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i MARNIN D

Fuszrium Interactive Key

@ Colony

Conidial Mass on PDA, SNA or 7 Colony diameter after 10-days

CLA: PDA.:

« blank < blank

C creamn coloured « <3cm

« orange « 3-7cm

C yellow @ >7cm

« tan or brown

- _ Aerial mycelium on PDA:
reddish brown

C with biuvish tones ' blank

S yeastiike present or abundant

absent or sparse

Reverse on PDA: Odour

« blank

® colourless to cream ® blank

« tan to brown C fruity

C orange ¢ like lilac

a red « musky

C purple

=A% Macronidia




81

shape
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- G G
Average length of macroconidia {um}): Widest part of
I40 -6 v macroconidia:

0
Average width of macroconidia {um} : at or near centre

]< jum vy ' " above centre

=
i

3-7 - c below centre
Average number of septa: =

@ Apical/Basal cell

Apical ceil length Apical cell shape
& . penultimate cell « conical

€ = penultimate cell c hooked

c 1.5 - 2x longer than penultimate cel c blumt

« >2x longer than penultimale cell c nipple-like

Basal cell shape

v Notched or foot shaped
r No foot
r Basal celt with extension > 2 um

r wiih papilla

@ Microconidia




Microconidia in aerial

mycelium

absent or sparse

present or abundant

&3

Conidiophores

microconidiophores menophialidic

microconidiophores long and narrow

mycelium

« microconidiophores mono- and

polyphialidic

C phialides with wavy apex

macroconidia produced with

polyphialides
Shape
[ ;
CA | ¢ B
e
7N ~
[ C D 1".' i
IIl '.,. }
\ N
l\-
ANy
« E i
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et
Chlamydospores Known from
absent
preseant
.(‘ corn
C formed in chains « wheat
e not formed in chains C soil
« single/paired c roots
C chained c scale insects
« in macroconidia « trees or bark
© other grains
Origin
Temperaie
@ Tropical

Idenrify l fdentity new isolate

Last update / Dernitlre mise LI jour, 95/08/12
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NOTES ON THE SPECIES

i

Fusarium moniliforme Sheidon

Alternate name: F. verticillioides  (Sacc.) Nirenberg
Section: Liseola

Teleomorph: Gibberella fujikuroi {Sawada) Wollenw. or G. moniliformis Wineland.

Diagnostic characters
Microconidia produced in chains from menophialides in the agrial mycelium, Macroconidia are usually

sparsely procucec and are of type 8. nasrow and straight.

Notes
Macroconidia production may require UV. Distinguished from F. profiferatum by the absence of polyphialides
in the aerial mycelium. Two apparently reproductively isolated mating populations are known with anamorphs
assignabile to F. moniliforme.

References

Netson, Toussoun anc Marasas. 1983. . 128,

Sootn. 1971. p. 123,

Gerlach and Nirenberg. 1982, p. 30%.




Burgess, Liddeli and Summerell. 1988. p. 86.
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Fusarium Interactive Key

@ Colony

Conidial Mass on PDA, SNA cor Colony diameter after 10 days

CLA: PDA:
“ blank c biank
~ ~
‘' cream coloured o< 3cm
C orange « 3-7cm
a yellow ® >7cm
e tan or brown :
- Aeral mycelium on PDA:

reddish brown
¢ with bluish tones '

blank
i i
| .
yeastlike @ present or abundant
absent or sparse

Reverse on PDA: ) Odour
« blank
® Colouriess 10 cream ® piank
C tan 1o brown C fruity
r orange c like titac
« red ¢ musky
c

purple

w Macronidia
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shape
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- G G

" Average fength of macroconidia (um): Widest part of
a4 - 60 vi macroconidia:
I .t

g -
Average width of macroconidia {um) : at ar near centre

<3 um T’i C =
i above cantre

« below centre

Average number of sepla:

@ Apical/Basal cell

Apical cell length Apical cell shape
© < penultimate cell C concal

c = penuliimate cel c hooxed

c 1.5 - 2x longer than penultimate cell @ blunt

. >2x longer than penultimate cell e nipple-like

Basal cell shape

v Notched or foot shaped
I No foot
r Basal cell with extension' >2um

r with papilla

M Microconidia




Microconidia in aerial

mycelium

@ absent or sparse

91

Conidiophores

« microconidiophores monophialidic

¢ present or abunaant @ microconidiophores long and narrow
mycelium
« microcorridiophores mone- and
polyphialidic
(‘ o .
phiatides with wavy apex
e macroconidia produced with
polyphialides
Shape
'
o
C A C B
CcC
g
f 7N
| "o { )
\ }. "\“_/l
' 1
| |
\/
e
/\' /'\
- I" 14 \
E | |
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Fa

o

\/

Chlamydospores

absent

®

present

fermed in chains

DI

not farmed in chains

single/paired

IS

chained

O]

in macroconidia

Crigin

Known from

T T Y Y N

0}

cormn

wheat

s0il

roots

scale insects
trees or bark

other grains

c Temperate

« Tropical

lderitify I Identify mew isola

Last vodate / Dernilire mise 11 jour, 95/08/12
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NOTES ON THE SPECIES

Fusarium solani (Mart.) Appel & Wollenw.

