmodiophoromycetes
Genus Plasmodiophora
Kingdom  Straminipila (lower fungi)
Phylum Oomycota
Class Oomycetes
Genus Pythium
Phytophthora
Downy mildew fungi
Kingdom  Fungi (higher fungi)
Phylum Zygomycota
Class Zygomycetes
Genus Rhizopus
Mucor
Phylum Ascomycota
Class Ascomycetes
Genus Powdery mildew fungi
Class Asexual Ascomycetes
Genus Alternaria
Bipolaris

Cercospora
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PLASMODIOPHORO
MYCETES

ZYGO
MYCETES

OOMYCETES

ASCO
MYCETES

ASEXUAL
ASCOMYCETES

BASIDIO
MYCETES

ASEXUAL
BASIDIOMYCETES

Plasmodliophora

Rhizopus
Mucor
Choanephora

Pythium
Phytophthora
Peronospora
Plasmopara

Albugo
...others DM fungi

Oidium
Oidiopsis
Owulariopsis
Erysiphe
Phyllactinia
Sphaerotheca
...other PM fungi
Phyllachora

tar spot fungi
Glomerella

Alternaria
Aspergillus
Bjpolaris
Botnytis
Botryodjplodia
Cercospora
Collectotrichum
Curvularia
Dijplocarpon
Djplodia
Drechslera

Fusarium

Helminthosporiur,

[sariopsis
Lasiodjplodia
Leptosphaeria
Macrophoma
Macrophomina
Marssonina
Peatalotia
Pennicillium
Phaeoisariopsis
Phoma
Phomopsis
Phyllosticta
Pyricularia
Septoria
Stemphylium
Verticillium

Hemileia
Phakopsora
Puccinia
Uredo
Uromyces

..others rust fungi

Ustilago

Rhizoctonia
Sclerotium
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Vegetative Cell wall Spore Class Phylum
growth Asexual Sexual
Plasmodium no zoospore Plasmodio Plasmodio
(fungal-tike hypha) phoromycetes | phoromycota
hypha cellulose | zoospore oospore Oomycetes | Oomycota
non septate
septate chitin sporangiospore zygospore Zygomycetes | Zygomycota
hypha glucan
septate hypha chitin conidia ascospore Ascomycetes | Ascomycota
glucan
septate hypha chitin conidia - Asexual Ascomycota
glucan Ascomycetes
septate hypha chitin conidia basidioospore | Basidioomycetes| Basidiocomycota
dikaryotic hypha glucan
septate hypha chitin conidia or - Asexual Basidioomycota
dikaryotic hypha glucan no spore Basidioomycetes
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3.38n139nnquuesansiall (Fungicide group)
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3ladia metalaxyl ACYLALANINE
Wsanda metalaxyl
s lee metalaxyl
uanuy carbendazim AZOLE COMPOUND
wualea carbendazim
ATSLUUAEY carbendazim
Tlawuwand carboxin CARBOXIN
ATUBANIY carboxin
dodemorph MORPHOLINE
nauasiaiivsennligady
AUITIMN copper oxychloride COPPER COMPOUND
reUiafoand copper oxychloride
Kocide copper hydroxide
LUULGU mancozeb SULFUR COMPOUND
wiuLgn mancozeb
Balalen zineb
waumlen captan HETEROCYCLIC N COMPOUND
wAULNY captan
WosIAaeS PCNB BENZENE COMPOUND
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M1 7 NRUAITLAUNT NI UANUNGULT DI

asafingu ACYLALANINE  a1u1samiuasidesingu Oomycetes
Zygomycetes
a191afinguAZOLE COMPD  amnsaeaunuidesingu Ascomycetes
Asexual Ascomycetes
Asexual Basidioomycetes
amafingu CARBOXIN anunsemumuiesingu  Basidioomycetes
Asexual Basidioomycetes

