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Introduction

The detection and quantification of the wheat pathogens Seprorie mificl, Drechsiera ritficirepemis (DTH) and Stogorasperg nodermm has so far mainly
refied om a visnal inspection of infected leafs. This procedure is both time consuming and requires experienced personnel Faster, more accarate amd
reliable methods suitable for rowfine diagmosis are fherefore needed. The objective of the present stady was to develop real-time PCR amsays for
quantification of these three plant pathogens and to correlate the amount of pathegen DNA fo the resulis from a vismal disease grading.

Material and methods 2 — A

More tham 300 winter wheat samples were collected from feld

experiments in soufhern and central Sweden during 2006 and = jﬂ_:{.‘l_.#—t;‘t___
007, The dominating plant pathopens were determined by a Il 5 i

visual inspecfion and reported as percentage infected leaf area. At =0t s~ Ottt
DNA was extracted from the wheat samples using commercial kits L AACE= AT, — ACE,

amd a previowsly published primer-probe sef were wsed fo 3 JascT
specifically detect each mEing quantitative real-fime
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EResultz and Dizcussion

mwmmmm high repeatabiity (relative SEA
of 10, § and 18%, respectively, m=I) amd reproducibility between
laboratories. A good correlation (= 0067 for 5. omder and B*= 0051 for DTR) was
observed between vismal grading and resl-fime FCE determinations for all whest
samples taleen doring 2006 amd 2007 (Fiz. 1), especially when one pathopgen
deominated on the leafs (R*= 075 and F*= 0.59).

Alfvowgh visual checks often indicated fhe presence of coly mme fomems, gPCR.
results showed that all three pathogens were present in the majority of samples.
However, 5. nodarnom was very seldom recorded in fhe visnal grading.
Comparison of the number of genomes in the comtrol samples indicates that
1AMT might be compared directly between pafhogess. This is confirmed by the
high similarity between correlation equations for vismsl grading vs. PCR for both
DTR and £ ericies (Fig. 2 amd 3).

Even infecioms were detecied gPCR. 14 Tyalmes for
presence of funpi, growth of fongi and viseal sympéoms, might be proposed. For
poR m:&nﬁl:maﬂﬁ:F'umreufﬁ-gls,mmF_ﬁnﬂ

Figure . Cormslation between visosd griding (%) and §PCE for & witicd at severd
&ilferent sies in Swaden dering T006 and 3007, Figie A, shows the result for ol leaf spods; =1000 = lu:}'ufethmﬂmetlull-m:l&thdhim

smempde ared B sheowa The reull far samples infectad with £ witier b with less than
5% infection of the other ten pathegers (DTR wtd £ modarve)

Concluzions . ITE T f__‘..-

qPCE i an excellent method for grading of fongal diseases in wheat with 'll —

good correlaion to visnal gradimg. Pathogens present im low amounts B

cam be detected with high specificity. i ' v

The values from fhe comparative C, methed, 247, can be used io " P S

compare levels of fongal infections between felds.

The qPCR methods make i possible to detect pre-symptomatic B T

imfections in field samples, mainly for 5. trifici but to some extent also for

nTR Figure 3 Corselatios betwesn viual grading and
m?g:aunwmm-:um i

A classification of an imvading pathogen is suggested based on the 24457~

values.
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Quantitative Real-Time PCR
- an effective tool for assessment of fungal flora in field trials
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Introduction Material and methods
fhree of the mest common pathogens on winter wheat in Sweden Eeal-time PCR
haz made it pozsible fo detect and quantify these pathogens in 2 mere acrurte
and ive way compared fo traditional visnal grading estimatimg the nfected
leaf area In this proj ime PCR (gPCE) assays are msed i

Figura 1 Fiumngal infections om wheat
beafs; 5 modorams, DT and 5. il

Resultz and dizcussion

The qPCE assays were wsed to study the effect of fangicides on the fangal flora.
A very small variation between replication: was observed (Figmre ). Using
qPCR it was possible to detect siznificant fungicide effects at low infection levels
(=10%). For emample, the famgicide effect on DTR at both Vatthelma amd|
Rallatorp was significant (Fig. 2, Duncans Multiple Range Test).

A pood correlation was observed between qPCR and visual grading of the
diseases (Figmre 3).

qPCR. was also a wsefol tool for quantifying the amount of the three whest
pathogens in feld itrials wiere different coltivars were evaluated (Figure 3 and|

the visual zradins ouly showed high leveks of S. sritici (10-6094) and bow levels of]
DTR for Florett and Skalmeije (<0 1%4).
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Figere 1. Bemilts Som the qPCR amlbysic of the fhew pathogans at
Vattholma z=d Fallatorp (Swedm). PCR results 2o shoun for thmes
rapstiticns of the i=swated coztul axd thees diforent fimgicides (Comat
0.5 'ha, Prolimo 04 Lia amd Tilt 0,25 I'ha). Towo DA sximactions wees:
‘meds for cach mpatition.
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Conclusions

Figura 4 Rasults fom i by others. The mew qPCE assays also make it possible fo easily
cultivars.