Section: Martiella

Teleomorph: Nectria haematococca Berk. & Br.

hagnostic characters
Macroconidia of type C. straight, of medium or robust stature, giten with rather blunt basat and apicat cells.
Microconidia ellipsoidal, produced from long menophialides in the aerial mycelium. Chiamydospores usually

produced singlyror in pairs.

Notes
The inierpretation of the limits of this species varies from author 10 author. it is clear from genetic and
motecular resulis presented at recent conferences that the}e are many biclogical species currently inctuded
under this one name. F. sofani. in this broad sense, is easily distinguished from F. oxysporum by the long

phialides in the aerial mycelium, and._lhe‘macroconidia usually with blunt apical and basal cells.
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[

References

S

Nelson, Toussoun and Marasas. 1983, p. 148,

Booth. 1971. p. 46.

Gertach and Nirenberg. 1982. p. 364.

I%u'rggsg,r Vtiircdeﬁ and Summerell. 1888, p. 98.
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Fusarivm Inieractive Key

@ Colony

Conidial Mass on PDA,

SNA or Colony diameter after 10 days

CLA: PDA:

@ blank c blank

c cream coltoured C < 3cm

« orange C 3-7cm

e yeliow =T7cm

C tan or brown

- _ Aerial mycelium on PDA;

reddish brown
€ with bluish tones ol bla'nk
“ yeast-like * present or abundant
« absent or sparse

Reverse on PDA: Cdour

C blank

® colourless 10 cream ® blank

C tan to brown C fruity

C orange « like lilac
T e red C musky

« purple

@ Macronidia
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-,

. G G
Average length of macroconidsa (um}): Widest part of
macroconidia;
IC3

Average width of macroconidia {(um) : at or near centre

above centre

37 ~]| T below centre
Average number of septa: -— :

@ Apical/Basal cell

Apical cell tlength Apical cell shape
& < penultimate cell @ conical

r = penultimate cell c hooked

c 1.5 - 2x lenger than penullimate calt C Blont

« >2x longer than penultimate calb- c nippie-like

Basal cell shape

M Natched or foot shapsd
M No foot

r Basal cell with extension > 2 um

r with papilla

@ Microconidia
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Microconidia in aerial
Conidiophores

mycelium
[ .3 .
absent or sparse microconidiophores monogphialidic
present or abundant C ricroconidiophores lang and narrow
mycelium
« microcoridiophores mono- and
oolyphialidic
o .
phialides with wavy apax
C macroconidia produced with
polyphialides
Shape

O
()

CD

R
_h-b._'—‘—\_
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CG
Chlamydospores Known from
c absent
© oresent
.
com
« formed in chains c wheat
& not formed in chains e s0il
@ single/paired ('“ roots
« chained C scale insects
C in macroconidia . trees or bark
® other grains
Origin

¢ Temperate

@ Tropical

Identify

Last update / Demillre mise U jour, 95/08/12
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NOTES ON THE SPECIES

Fusarium oxysporum Schlecht.

Section: Elegans

Diagnostic characters
Macroconidia of type C, straight. Microconidia usually comma shaped or ellipsoidal. Chlamydospores

usually produced singly or in pairs.

Notes
This species is divided into many formae speciales that cannot be distinguished using morphological
criteria, It is distinguished easily from F. solani by the shorter phialides in the aerial mycefium.
References

Melson, Toussoun and Marasas. 1983. p. 142,

Bootn. 1971. p. 130,

Gerlach and Nirenberg. 1982, p. 345.

Burgess, Liddell and Summerell. 1888. p. 100.
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Fusarium Interactive l(eyl o &

@ Colony

Conidial Mass on PDA, SNA or Colony diameter after 10 days

CLA.. PDA.

© blank e blank
cream colourec C <3cm

& orange « 3-7cm

« yellow @ >7cm

c tan or brown

-~ . Aerial mycelium on PDA:
reddish brown

. with bluish tones blank

‘ yeastlike present or abundant

C absent or sparse

Reverse on PDA: Qdour

C olank

® colourtess to cream @ blank

a tan to brown C fruity

c orange C like lilac

C rec C musky

« purple

M Macronidia
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shape
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C G G
fa

Average length of macroconidia (um): Widest part of

' macroconidia:

c t Ii
Average width of macroconidia {um) : at or near centre
f<3um ! @ above centre
37 v% " below centre

Average number of septa: .

