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gl Weeld  Fusarium spp. Root rot Bradyrhizobium japonicum
Wl Macrophomina complex
Lsall Jg9  phaseolina present
waeddl Jl9w  Rhizoctonia in
solani soil
ohbil  Rhizoctonia solani Enterobacter agglomerans
el Phytophthora cactorum Enterobacter acrogenes B8
i Pythium ultimum E. cloacae
Creeping Sclerotinia homoeocarpa E. cloacae
bentg.mss,
annual blue
grass :
skadl  Pythium aphanidermatum Pseudomonas spp.
obd)l  Pythium ultimum
obi)l  Rhizoctonia solani
wiz 81 Phythophthora megasperma Pseudomonas  aureofaciens
PA147-2
dubyyll  Phythophthora cinnamomi Pseudomonas cepacia
Sl Pythium ultimum
okill  Rhizoctonia solani
Weoldl  Sclerotium rolfsii
obill  Rhizoctonia solani P. cepacia 89 G-120
sl Pythium aphanidermatum Pseudomonas corrugate

Gaeumannomyces graminis var.
fritici

Pythium aphanidermatum
oxysporum f. sp.

cucumerintm

Fusarium

G. graminis var. tritici
Phomopsis sclerotioides

P. corrugate 2140

Pseudomonas fluorescens
P. fluorescens CHAO

= .7




Filsolll 0 Linalymty diaimmsll dogliolly jalsoll disguenll Goglioll

(8= Jade &b

S

RN TR

2 2083 past 56530

oy St Pythium ultimum
Sl
8,1
C‘“‘UI
§,4'  Rhizoctonia solani
&l Thielavivpsis basicola )
Jusdl  Pythium aphanidermatum P. fluorescens CH33 )
Wl Sl Phytophthora cinnamomi P. fluorescens M24
Judt  Fusarium  oxpsporum f. sp. P.fluorescens WCS417r
dianthi
Jaill  F. oxysporum f. sp. raphani
Ju il F. oxysporum f. sp. dianthi Pseudomonas putida WCS358
gl Wgotd  Fusarium spp. Root rot Rhizobium spp.
Leld!  Macrophomina complex
Lsyall J93  phaseolina present
waaddl 4l Rhizoctonia 1 in
solani soil
Jilill  Damping-off Streptomyces griseaviridis
' CHPH
bl Sclerotium cepivorum Chaetomium globosum
Al yaie  Pythium ultimum Chaetomium flobosum Cg-13
alasildl  Rhizocionia solani Cladorrhinum
| Joecundissimum
Jali!
el 2y
23 Sclerotinia sclerotiorum Coniothyrium minitans
ot
vl Ml Sclerotinia sclerotiorum Coniothyrium  minitans  (x
Talaromyces flavus)
Creeping Sclerotinia homoeocapra Fusarium heterosporum
bentgrass

Yot
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F. oxysporum f. sp. cucumerinum

F. oxysporum {. sp. dianthi
F. oxysporum f. sp. lycopersici

F. solani

F. oxysporum {. sp. lini

F' oxysporum f. sp. radicis-
lycopersici

F. oxysporum f. sp. dianthi

F. oxysporum {. sp. lycopersici

Verticillium dahliae

F. oxysporum {. sp. dianthi

F. solani
F. oxysporum {. sp. niveum

Gaeumannomyces graminis var.
tritici

G. graminis var. tritici

Verticillium dahliae

Fusagrium oxysporum (non-
pathogenic)

F.  oxysporum Fod7 (non-
pathogenic) :

(+ Pséudamonas spp.)
(+ Pseudomonas C7) .

(£ Pseudomonas WCS358)
F. oxysporum MT0062 (ncn-
pathogenic)

F. oxysporum 618-12 (non-
pathogenic)

F. oxysporum f. sp. niveum
(non-pathogenic)
Gaeumannomyces  graminis
var. graminis

G. graminis var. graminis (
Pseudomonas spp.)
Gliocladium roseum

Weoldll  Fusarium solani Root rot Gliocladium virens
f. sp. phaseoli complex
Pythium ultimum present
Rhizoctonia in
solani soil
gdl  Phytophthora cactorum G. virens
gl Rhizoctonia solani
25
Weolill  Sclerotium rolfsii G. virens GL-3

Yud
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Pinus
resinosa
FAINY
Sladt Iyl
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C.EJI

Catharanthus
roseus
2320
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Rhizoctonia solani

Pythium ultimum
Rhizoctonia solani

Pythium uitimum

Phytophthora cinnamomi
Fusarium moniliforme
Pythium ultimum
Pythium ultimum
Fusarium oxysporum

Rhizoctonia solani

Pyrenophora tritici-repentis
Fusarium moniliforme
Fusarium oxysporum
Phytophthora spp.