a15.ASinGUMORPHOLINE snsnsomumsiiesing  Ascomycetes (PM fung)

amafingu BENZENE  aunsamupuidesingy  Asexual Ascomycetes (soil fung)
Asexual Basidioomycetes
a15.AfinGuUCOPPER COMPDANsaRIUAMdes NGy Qomycetes
Zygomycetes
Asexual Ascomycetes
BACTERIA
a19.AlinguSULFUR COMPDmmmmuquL%aﬂﬂdu Asexual Ascomycetes
Asexual Basidioomycetes
Basidioomycetes
Asexual Basidioomycetes
arsiafingy HETEROCYCLIC annsamuauidlesingy Oomycetes
Zygomycetes
Ascomycetes
Asexual Ascomycetes

Asexual Basidioomycetes
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HAN1IMTIREBY LaBNlAas 3 NquABACYLALANINE, COPPER COMPD, HETEROCYCLIC N

pnaulgidenansiail
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ACYLALANINE AZOLE COMPOUND CARBOXIN MORPHOLINE
benalaxyl benomyl carboxin dodemorph
furalaxyl carbendazim oxycarboxin tridemorph
metalaxyl difenoconazol
thiabendazol
thiophanate ethyl
thiophanate methyl
M3 9 nguansiaiivssianliigeduuasviaasiadi@oansiolungy
BENZENE COPPER HETEROCYCLIC SULFUR
chlorothalonil  Bordeaux mixture captan mancozeb
HCB copper carbonate difolatan maneb
PCNB copper hydroxide folpet zineb
copper oxide ferbam
copper oxychloride nabam

thiram
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1. TsA LAefuYein Weoawe Pvthium aphanidermatum
nauweas  OOMYCETES

nauansiAfiAUALNguIToaIMe COPPER, HETEROCYCLIC, ACYLALANINE

Sl

YAASLALAIVANNAUREAYA

4.1  Bordeaux mixture, copper oxychloride ngu COPPER
4.2  captan , folpet n@u HETEROCYCLIC

4.3  metalaxyl, benalaxyl — ngu ACYLALANINE

5. 1aenvlinansialinluANERaIme ...._copper oxychloride Wag.... metalaxyl.......... 2a13)

fnduladonsinaisiadl 1. copper oxychloride 2. metalaxyl

m‘uqm%"a Pvthium aphanidermatum mmq‘lmﬂqﬂaﬁwmﬁn

ATRdoUN IAndula (anmiis, 16)
6.HanTI9d0Y ¥UAAIIALl copper oxychloride aglundy COPPER O dnsas O liignsas

yipaswndl  metalaxyl aglungu ACYLALANINE @ gnéias O ligndies

7HANTINADY \WRAWWS) Avthium aphanidermatum oglungsy OOMYCETES

@ gnaea O lilgnsias
(97n1i118)

g.asanudumsamdulansold @ wesidu O lumss

(@ lunsslinsraeudoulunsialudnanun)

Nﬁ’dﬁ;ﬂ snduladenansiedl 1. copper oxychloride 2. metalaxyl

g LA
AIUANYD Aythium aphanidermatum  AIUANLIAIABAUYBIN
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6.35N159TIVABUAIUYNABIVBINTHARAULR

T5ALUNARAULRINN NAANLTIEI Pythium aphanidermatum \Hwisiaatlungy OOMYCETES

FUNGI | OOMY ZYGO | ASCO ASEX BASIDIO ASEX
FUNGICIDE CETES MYCETES | MYCETES ASCO MYCETES BASIDIO
ACYLALANINE o) o) - - - -
AZOLE COMPD - - - 0] - -
CARBOXIN - - - - 0] O
MORPHOLINE - - o - - -
BENZENE o) o) - o) - 0]
COPPER o) o) - o) - 0]
HETEROCYCLIC o) o) 0] O - O
SULFUR - - o 0] 0] O

anafifidendie 1. copper oxychloride aglungu COPPER 2. metalaxy! aglungy ACYLALANINE