[
| Apical/Basal call

Apical cell length Apical cell shape
& . penultimate cell c conical
¢ = penultimate cell c hooked
c 1.5 - 2x longer than penulimate cell ®© blunt
C C

>2x% longer than penultimate cell nipple-like

Basal cell shape

r Motched or foot shaped
T No foot
~ Basal cell with extension > 2 um

r with papilla

M Microconidia




Microconidia in aeriat

mycelium

absent or sparse

present or abundant

106

Conidiophores

© microconidiophores monophialidic

C microconidiophores fong and narrow

mycelium

a microconiciiophores mono- and
polyphialidic

a phialides with wavy apex

c macroconidia produced with
polyphialides
Shape
N e
I,-‘ i
[ &
CA CB
!
\ \_/*
e

o )

N

—

ﬁ\1
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c
Chlamydospores Known from
C absent
@ present
c corn
c formed in chains C wheat
® not formed in chains « soil
« single/paired c rocts
C chained c scale insects
® in macroconidia « trees or bark
@ other grains
Origin
C Temperale
®© Tropical

Idenzify |

Last update / Demillre mise L jour, 95/08/12
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NOTES ON THE SPECIES

Fusarium equiseti (Corda) Sacc.

Section: Gibbosum

Teleomorph: Gibberelia intricans Wollanw.

Notes
Chlamydospores form belter without UV ight. Main difference from F. acuminatum - colonies red on PDA.
Macroconidia in aerial mycelium extremely variable.

References

Nelsan, Tous;‘;oun Emd Marasas, 1985, 3. 39,

Booth 1971 p. ¥ 57.
Gerlach and Nirenberg. 1982. p. 177.

Burgess, Liddell and Summerell

1988. p. 140,




Fusarivm Interactive Key

[l Colony

Conidial Mass on PDA, SNA or

110

Colony diameter after 10 days

CLA; PDA:
® blank C biank
C cream coloured e < 3cm
c orange C 3-7cm
« ye'low © >7cm
C tan ¢r brown
~ Aerial mycelium on PDA:
reddish brown
| G '
with bluish tones (e Blank
-

yeast-like

® oresent or abundant

absent or sparse

Reverse on PDA: Cdour

c blank

® colourless (0 cream i blank
C tan o brown « fruity
C orange « like lilac
e rec C musky
C purpig

W54 Macronidia
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Average length of macroconidia (um):

Average number of septa:

Widest part of
macroconidia:

« at or near cenire

-

above centre

« below centre

@ Apical/Basal cell

Apical cell length

W)

< penultimate cell
= penultimate celt

1.5 - 2x longer than penultimate cell

I R B

>2x longer than penultimate celt

Basal celt shape

F Notched or foot shapad

I No foot

r Basal cell with extension > 2 um

r with papilla

Apical cell shape

®

conical

hooked

blunt

D P

nipple-like

M Microconidia
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Microconidia in aerial o
Conidiophores

mycelium

e absent or sparse ¢ microconidiophores monophialidic

resent or abundant c microconidiophores long and narrow
P

mycelium

@ microcaonidiophores mono- and
polyphialidic

C phialides with wavy apex

macroconidia produced with

polyphialides

Shape

() -
) -G
g
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€ G
Chiamydospores Known from
absent

e present
C cormn

@ formed in chains « wheat

c not formed in chains c soil

c single/paired C roots

e chained c scate insects

@ in macroconidia C trees or bark
@ other grains

Crigin

« Temperate

@ Tropical

Last update / Dernilre mise T jour, 95/08/12
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3 ¥
Fudanrswsaanleueuses) Colletotrichum truncatum TUNR

» 9
Tsauou wnsnlumusstuvdos ndssnuie 7,9 uay 12 M

Source of variation Degree of freedom Mean Square
Date (A) 2 1.9131E+04
Error (a) 12 97.970
Pathogen (B) 16 56009

Date + Pathogen (A x B) 32 163.64

Error (b) 192 6.8870
TOTAL 254

Grand average 1

CV.(@)=2273% CV.=6.02%

" uppeednitsdMymeatanszauA TR 95 %

= - o fd & 4 o A o o =
ATTHN 2 Nﬂﬂ'lﬁ"llﬂi'lzﬂlﬂﬂi!.‘]f‘l&‘ﬂﬂ’ﬂi!\‘lﬂﬂ‘llﬂﬂlﬂlﬂﬂﬂ?lﬁﬁ@ﬁwu‘ﬁq ¥34.2 wdgﬂ

FudesnIGiiny Trichoderma sp. nfFsumsuiugaaIun

Source DF SS MS F P
Germination ! 49.000 49.000 20.79 0.0004
Error 14 33.000 2.3571