Fusarium

Iycopersici

Gaeumannomyces graminis var.

tritici
Phytophthora parasitica

Rhizoctonia solani

Phytophthora spp.

Pythium ultimum

oxysporum f. sp.

. virens GL-21

G. virens G2
G. virens G-6
G. virens G20 (= GL21)

Glomus sp.

Glomus fasciculatum
G. intraradices

G. mosseae
Laccaria bicolor

Laetisaria arvalis

Limonomyces roseipellis

Pazxillus involutus

Penicillium funiculosum
Penicillium oxalicum
Phialophora sp.
Phytophthora parasitica var.
nicotianae

Pythium acanthicum

Pythium nunn

Pythium nunn (x Trichoderma

harzianum T-95)
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Gg S Pythium ultimum Pythium oligandrum
Jul  Rhizoctonia solani Rhizoctonia (binucleate)
Sl
bl
wwll - Sclerotinia minor Sporidesmium sclerotivorum
poili G graminis var. writici Sterile red fungus
olasildl  Verticillium dahliae Talaromyces flavus
oweddl jlgo  Sclerotinia sclerotiorum Talaromyces HAavus (+
Coniothyrium minitans)
olaasl!  Verticillium dahliae Talaromyces flavus T1-1
Jwall  Sclerotium cepivorum Trichoderma sp. C62
paill  G. graminis var. iritici Trichoderma spp.
gUsll  Phytophthora cactorum
Syl Phytophthora cryptogea
S Pythium ultimum
sl Rhizoctonia solani
Jai\  Rhizoctonia solani Trichoderma hamatum
Fusarium graminearum Trichoderma hazianum
Giomerelia glycines
Macrophomina phaseolina
ol Pythium ultimum Trichoderma hazianum
pbleb!  F. oxysporum f. sp. radicis- T. harzianum MTR 35
hecopersici
Sclerotinia sclerotiorum T. harzianum ThzID]
Q) Pythium ultimum T. harzianum T-95 (+ Pythium
nunn)
pblebll  Sclerotium rolfsii Trichoderma koningii
" Sclerotinia sclerotiorum
Typhula Both Typhuld phacorrhiza
ishikariensis pathogens
Typhula incarnata | present
wablbdl  Rhfzoctonia solani Verticillium biguttatum
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PSSOL (Natural Plant Protection, Nogueres, France) i Pseudomonas Pseudomonas solanacearum
solonacearum {non-pathogenic)
Mycostop (K61) and Stimagrow (Kemira Agro Oy, Feadly Ba3)i oGl Fusariumm  spp; Pythium Streplomyces griseoviridis
Helsinki, Finland) spp. and others
ol b
Coniothyrin (Russian Government) el 5l5s Sclerotinia sclerotiorum Coniotliyrium minitans
Contans (Prophyta Biologischer Pfanzenschutz GmbH, 40l ioleally jaill Sclerotinia  minor; 5.
Germany) sclerotiorum
-(Japanese Govermment) Blhdl 3 5405080 g3l Fusarium oxysporum €. Fusarium  oxysporumn  (nom-
sp. batatas pathogenic)

Fusaclean (Fod47) (Natural Plant Protection, Nogueres, phlahll 3 o515 gill Jypiih
France) Jiisallg
Biofox-C (S.LA.P.A., Bologna, Italy) gl 3 15 paalt Jeu

phlatlty Jii il

-(Bio-Care Technology, Pty Lid, Australia) el i take-all a5

Primastop (Kewira Agro Oy, Helsinki, Finland) TS|
GlioGard and SeilGard (GL-21) (Grace-Sierra Co.,, MD, «Usils 5 o, bl Jepidl
USA) Jilad
Pg suspension (Ecological) Laboratory Ltd, UK), Rotstop g Al gl e
(Kemira Apro Oy, Helsinki, Finland) ol

Fusariuin oxysporum

Gaeumannomyces
graminis var. tritici
Pythium spp.
Pythirum ultimum;
Rhizoctonia solani

Heterobasidion annosumn

Gaeumannomyces graninis var.
graminis
Gliocladium catenulatum

Gliocladium virens

Peniophora (Phiebia) gigantea
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Supraavit (Bonegaard and Reitzel, Denmark) yadlly ddisdl Lol Fusarium Spp;
T-35 (Makhteshim, Israel) Rhizoctonia solani
Harzian 20 (Natural Plant Protection, Noguerres, sl Jundl b Armillaria mellea
France)
Harzian 10 (Natural Plant Protection, Noguerres, dgslally \a3Jl Pythium spp.; Sclerotinia
France) . spp-
BINAB-T and W (Bio-Innovation AB, Toreboda Sweden) S0 uali b3 Armillaria meflea T. harzianum + T. polysporum
o ity Gl si= Heferobasidion annosum
gl
Trichodowels, Trichoject and Trichoseal (Agrimm 34 adld3,4l 5,0 Chondrostereum T, harzianum + 7T, viride
Technologies Ltd, New Zealand) & yaonlt Blgadl 3 A4S purpurenm
Trichopel (Agrimm Technologies L.td, New Zealand) Jilgs 5ae  Various fungi
Bip T (Poland) g ol Phytophthora spp. Trichoderma viride
Vaminoc (AGC Microbio, Cambridge, UK) Jusdl Pythium spp.; growth Vesicular-arbuscular

promotion mycorrhizas
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A. wmefaciens Ly 5S4 agams $3J1 a0 Pl
L3l UL oty Sadlly Zeslil Lozl