' v ' ' T | v 9 v [ | Y %
Tadaelinsangu/lddomsiadiadutesiimunuld Wnsedasdiiio msedrauy

FUNGI | OOMY ZYGO | ASCO ASEX BASIDIO ASEX
ASCO BASIDIO
BVthium sp. | weeveceneecnenne

FUNGICIDE

ACYLALANINE metalaxy(

AZOLE COMPD

CARBOXIN

MORPHOLINE

BENZENE

COPPER Cu oxychlori

HETEROCYCLIC

SULFUR

LGNV T 1T UG R J ATUAMED oo e

UL T T O asefufunsdedulavieldl O mseiu O Linse mmeaoudoululus)
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anviadiiidene 1. DYLUNGN croeerrenrrrerres 2. i BULUNGY oo

! v ' ! T v
Tadaidelvinsangu/lddomaiafiadurasiinruguld

FUNGI | OOMY ZYGO | ASCO ASEX BASIDIO ASEX
ASCO BASIDIO

FUNGICIDE
ACYLALANINE
AZOLE COMPD
CARBOXIN
MORPHOLINE
BENZENE
COPPER
HETEROCYCLIC
SULFUR

&
AU LADNANTAN Lo 2 AIVANLYD
.............................................................. R b T

asetudunsenaulanseld O wsefu O lunse (srvasudounduldlng)
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FUNGI | OOMY ZYGO | ASCO ASEX BASIDIO ASEX
ASCO BASIDIO

FUNGICIDE
ACYLALANINE
AZOLE COMPD
CARBOXIN
MORPHOLINE
BENZENE
COPPER
HETEROCYCLIC
SULFUR
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FUNGI | OOMY ZYGO | ASCO ASEX BASIDIO ASEX
ASCO BASIDIO

FUNGICIDE
ACYLALANINE
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CARBOXIN
MORPHOLINE
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LUURNYR 4

2. NGUIDANUS

3. NAUANSIANAIUANNGNTDAYA

4. yinanselAIUANNAUREAYA

Bl s 1 S

(.2 o 15U

B3 e 15
5. BONUAAATTATATUAMTOANUM oo e
ARAUTARDNVUATNTAN Lorrecereeeerenercecrsmnnnneereseens 2ooveerreessssnnsessssssssssssesssssssses
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FUNGI | OOMY ZYGO | ASCO ASEX BASIDIO ASEX
ASCO BASIDIO

FUNGICIDE
ACYLALANINE
AZOLE COMPD
CARBOXIN
MORPHOLINE
BENZENE
COPPER
HETEROCYCLIC
SULFUR
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2. @sniiussianliigada

Non systemic Fungicides

NON SYSTEMIC <

Cu
S
HN

Cl - benzene

Acylalanines
Azoles
Carboxin
Pyrimidines
Morpholines
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COPPER COMPOUND

A13UTENDUNDILA

JoandTey / Toindl gnsiadl

Copper sulfate CuSOq

U CuSO,.5H,0

Bordeaux mixture CuSO, + CaCOs + H,O

Copper carbonate CuCOs

Copper hydroxide Cu(OH),

Copper chloride CuCl,

Copper oxychloride CuCl,.Cu(OH),

(fixed copper)

P.M.A. Millardet (1781)
a15einguusn NlAsuN1TRRILIINaNTRHUNII5TTUYIA
(natural inorganic substance) CuSQO,4.5H,0 Lﬁamumﬂ,ﬁﬂ

YDINULATHFNIMALI phytotoxic fin
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CHEMICAL REACTION

COPPER SULFATE REACTION

CuSO, + H,0 Cu(OH), + H,S0,+ Cu'"

BORDEAUX MIXTURE REACTION

++

CuSQ, + CaCO; + H,0 Cu(CH), + CaSO, + .....+ Cu
A + B + Cu”
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Un3enadl