Total 15 §2.000

C.V. (%) 3.30
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M5 3 RN mIsisaT IS e siuad M desiug wu.2 fugn

i
Fruwesnlfilngd Trichoderma sp. nfisuMsuiuganILA

Source DF SS MS F P
Growth 1 1.1902E-01 1.1902E-01 0.00 0.9699
Error 14 11274 80.532

Total 15 1127.6

C.V. (%) R.15

a1edi 4 sansimssanmanTyEy Tavessndandeniug .2 fign

14
Frue Wiy Trickoderma sp. nisudeunugAnIUA

Source DF 38 MS F P
Root length 1 65.975 65.975 26.38 0.0002
Error 14 35.019 2.5013

Total 15 100.99

CV. (%) 0.49

o a o A 4 - o .
a1 nd 5 samsmssmlSeuiounaveues nQiiny Trickoderma sp. ol

¥ 3
winaauaziminuisesdundiaumassiug w2

Source DF S8 MS F P
Fresh weights 1 255.49 255.49 2.09 0.1981
Error 6 73247 12208

Total 7 987.97

C.V. (%) 0.68



118

Source DF SS MS F P
Dry weights 1 4.4402 4.4402 5.87 0.0516
Error 6 4.5370 7.5617E-01

Total 7 89772

C.V. (%) 9.57

¥ ot
a139fi 6 wamIimseinoveusesiilng Trichoderma sp. AOAIMEN

mymetausen aundidng uazdund lilnd aifsudisuny

yanaug iotlgnlulsufeudiong 7 Ju

Source DF SS MS F P
Germination ] 49701E-29 4.9701E-29 0.00 1.0000
Error 6 15.500 2.5833

Total 7 15.500

C.V. (%) 1.65

Source DF 8§ MS F P
Pre-emergerce 1 2.7733E-32  2.7733E-32  0.00 1.0600
Error 6 15.500 2.5833

Total 7 15.500

CV. (%) 58.45
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Source DF S8 MS F P
Seedling normal 1 6.1250 6.1250 0.90 0.3790
Error 6 40.750 6.7917

Total 7 46.875

C.V. (%) 4.85

Source DF S8 MS F P
Seedling abnormal 1 6.1250 6.1250 0.88 0.3843
Error 6 41.750 6.9583

Total 7 47.875

CV. (%) 49.08

M3 7 mamsinseiaSsufounlesiFudanueen nsaieneuesn- N
son fundlnd uazdundlaialnd veundadamdsaiug w2 Tu

A At a o = )
usaznssuds mondalgndamaesluliuieu

Source DF SS MS F P
Germinatton 4 389.80 97.450 13.69 0.0001
Error 15 106.75 7.1167

Total 19 496.55

CV. (%) 2.84
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Source DF 38 MS F P
Pre-emergence 4 92.500 23.125 5.48 0.0063
Error 15 63.250 4.2167

Total 19 155.75

C.V.(%) 54.76

Source DF SS MS F P
Post-emergence 4 51220 128.05 66.81 0.0000
Error 15 28.750 1.9167

Total 19 540.95

C.V.(%) 30.43

Source DF S8 MS F P
Seedling normal 4 3.1530E+04 78824 1176.47  0.0000
Error 15 100.50 6.7000

Total 19 3.1630E+04

C.V. (%) 4,04

Source DF SS MS F P
Seedling abnormal 4 2.2266E+04 5566.4 387.45 0.6000
Error 15 215.50 14.367

Total 19 2.2481E+04

C.V. (%) 12.98
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MR g wamslinsziaens Ny seadeuvesdund It M deaiug wu.2

d.. at =4 T sy
o1y 14 3u wWiisusundasns 5375

Source DF 88 : MS F P
Shoot length 4 1355.3 338.83 169.58 0.0000
Error 15 29,971 1.9981

Total 19 1385.3

CV. (%) 492

Source DF S8 MS ¥ P
Reot length 4 161.21 40.304 31.07 0.0000
Error 15 19.455 1.2970

Total 19 180.67

CV.(%) 8.30

a = o =] 4'3.‘ o o
AN 9 wamsamIinnacelsEinEnmysuresljilng
Trichoderma sp. Tunzaaunu Isaueuumsalugvesduniss
kd ¥
Tuszezdundrlulssfou Instananimihminaauastiminuds

9! ar 1 e
VYIRUNE I UBABENTTUIE

Source DF 88 MS F P
Fresh weigth 4 1.2999E+04 3249.7 57.26 0.0000
Error 15 851.26 56.751

Total 19 1.3850E+04

C.V. (%) 8.96
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Source DF SS MS F P
Dry weigth 4 101.29 25.322 50.17 0.0000
Error 15 7.5702 5.0468E-01

Total 19 108.86

C.V. (%) 0.30
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