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The coherence of in vitro studies

Sensitivity of fungi (mycelium form)
to B. juncea volatiles

Gaeumannomyces Rhizoctonia . .
y Fusarium sp. Pythium sp.

graminis var tritici solani
Yulianti et al, 2007 ++
Montfort and Guinet, 2008 - ++4
Larkin and Griffin, 2007 +++ e +4++
Charron and Sams, 1999 ++ ++ +
Sarwar et al, 1998 +++ ++ ++ +

Motisi et al, 2008 +++ +++



Contrasting results of biofumigation at field

Disease expression after
iIncorporation of Brassica residues

Gaeumannomyces Rhizoctonia : Verticilium
graminis var tritici solani Fusarium sp. dahliae
Davis et al ,1996 \
Hartz et al, 2005 0
Kirkegaard et al, 2004 \
Stephens et al, 1999 0 0
Gardner et al, 1998 \
Kirkegaard et al, 2000 0
van Os et al, 2002 0

Motisi et al , 2008 N



Question

How does a biofumigant crop act
on sollborne diseases ?



Hypotheses on the mechanisms of action of a biofumigant
mustard crop
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Hypotheses on the mechanisms of action of a biofumigant
mustard crop

Residues incorporated into soil
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Hypotheses on the mechanisms of disease development

Secondary infections

Lesion
extension

Auto-infections

Allo-infections

Primary infections

Primary inoculum



Objectives

1. To determine how each

phase of the management #«= {?'Octibef ;
of the biofumigant crop is Y *

Involved In the Crushing and

_ _ _ Growing mustard incorporating the residues
biofumigation process
. it 2. To identify the
Secondary infections ‘ epldeml()k)glcal

Lesion '}

extension J__) AU nfectons : mechanisms that are
primary \ " Alomecions affected by biofumigation

Primary inoculum






The pathosystem studied

Rhizoctonia solani:

« Fungal pathogen

« Good saprophyte

« Conserves into soil for years
(sclerotia)




Epidemiological study

e Sugar beet /wheat rotation
o« 2trials =>1 SB each year

« Brassicajunceacrop precedes sugar beet crop
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Objective 1

1. To determine how each phase of the
management of the biofumigant crop Is
Involved In the biofumigation process

Crushing and incorporating
the residues



Results 1:

Disease expression at harvest

Growing crops of Brassica juncea, then incorporating their

residues, give complementary control of rhizoctonia root rot

of sugar beet
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Bassiza species ame nowadays increasingly wsed as catch crops
with the airn of suppressing scl-bome pathogens.

« Thiz techrique cdled bicfurnigation is atrboted to towic
izhicsyanates released Fiter incoporaion nto sol of Brassica
crop residues.

Ohfective

To idertifythe mechanisms by which catch cmops
are supposedto adt upon soi-bome pathogens:
1. duringtheir and

2. giter crushing the crop a flowering and
imcor porati ro the residues inbo the soil

« Howewer the effedivencess of this pradtice & not =ways

dermonstrated.

Maferials and Mefhods ‘\ =

% I fieldtrials ked n 2006 and 2007

% zugar beetwinter whea rotaion precedead

by mustard (8. gevcea’ caich crop

¥ feseszment of the effedt of mustard crop

management on incdence and severity of

sugar bed root rot disease & hanest stage Rhlzocion trol

Irakerenogs perlicad
L ‘3—! .

promirg mus b | msdend esldes
July- A Ocl- How March acl- How July - Ay

z oo Boorwinios whost rotion with Bra cdoa Junesa cultivated

Three treaments wers sa up;
smustard pulled o &

flawering

MC: mustard creshed at

flawering and incorporated into

ol

E%: bare soil 3= control

MNoda Avad Ave piclecs waa dahar foal
e pal, { meeninsy (AP g font
Sl SwaAtTy A Aroogovalimy

matand saniduan (ML) Erascloa Junoe.

Resulfs
Disease incderce®:
= BS (P < 2e-16)
[ 2 BE [P < 216
hAC < (P =1h5e-09)
:
3

B Bare Soil (B3 O
B hiustard Crshed i)

Dizezase condtional seventy®:
~BS (P=0619)

T < BS(P= 0.046)

A = (P =0026)

“Keansadlusied © hie sfRetofyear

Coralusion

+ Thiz is the first comparizon betweenthe effects of growing a catch crop and growing then incorporating s residues on

a =oil-bome disease.
+ These resuks suggest tha:

= Bath mot and aenal parts of mustard can reduce rhizoctonia root mo
. has a suppressve effect on disease inc dence
. + hoorporating theres does codd give further control by reducing disease sewverity,

+ Thesefindings @ise the following question:

Hir does roustard managenent act onthe epidemi dogicd mechani sms of rhi zoctonia root rot ™

o



Results 1 : the conclusions

Disease severity

extension

Growing mustard

' 4

Disease incidence

Mustard residues



Question

How does mustard act on the
disease components?



Objective 2

2. To identify the epidemiological
mechanisms that are affected by
biofumigation

Lesion
extension f

Primary Allo-infections

infections

Primary inoculum



Tracking
epidemic
progression

FONE

A% |
=, -

Y - renE
’
o

Lo



, , - Bare soll
Results 2: Disease along sugar beet cropping
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Modelling disease progress curves to
understand which disease components are
affected by biofumigation



Fitting curves with primary infection parameters

Bare soil treatment
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Fitting curves with primary + secondary infection parameters
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Fitting curves with primary + secondary infection parameters
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Modelling disease progression curves to understand which
disease components are most affected by biofumigation
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Which of the epidemiological mechanisms have been affected
by biofumigation ?
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=> indirect effect through antagonism ?

Mustard decreases:
- the quantity of primary inoculum
- the rate of primary infections

=> direct effect on the success of primary infections ?
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Which of the epidemiological mechanisms have been affected
by biofumigation ?

4.E-06
4.E-06 |
3.E-06 -
Parameters for rate of g ==os]
. . T 2.E-06
secondary infection 2 ,c.oe ]
1.E-06 -
5.E-07 -
0.E+00 : T T T
o] 500 1000 1500 2000 2500
sum of tem%erature (§(®)]
as bs gs
4.00E-06 0.45 1200
0.4 - /
1150 -
3.00E-06 1 0.35 1
0.3 1 1100 -
0.25
2.00E-06 - 1050 \
0.2 1
0.15 - 1000 -
1.00E-06 - 01 | l
950 -
0.05 -
0.00E+00 - 0 : ‘ 900 ; ;
bare soil growing mustard bare soil grow ing mustard mustard bare soil growing mustard
mustard residues residues mustard residues

Disease makes up for lost time with mustard



Conclusions
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Conclusions

 Modelling gives insight into mechanisms affected
by biofumigation

 Not allowed when looking only at the final stage of
disease development (harvest)

e Our results show that the good efficiency of
biofumigation depends on first efficacy on primary
Infections

BUT
 Demonstration for one year and one pathosystem

 Needs of experimental confirmation and further
studies on the effect of mustard on primary vs.
secondary infections
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