COPPER SULFATE REACTION
a13UseNoUNaIleae copper sulfate Wanauunazinugniemiseil  lag
copper UN9@UTIMFINTU OH  grouptli Cu(OH), wazcopper d@uiiudonglu
. ++ [ < v A o Y a &
SUKUU copper ion : Cu 13801 free copper Wusalavevtniviiminnduans

£ & a ~ ¢ A A ¢ A Y o ++ &
E]E]ﬂi]VlﬁEJUEJQﬂ’]ﬁLﬁ]ﬁiyJLMUIWU@QLﬁzjaalﬁ’ljaiﬁiﬁiamlﬁzﬁaalfﬁaﬁ’] o Cu Wu

USUNUUNALAUTDEUEY MIngadnyle

BORDEAUX MIXTURE REACTION
BORDFAUX MIXTURE fiuffseiaiiiiuidednunyu copper sulfatelasil
UNEUD free coppermﬁaagujLLGiﬁﬂ‘%mmﬁasm’jﬁamﬂLﬁmwaﬁm%’uaaﬂqw‘é
Fudimsdaiulnveseaditon vieswadides  uddesiuluiinsduduise

ALYAANY
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MECHANISM OF ACTION

ENZYME

FREE RADICLE

++

Cu + AMINO ACID DENATURE PROTEIN
PEPTIDE CHAIN

PROTEIN

£
nalnnnseengnd

++

Cu 91nansUsTNaNaIataINsinunIenduasiiegnelu
cytoplasm  MipadesturuiunsduaTziproteinveamaditosn  ( protein
synthesis U enzyme auaﬂaaaiz N3M amino peptide chain protein Junu
ylAnmssussnsdaunsie protein viodunseildliauysaiuasidonnau
proteinidanameiieuaziianisnazneuvedprotein  iunaliaanisuiaead
yiedudinsulaeaduenten duladesgniudnisaiyiuln (mycelial

crowth inhibition)
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FUNGICIDAL PROPERTIES OF COPPER COMPOUND

NON SYSTEMIC FUNGICIDES
BROAD SPECTRUM

NATURAL INORGANIC FUNGICIDES
MEDIUM EFFICIENCY

NO FUNGAL RESISTANCE
BACTERICIDES

LESS PHYTOTOXIC THAN SULFUR
7-14 DAYS RESIDUE

Cu'"as ai. (active ingradient)

vo & &
ANSLYEUEUTDT

. §uda downy mildew fungi : Plasmopara viticola, Peronospora parasitica,

Peronosclerospora sorghi.

Suhs Oomycetes fungi : Pythium, Phytophthora, DM fungi.

E“JJUE%L%%W Deuteromycetes, Ascomycetes, Basidiomycetes, EJﬂﬁuL%aiﬂLLﬂﬂ
PRGIIERIE alef

Suiis bacteria

TgruanlsalanndiuvesiosIuiaiunaLasLuan



BORDEAUX MIXTURE

d{l o

vodUy : BORDEAUX MIXTURE

Fouadl : lime copper sulfate

gnsiall 1 CuSO,+ CaCOs+ H,O (4 :4:50)

Uszinn  : @1slige@u (non systemic)

UseanSnw : broad spectrum, medium efficiency

assnans : AuAulsas g Tsalugalulnd dui snu

fiinnideswazuuafiafounnyin Il

Tspsude s1ady wagsiuaem

VOLEY phytotoxic ﬁuﬁ%nga Solanaceae, Cucurbitaceae

COPPER OXYCHLORIDE

~ o

Yoea1Ugy : Copper oxychloride

Fouadl : Copper oxychloride

gasiall 1 CuCl, + Ca(OH),

Uszban  : @1slilga@u (non systemic)

