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Introduction 1. Identification and

Ascochyta blight, mainly caused by Didymella pinodes is one of the most organization of attributes

damaging aerial diseases on pea crops. Today, chemical control is the CA: Einal Attribute

main method used to contain the disease. However, it leads to AA: Aggregated Attribute

environmental pollution, can generate biodiversity loss in agricultural IA: Input Attribute

systems, and can lead to resistance in targeted populations, Intercropping o 2. Definition of qualitative
(species mixtures of two or more crops in the same field at the same time, clentitic -

or relayed ; Willey, 1979) could enhance the control of Ascochyta blight Hterature values for each attribute
due to the presence of non-host species that act as physical barriers to
inoculum dispersal, or to the modification of the canopy microclimate or

Miiw

_______ » {Yes, No} — Scale values
olant receptivity (Schoeny et al, 2009; Fernandez-Aparicio, et al, 2010). | |
e i T~ ... W O eesssssssssee- - {Low, Medium, High}
owever, the effects of crop management on disease development are Siperts _

difficult to handle. Modeling is a powerful tool that can help improve
disease control allowing the representation of relationships between 3. Creation of 4. Assessment of the
factors such as cropping practices, soil, weather, crop characteristics and aggregative tables predictive quality
field environment. For this purpose, we proposed a qualitative and Nominal and quantitative Ordinal
aggregative model to predict Ascochyta blight severity in pea/wheat As | A Ay input data input data
intercrops based on a modeling method named Injury Profile SIMulator tzx YNej Ugjzzzlbe'e % ‘ @ ‘
(IPSIM) (Aubertot & Robin, 2013). Modiom | Yes | Unfavorablo model

Medium | No Favorable Converter
IPSIM methOd High Yes Unfavorable Datasets

High No Favorable
IPSIM is based on qualitative hierarchical multi-attribute decision Example of aggregative table. ‘ %onfusion matrix
modeling (Aubertot & Robin, 2013). This method is composed of four AA, <- F(IA,, 1A,) Final observed Final S'mulated
successive steps presented in Figure 1. In first step, we identified and evels of infestation [TV TVTVTTITIT] tevels of infestatior
organized the attributes based on expert knowledge and scientific Figure 1. Steps of Injury Profile SIMulator (IPSIM) method

literature. In second step, qualitative scales are defined from nominal or
ordinal values. Attribute values in red, black and green are favorable, neutral and unfavorable to Ascochyta blight development, respectively. In third step,

we built aggregative tables for each aggregated attribute, A set of IF-THEN rules defines the value of the considered attribute as a function of the values
of its iImmediate descendants attributes in the model,, The evaluation consists in comparing observed and simulated classes of Didymella pinodes
severity using an independent dataset covering a wide range of production situations. In addition, in order to run the qualitative model, it is necessary to
design a converter that will transform nominal input variables, or quantitative input variables into ordinal variables such as required by the IPSIM method,

Preliminary results

Attribute Scale
[}—%?E:;?.;E;;Ec{;: pealiwheat intercrops IE::IEEEI;EH’EI-[I;.gzgz;iteﬁigaglaff;ﬂ:ahletnD_pin&dea; Unfavorable to D.pinodes |PS|M_Pea/Wheat_ASCOChyta bl.lght |S COmpOSGd Of 37 attl’lbUteS (25
—Preventive measures avorable to D.pinodes; erate vorable to D_pinodes; Unfavorable to D.pinodes ' ' . . .
et o Vot pimodes: Hoderstely Taoranie fo B podes: nfavorabie fo Dpinod input attributes, and 12 aggregated including the output attribute
Sowing date Early: Normal: Late ' . .
[ Risk for seed transmisior Absence, Presence Ascochyta blight severity) (Figure 2), 48 scale values and 459 rules. We
—Impact of intercropping Favorable to D.pinodes; Moderately favorable to D.pinodes; Unfavorable to D.pinodes . .
—Competition Favorable to D.pinodes; Moderately favorable to D._pinodes; Unfavorable to D.pinodes COHSldered 15, 4 aﬂd 17 attl’lbUteS frOm Weather, [aﬂdSCape aﬂd
—Eultivar{:hnicﬁfnr.whﬂat Favorable to D.pinodes; Moderately favorable to D_pinodes; Unfavorable to D.pinodes cro |n ractlces res eCt|Vel_
ereal canopy height ort. Average; Hi ’ '
Il:%llering ahilil’:: ° g%hfh?ﬂergte;ﬁl_{?:f pp g p p y
—Cultivar choice fpr pea Favorable to D.pinodes; Moderately favorable to D_pinodes; Unfavorable to D.pinodes
iscussion
esistance to lodging igh; erate; Low
L_Foliage type conventional, Semi-leafless D I u I
L_Awailable N by the end of winter High: Moderate; Low
| | LPeadensity in the mixture ?gggﬂlzﬂm::; lDPM;EHSiw equal tc;fth; recnmm;ndedéngﬁjﬂse; . ) o }
ensity lower than recommended sowing dose; ensity much lower than recommended sowing dose . . . .
—uﬁiﬂiﬁzﬂﬂj I:fri]rrll:ble to D.pinodes; Moderately favorable to D.pinodes; Unfavorable to D.pinodes Before USIHQ the mOdel' to Support farmers Wlth teChnlcal adVISeS' we
—\Weather from emergence to the end of winter Favorable to D.pinodes; Moderately favorable to D.pinodes: Unfavorable to D.pinodes ' ' ' ' ' '
|—Temperature” ’ Favﬂrable:ﬂ D.Einﬂdes; M&dera:tal:famrahle:nD-::incHdES; Unfamrab.re:ﬂﬂ.ﬁinﬂdes need tO be COnﬂdent WIth ItS quallty Of predICtlon Currently' we are
e Favorable to D pinodes: Moderately fvorabl to D pinodes: Unfavorable f0 D.pinodes building a dataset from French experimental crops (provided by
e o D e e e v i b o research centers) in order to evaluate IPSIM-Pea/Wheat-Ascochyta
Ltﬁilﬁ?ﬁﬁ R | Favorable 1o .pinodes. Modrately Evorabe to D pnodss: Unfavorable f0 D pinodes olight. The originality of the approach is to make us of any source of
[ amperature oS Favorable 1o .pinodes. Modrately Evorabe to D pnodss: Unfavorable f0 D pinodes Knowledge available: published technical and scientific papers, expert
Cranal Favorable 1o .pinodes. Moderately Evorabe to D pnadss: Unfavorable f0 D pinode Knowledge, existing quantitative simulation models (to create the
= e e e DD e o e required converten), and data from experiments or observations in
Fohaddng e SRS Manag et e g et fneffcien commercial fields. This approach permits to easily create models
[ ponaton Pimuahing: Suvericial tilage: No tillage helping the management of agroecosystems involving complex
Figure 2. Aggregative hierarchical tree of attributes and qualitative scales of interactions and less dependent to pesticides, such as the ones with
IPSIM-Pea/Wheat-Ascochyta blight species mixtures.,
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