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Methods and data

Review of newspaper articles (1845-1910) and
research reports 1930-1980

Monitoring late blight incidence and severity in
variety and fungicide trials 1983-2011

Determination of mating types, fungicide resistance
and virulence races of P. infestans isolates 1990-
2010

Statistics of fungicide sales 1953-2010
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Introduction of potato late blight to Finland

FINLANDS
ALLMANNA TPTIDNIN G

N 242, HELSINGFORS, Lirdagen den 18 October 1843,

4:de Binedagen Prediku:

1 Helvingfors Stads Kyrkz: Wegmessorne Finska och Svensk
Contr. Prasten, Doctor Crokus. — Aftonsingerne Finska och |
Bveuski, t. L. Kupellanen Blsagoist.

1 Lif-Gardets Fiba Skarpabgire. Bataitons Kyrba: Finsks., |
1. £, BatPred. Collogan Mag. Biom.

1 irute Fiusba 8ju-Baipngets Kyrbo: Sveuska, Kquip Pred. |
Baron Reblinder.

Il myteri ibland fropparne omfalas. Tyitom hafva
ofta skyndat att uppticka de firsck, som ifrin
hAll blifvit gjorda att firleda dem.

Aogéende Drottuing l..l..u.. f

{kas, tid efter anman, hrarjehan

sen-Coburg skall bli
rhet seda

ven
t h.hu “Fit parti finnes, som dnskar,
att Hert. af Montpensier hellra -kulln blifva Drott~
Spanien, ningens, in hennes sysiers go
Madrid den 23 September. Efter sin dterkomst|nar, att saken nog skulie kunna bri
till denna hafyudstad har Drottning Lsabella dagligen [Kon. Ludvig Philip endast vore nigot yngre och till
firetagit promenader i Gppen vagn, och man glider sig [folje deraf mindre firsigtig. Men deona oliigenhet
hisgeligen Glver hennes friskn utseande. Det har ocks |kan ty viirr icke afhjelpas.
besannut sig, att Drottningens niirvaro hirstades lyek-
en terstill lagnet, Spaviorerne i allminbet omfatta Négra ord om potatis-sjukdomen.
sin Drottnin, ed oinskrfinkt virdnad och kirlek, T de flesta Europeiskn linder, men i synnerhet i
ach det skall icke litet hafva farvinat de Fransmén, |de nordliga, har odliogen af potiiter blifvit t
som beledsagade Hertt. af Nemours och Aumale till |dan hojd uppdrifven, alt en missvixt derpi
Pawplaoa, att se hura ppet och ofirstalldt folket vid |stan farligare, iin en missvixt pé rig eller korn. Den
alla tillfllen dagalade sin ionerliga tillgifvenhat fir atgir do fattiges forndmats, ja mingenstides deras
sin monarkinan, De torde hufva viutat sig né; enda fida, och deraf ir det ock forklarligt, hvarfore
motsatt i ett land, som sa linge varit sond den i ar, shsom en allmin farsot, vidt och hredt hiir-
de &ro dessutom vane att i sitt|jande potatis-sjukdomen vickt si stor sensation, att
Nt i Parix, se hell onnorlunda |den utgjort foremil fir vidliftiga tidnings-uppsatser
beskaffade yttvingar af folkets kinslor for sin dynastie. |och vetenskagliga undersokningar, samt till och med
Man vill ocksd veta, att Fransmionen blityit fr- arne att vidiaga hyarj

TIDNINGAR FRAN UTRIKES ORTER.

Uindade of do Spanskn tropyarnes ypperliza hillning,
deras vackea uniformer, deras skickligt ulforda
nivrer, o. 5. v. Om ocksi en Npansk dfverdrift hi
forvider sig, maste det likvil erkionus, att Spanska dom bar visat sig uti Schweitz, Tyskland, Frankrike,
wilitaren i allminhet i vida bittre lottad, dn man i England och Irland, Belgion neh Nederlsnderne, &6
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Hramme, 25 &, :--.w Fantneabset :
tuotfelaif, Sesel. yueds. frarnan Ganen Sparmala Bine
tre, Curmel, Seurat, gunm Xiepuot 1 Sutfts et
waf. v. Rty Colpe

Thtipmista.

@e Moltewa potoattitanti ity uhlanwsas
Suonsedfati teweta liittsmaan, Wikpucin (nena fe
Joen monella tlalia pifanaut plan fofo wueden tu
lotien, ebfel fiith taada ofe oltu palje milidutdn,
it tuln (0304 potaatin wilielod warfia wibdfen
wasla on darjoteltn, Ruitesti tefee fe faucen war
joudea rmetaaineisfa. Me fandilta wabingoitetut po-
Matit mods owat exottatuneet Hitaala ja tenefia
tadwalla; feitettond ne owat ecinomaifesti wefifet,
tuoren aita paitettaln ja teiffuaan ompdcd tote yin.
wan rofebtawat, baittabtaamat paballe, ja emat

3@ fitterdt, eli manttemat. @e vufedtamwa pine
ta on tawallifesti ithdn tuin jangotel Re po-
taatit joiefa olemne tdmdn tetimee!, oliwat ofiffi
fifaotd wield watfiat. Mntta nfammat idan tels
yaomattomat. Troreidfa famittomaisfa tamallifes:

palje tectiimmatii Sfo-Rablinatunzan afullafts. Ste
ta famaa toblétanee myds fe infl Suomalalnen ROfi-
fizja, Gmangeliumit, ja Seucatunnian Koulu, jot.
1a mod8 Suomedfa jo owat: tawwan, athéiofm ofs
leet , waan ef wicld ehtineet itmestod.