Jy-illy &l ity obally 5,30 paiy Lolas
JS ANIs oY punzdlg pally geall by Slagdl
Fusarium 5 « Rhizoctonia solani ol Jhill 5
-Aspergillus spp. 3 .Alternaria spp. 4 .spp.
Peniciilium spp. 5 «Botrytis spp. s Y5 iodlss
T PEA e PRCTEE: PP A

bl o9 Rhizoctonia o  Pythium )| L35,
o= S sy LS I Lgamall Sl 31
JE 3 g 4B i Sederotium rolfsi adls,
«Meloidogyne) Le—binl i35 1 gilanslf Tadlss
3 «Pratylenchus 4 f.Gtoboitiera 3 «Heterodera 3
Xiphinema 4  Tylenchulus Semipeneirans
L50lly Lol Juolonall an b Lt g

BB (8 Lo giS o Iy i)l 2l

W3 3 il uss 3 8 il AL EmblSo
Alolnay 2115y o Pseudomonas tolaasii Ly G|
Lel , 31 51 yay s gra gl

= ryy

Agrobacterium radiobacter:GallTrol-A

Bacitlus sutilis MBI600: Epic-Gus 376

Concentrate Biological Fungicide

Candida oleophila 1-182: Aspire

Gilocladium virens GL-21: Soil Gard

Myrothecium verrucaria: DiTerra

3

Pseudomonas fluorescens EG-1053
Dagger

Pseudomonas fluorescens NCIB 1208%
Victus
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Mucor  Botrytis cinerea 3 P. digitmtum

il Geotrichum  candidum y « pyriformis
JLE ity o pkaslg 2090 sy adandl g ganlliy

Gl el
3 «Alternaria g « Fuserium ooy Jill 3 a3l<o
4 «Pythium  .Phomopsis 3  .Botrytis

Bl pasdig daliol Juoloodt 5 Phytophthora
Agoomall olol 30y Jisl g s i &3l
«Rhizoctonia solani g « Pythium Sl Jbill {3151
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Burkholderi (Pseudomonas) cepaci type
Wisconsin: Deny (Blue Circle: l-:'HL.-)
SM PcpWi

Pseudomonas syringae: ECC-10, ESC-
11

Bio-Save 10

Bio-Save 11

Ké61:

Streptomyces griseoviridis

Mycostap

Trichoderma harzianum T-22 (KRL-
AG2):

Rootshield

Biotrek (F-Stop: i)

890 e Tricodex (s Lol o3 ill 8 Trichoderma harzianum Jboil g
Ayl i)} - Botrytis cinerea yhill i3S 5 podiasy ¢ Jall (LB Gy

dogurad) S| w9 pand (lalint! aggdl!
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A. tumefacines on several
woody species
A. tumefaciens (biovar 2)

A. tumefaciens

Phytophthora cactorum
Pytium ultimum on several
plant species

Pyvthium ultimum on sugar
beet

Gaeumannomyces graminis
var. ¢ritiei on wheat

. graminis var. trtici on
wheat

Thielaviopsis basicola on
tobacco

Thiekaviopsis basicala on
tobacco

Sclerotinia sclerotiorum on
sunflower

Pythium ultimum on cotton

G. garminis var, trtici on
wheat

G. graminis var. tritici on
wheat

Pythivm ultimum on cotton

Pythium ultimum on cress

Agrobacterium radiobacter
K 84

A. radiobacter K434

A. radiebacter K84 and
K1026

Bacillus cereus UWBS5

Enterobacter cloacae
Pseudomonas sp. F113

Pseudomonas aureofaciens
Q2-87

Pseudomonas fluorescens
GHAQ

Pseudomonas fluorescens
CHAO

FPseudomonas cepacia J82

Pseudomonas fluorescens
HV37a

Pseudomonas fluorescens
2-79

Pseudomonas fluorescens
30-84

Pseudomonas flourescens
Pseudomonas fluorescens

CHAQ

Agrocin 84

Agrocin 434
ALS 84

Ammonia

2,4-diacetyl phoroglucinol

HCN

Monochloroaminopyrrelnitrin

Oocmycin A

Phenazine-1-carboxylic acid

Pyoluteorin
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Pythium ultimum on cress Pseudomonas fluorescens
Pf5