UseanSn1w : broad spectrum, medium efficiency

assnans : Auaxlsastdne lsalugalulnd dui sinu
fiinnideswazuuafiGafounnyin Il

lspvude s1ady wagsiuaem

UOLEY : 813LAAphytotoxic ﬁ’uﬁﬁunga Solanaceae, Cucurbitaceae

26



SULFUR COMPOUND

a13UsznaunuzOU
mancozeb maneb + zineb
maneb Mn ethylene bisdithiocarbamate
propineb
zineb Zn ethylene bisdithiocarbamate
ferbam
nabam
thiram
Ziram

HETEROCYCLIC NITROGEN COMPOUND

a19UsznauHN
captan
captafol
folpet

CHLORINATED BENZENE COMPOUND

A15UsENDULIUTUY
HCB hexachlorobenzene
PCNB pentachloronitrobenzene

chlorothalonil

27
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3. asAliUTsLIAY AT

Systemic fungicides

?I"Iiﬂ’JUﬂaJi"IUizLﬂﬂﬂﬂﬁl(SYSTEl\/\IC FUNGICIDES)

A13AUANTIUTLANAATUAD Useinnansiaiiaiuaulsaiuinyausagazy
dWnldluddusazunsnseangludgdiusnaqmiessuuvieonnides (translocate) @139n
FuilaaanvRlunisUesiu(protection) Nstasgiiulanse NMsaivaUasvettes
wabinuaudRlunsinunlsaiiy (therapeutant) ansaaudiunnidoluluie

- = v A A =t 1w @ a | 3
swgnivuldey iluansdnvilanilusdinsanuiluiveguazanunsanannudy
fvogsvusnililagliiudunseiuiiy n1sgeaduasmainuinansgnaadinig
intanndmily - Avdugnaiuunnusenaunieiiieliogauanusngad
asdunidlaninnaziiuszavsnmniseuaulsanninlddusu Adoeunuas
wadiloaneudiludiwiuan  waanvdimaisdigaielundeuduunfignge

| a < 2 Ao =1 i = v
Humadenuan(seed coatuazdnnilludssvualugaunsanaduansiinly
avaulauNNInlun1sTURIUIIN 159N TIUANUTHATINHRE IV IgATWYY

L35 aEATBUNIITY Tusnanlanueniieslifgufiunsanlaiesinviii

1 14 1
= < o w A =

Fudun1siaiuiiivensgady lusunariiuitensvzdosunfivilawaiaei

14 1

HunuINAITANIETeevateuIN gl auduTuslen SN UUSUNIANNTTUNILYDIUN
LIsMazasUTENOUBUYISausNiulaTEskarduUTENOUYRdly S1NUA

= 1 Y v aa d' goj a = 6P 1 a = vddy aa
YRINY 81195 NUNLaEE1SBUNS STUNURINTlaRTU TagUnfnalu

Iaaa 1

AisnUnaqumedy cuticle FallduusenounliiFinuazegdiuuenvastuinad

4 2/ 4
124 %

Wa(epidermis) cuticle @aUsznaumadusineglawn du cellulose Fucutin wazd
lansaiis(cuticular wax) Tura1dilassasaiivesineseninluananneue

zUanslvansdunsgureviadunnunldla Frwinazay (1974) La
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Franke(1967) Ténaniluannzdonth (hydrophilliclwesansduviadanunsaae
nstrdeuineansinudnlUluluessnualdaty ety cuticletandiuans
Fonthine cutinfldnvazadreneuilulasadwssiuesianius meosiaiieden
WEWLLazﬁﬂﬁLLﬂJULﬁﬂG]“U@Q%uisﬂ (wax pLatelet)%ﬂlﬁﬁmwsjuaWNWiaLLEJﬂéf’mﬂﬁ’u 9
Humaifiuiuiliiuaran Bunistuiudluldinntu asgaduiiagsinudily