Fusarium sambucinum dry rot Pseudomonas cepacia B3TW  Pyrrolnitrin

of potato

Sclerotinia sclerotiorum on Pseudomonas cepacia 182
sunflower

Rhizocionia solani onradish ~ Pseudomonas cepacia RB425

Rhizocionia solani on cotton  Pseudomonas fluorescens

Phythophthora medicaginis  Bacillus cereus UW85 Zwitermycin A
seedling disease of alfalfa

P. medicaginis seedling Bacillus cereus UW85 Unknown antibiotic B
disease of alfalfa

Phytophthora megasperma Pseudomonas aureofaciens  Unknown antibiotic

root roi of asparagus PAlI47-2
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Fusarium oxysporum f. sp. dianthi
F. oxysporum £. sp. dianthi

F. oxysporum f. sp. ciceris

F. oxysporum £, sp. cucumerinum
F. oxysporum f. sp. cucumerinum
F. oxysporum f. sp. cucumerinum
Pythium aphanidermatum

F. oxysporum f. sp. cucumerinum
F. oxysporum f. sp. cucumerinum
F. oxysporum f. sp. cucumerinum
Verticillium dahliae

V. dahliae

Fusarium solani

F. oxysporum f. sp. raphani

F. oxysporum {_ sp. raphani

F. oxysporum f. sp. bataras

F. oxysporum f. sp. radicis-fycopersici
Verticillium dahliae

F. oxysporum £, sp. lycopersici
F. oxysporum f. sp. [ycopersici
F. oxysporum {. sp, niveum

F. oxysporum f. sp. niveum

F. oxysporum

Non-or-less-pathogenic Fusarium oxysporum
Pseudomonas sp. WCS5417r
Non-pathopenic Fusarium oxysporum
Colletotrichum orbiculare

Non-pathogenic fusarium oxysporum

F. oxysporum f. sp. niveum

Pseudomonas spp.

Pseudomonas putida 89B-27

Serratia marcescens 90-166

Tabacco necrosis virus

Non-pathogenic fusarium oxysporum MT0062
Verticillium nigrescens

Non-pathogenic Fusarium oxysporum
Pseudomonas sp. WCS374

Pseudomonas sp. WCS417r
Non-pathogenic F. oxysporum

Avirulent Fussarium spp.

Avirulent Verticillivun albo-atrum

F. oxysporum f. sp. dianthi

Non-pathogenic F. oxysporum MT0062
Avirulent F. oxysporum f. sp. cucumerinum
Avirulent /£ oxysporum f. sp. niveum
Helminthosporium carbonum
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Angular leaf spot
Vascular wilt
Herbivory
Anthracnose
Systemic mosaic
Herbivory
Bacterial wilt
Angular leaf spot
Vascular wilt
Anthracnose
Vascular wilt
Necraotic lesions
Necrotic lesions
Vascular wilt
Necrotic lesions
Necrotic lesions
Black root rot
Necrotic lesions
Wildfire
Vascular wilt
Systemic mosaic
Systemic mosaic

Fusarium oxysporum f.sp. lachrymans
Fusarium oxysporum f.sp. cucumerinum
Acalymna vittatum

Colletotricum orbiculare

Cucumber mosaic virus

Diabrotica undecimpunctata

Erwinia tracheiphila

Fusarium oxysporum f.sp. lachrymans
Fusarium oxysporum f.sp. cucumerinum
Colletotricum orbiculare

Fusarium oxysporum f.sp. raphani
Alternaria brassicicola

Fusarium oxysporum

Fusarium oxysporum f.8p. raphani
Pseudomonas syringae pv. tomato
Tobacco mosaic virus
Thielaviopsis basicola
Tobacco necrosis virus
Pseudomonas syringae pv. tabaci
Fusarium oxysporum f.sp. lycopersici
Cucumber mosaic virus

Cucumber mosaic virus

Pseudomonas putida 89B-27
Pseudomonas putida 89B-27
Serratia marcescens 90166
Serratia marcescens 90-166
Serratia marcescens 90-166
Serratia marcescens 90-166
Serratia marcescens 90-166
Serratia marcescens 90-166
Serratia marcescens 90-166
Serratia plymuthica 2-67
Pseudomonas fluorescens WCS374
Pseudomonas fluorescens WCS417
Pseudomonas fluorescens WC8417
Pseudomonas fluorescens WCS417
Psendomonas fluorescens WCS417
Pseudomonas fluorescens TNSK2
Pseudomonas fluorescens CHAO
Pseudomonas fluorescens CHAQ
Serratia marcescens 90-166
Pseudomonas flucrescens WCS417
Pseudomonas fluvrescens 89B-27
Serratia marcescens 90-166
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