W esazansile

ANANTRYRIANTAIVANTIUTBLANG AT

asunsnszanelugasnanvesiivegnaiad
asgaduasnyegaeludduiialium
Femiaedesianesie
fuseAnsnmnsrndnidenasniianslinadu
mMsvzdnavizemsidenanmlnganiuindeinduléden
doshenlaine
qrisannslunananuIL

8. NyATUN1ITINANTININLY
nstndeutheaslussuuiin

N o bR

Crowdy(1972)nanrinsindeudneansaanielufindetulan 2 Snuasie
Iyafuannsngeenmaviosh (xylem) waglnansanlugsinnisviaa1ms (phloem)
wirvrumstvadudatuinnnitluaas uaslansgeduiedhifuinfiannsnlvaas
16 wilduisuumaiedeudhoasameluduiindu 3 3leun

1. Apoplast (apoplastic movement)

2. Symplast (symplastic movement)

3. Free space diffusion

APOPLAST  \fumsindeudheansiasluatuainsingeenlussuudnde i

Po9fvlag 1A Tz UUN1IANEUN(transpiration)uoINE LA D99 FUNE I U NLYES
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75730 Senszuuindaudeansiadndafe passive transport dudunisideudne
FoamaLazasiingrefussuumantn fanunsaisdulsludodefiussnause
adTlifiTdaldun xylem tracheid, xylem vessel Laz80%v84n1SAABUE AT
@m%mﬁgﬂwmmt,ﬁwﬁuimﬁ%ﬁ naynuITnamsdunigfazaumuveulu muiily
fanuduiuslaenssiusnsnsmesiivesits 1@unans carbendazim, benomyl,
thiophanate, carboxin, morpholine, pyrimidine

SYMPLAST L%ﬂﬂﬂﬂﬁ@%ﬂﬁﬂﬁﬁﬂﬁﬂiuszWﬂwquiaaﬁwﬁﬁ (phloem) lng
Beudheruuazondendiuaneadnidisly  phloem  wieSenin active
transport wasueUzUulufuansomnsnldanvuiunsdaasiziia
(photosynthate) Tnerfaluudransindlunguiiiiogiiosuiauasiintuifufivursie
Wity feghagy aliette, poly-R-fos agmetalaxyl

FREE SPACE DIFFUSION Junisindeuineansinudosindluiiedoiia
Fosinavaimneiduvesiivitinisideninrestdasyananslufuneuen
wasviaodeiin mawasudurinuderhditnidunisindeuiewuuuns
(diffusion)anuiadiansiienududugdluganudadudn  USinaunisPusinu
dovhansfindununaiaunse nnududunisuenuaznelufivwitulmes

%

NSNS Aatunsiedeudreatsanveaaesilugialunisunsazaniiuly

1
v

aa 6 % d‘a A d' 14 = 1 dla £
f\]‘lJﬂﬁ%le‘iﬂJWﬁiﬁUE]x‘iU’]Uﬁ’Wﬂ{]‘VlB\J’Juamﬁﬁaﬂ’ﬁmaE)‘LJEJ’]EJEH?Q@W‘LJ‘V]N’]U@ﬂL“UWVL‘U

nelulu



N133MUNAIANRTIT LAY ATY
asidnTssnngeaiugnusseanidungusinen fidddioluil
1. acylalanines LU metalaxyl, furalaxyl, benalaxyl
2. azole compound WY carbendazim, benomyl, thiophanate,
thiabendazole
oxathiin 19U carboxin, oxycarboxin

morpholine U morpholine, tridemorph

pyrimidines WY triarimol, dimethirimol, ethirimol

oS L BRW

< <
bURLRI AR

AZOLE COMPOUND

) =

a13UsznaunguAZOLE Wuansnguivgiuaziiaiy drdguinitiosanldleas

v

Aulsamu 1sadnd Tsaiy wazidusrusuduiy 3aduanseiifdnidelvanuaula
Anwiiunn ansnguivaflungy  AZOLE leuingy  benzimidazole
benomyl, carbendazim,  thiabendazole LLazﬂﬁjuthiophanate LU

thiophanate methyl, thiophanate ethyl

AANURAYBIAINGU AZOLE
1. 9NMBMIRLYBIMRNIENAY (specific spectrum) HUseAnSanaaly
N13A9ARRIAVALIANYNAUYRIITUEY Deuteromycotina Way
Ascomycotina WU Fusarium, Verticillium, Colletotrichum, Septoria,
[~3 1% 1 Ry dglj gj ° .
Cercospora \uau lianunsaldiuiastuan Phycomycotina wan

Phytophthora, $1U1AS

31
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Tsnfteiirueuls Iaudlsafivdnilvgfiiniumdn Tudund aen ua
annsoldu U ud wiawus Auius uaglddaniuluity aen wa 1y
Tsruiten
lsasuda
lsalugn Tulvgd lspuouunsalua
LsanaL
Tsafinrunslailana 1w Tsastdng wazsrady
2. fiwliodiednidssandioun  (mammalian toxicity) Wunduansuafiiden
LD50 g4nd1 10000-15000 11.0./n.0. wazfwiossioan is
3 Ll dufieiuluiio men ma win  (phytotoxic) snudlonauiuansingu
6. avaneildiios waveglusuuuurman(wettable powder)
5.1 0uansUseangedu (systemic) ansardndeslavgy

6. NEHNANLUNANAR 14-28 TU

a 1 X . - :
nalnAuRwsal¥es(mechanism of fungicidal action) :
a 1 & - | . a
ﬂﬁlﬂﬂ‘)’lﬁJWUﬂﬁL‘U@i’lﬁ’lmc‘ﬂiﬂwmaﬂmﬁﬂqubenzwmdazole LAA
PMNAYVBY MBC (methyl benzimidazole-2-yl-carbamate)dnu319n15&uaIIE%

= 1

nsAnucleic Fudansuts nucleus wazn1suUaTad u@ﬂuwmwmﬁﬁtﬁm 1 ppm
Lifinadonissenvesalss Neurospora crassa wWHaNNTONEANITLASYTDIgErM
tube Ausstiinszinans MBC lufinaranisdunsizdiDNALazSummhed ot
(sub unit)¥es mitochondria fivzasadu spindle fibre Feifuvilst chromatid
lagunsanenesnaniuldy  nucleus  Tmieilinisuuswaauuu  mitosis

Nndulilanysaluazidulowesliaunsaasyiule
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YUIUNITAAN8AT (metabolism)

MBC (methyl benzimidazole-2-yl- carbamate)®38 carbendazim o
Weglufiudrnzameinfumsasvuinmuisaivoulnoonledfauiily
ANU130ATIANU MBC mé’qmﬂ%’ﬂmé’a1457u1uﬁﬁungaLL@@LL@%SS%fuiuamawa%
fifusainseindnsaaredudy colufuuarlugdunisludiae
a5 benomylavgayidsbutylcarbamoylnssaniudndasudumec
d15thiabendazole WUﬁ’]LﬁIaQﬂ hydroLyseLLﬁﬁLﬂéSuL“fﬁJuaﬂﬁbenzimidazole-z-
carboximide mﬁthiophanate%am‘aL‘T]uatkyt benzimidazole carbamate wa?

[y} < 6 -4
danosdupisusulananlan
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ANSLUUANU(carbendazim)

~ £

YRANUEY : carbendazim

v

Foundl : MBC (methyl benzimidazole-2-yl- carbamate)

%aﬂ’ﬁﬁﬁ : Carbendazim, Carbendazim50, Bedazin, Bavistin

GELGENGENNE

gnsnandmune(formulation)
50% Han@ENU(wettable powder)
AMANUANINIEA N

Dunaden? AnuluanInwInaanuni NUNULELAR AYLTULE

VRGN
9q U U