— Dunettomista tayastiista Ranpungisfa tabdoas
e waaco et ((wofttaa tadden palielian tibles
man.  Rimd muba- (immittimwds (Wala wmodhdie fu-
wan ja thwiwdt fiihen maata, Molemmat Idothin
fuomensamuna tuoliana mu[efhlfn + Baindta ,
jota toll fiitd, eced jattiwat Blilel suntin palamoan.
Tami tayaus murscuttaloon feld Ifanfi3 eted -pafe
welivita tawaltomaan iltelna mydhan Daoneitanfa
lammiceimased.

Wiime wiitolia Looteiin taupungin (womna ran.
nala tusliojofedfa wenees(d tusliut mies, Ruus
lasteltna fiith on foatw tiedd, tAmin michen tolmen
waimoimifen fecalla oleen wWefild. RNaifldia of
ole fen enempdd tusite. Wfime fenzumcal fltads)
Loottlin tnoliut mied linnan maucin wicteojd’, us
femmln jdfenin, @cds voifa Gultal (uiofaisfanfa
tansalla.

ti on tAldines tawti telfitto jonta.
floan tuimemmisfa Bietattawiéfa maisfa fasmameet
potaatit emat bumdr, ebtd udisjd taas fuimwus
walwafi jo wdfenti faaltin, '
L @edainen Suomalainen Lafva: ja Puluetivias,
to, jonta mainttfimme 3304 elewan fontsmaifit:
(hdn, tumlue meds jo oleman tetelidd Pictaris.
foti, TAmiti ndyitid Pietaclefa olewan Swoma:
Tnifen feacatannan faitiafa DyRdyALFefa mebteisfiin
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MNumber of published articles in national and local newspapers
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B Chemical control

B Cultivar resistance

O General management
B Blight properties

E Blight incidence

Om Potatessjukdomen och medlen deremot. Post och Inrikes

Tidningar 9t October 1845 (in Sweden)



http://digi.kansalliskirjasto.fi/sanomalehti

Late blight in Finland from 1845 to 1910

Epidemic severity First blight observations
Before 15.08.

16.-31.08.

r il
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Bl pidemic severnty 0-5 =—First blight observations

Tuber blight
Availability of seed for the next season
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Late blight in Finland from 1930 to 1980s

Dates of 3 first blight observations per year
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New systemic phenylamide fungicides were introduced 1985

“Fight against blight is over and the disease is now of no
importance, if 2—-3 fungicide applications are made”



... but the fight was not over

At the end of the 1980s total failures in blight control with
phenylamides were frequently reported

Most P. infestans isolates were fully fungicide resistant

Proportion of P. infestans-isolates tolerant
to metalaxyl EE1-10mg/L [1100mg/L emmmm|\etalaxyl use % ha
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Percentage of mating types

Following years also mating type A2 appeared
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Onset of epidemics became 5 weeks earlier

Dates of 3 first blight observations per year
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New types of early attacks




Diversity and complexity of virulence races
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Percentage of isolates

Ci =54
Cp=5.0
HSR =0.49
N = 281

1990-1996

Ci =6.1
C,=5.5
HSR =0.35
N =341

1997-2001

Monitoring period

Ci=6.6
Cp=7.2
Hsg = 0.34
N = 478

2003-2010

Number of
virulence factors
per isolate

08 or more
O05to 7

B4 or less
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Genotypic diversity

Table 2 — Genotypic diversity (single and multilocus) of P. infestans isolates from the Nordic countries collected in 2003.

SSR locus Number of N Genotypic diversity®
genotypes Denmark Finland Norway Sweden Overall
(n=49) (n=50) (n=50) (n =50) (n=199)
Pi0z2 12 198 0.416 0.207 0.355 0.291 0.275
Pi04 6 191 0.262 0.311 0.211 0.299 0.211
Pi16 6 186 0.182 0.261 0.331 0.223 0.212
Pi26 15 195 0.445 0.379 0.445 0.507 0.375
Pi33 3 194 0.062 0.199 0.214 0.175 0.138
4B 6 199 0.362 0.425 0.460 0.373 0.301
4G 5 144 0.123 0.266 0.303 0.206 0.184
D13 16 139 0.341 0.403 0.224 0.479 0.321
G11 25 168 0.647 0.591 0.499 0.624 0.491
Multilocus® 169 0.903 1.000 0.936 0.966 0.954
3.437° 3.912° 3.644° 3.721° 5.013°
0.945° 1.000° 0.969° 0.989° 0.977°

a Normalized Shannon index for all single loci and mulitilocus genotypes. The number of isolates analyzed from each country is given below
each country name.

b Non-normalized Shannon index for multilocus genotypes in each country.

¢ Shannon index divided by number of genotypes.

d The multilocus genotype is based on the seven markers Pi02, Pi04, Pile, Pi26, Pi33, 4B, G11 from 45, 50, 49 and 47 isolates from Denmark,
Finland, Norway, and Sweden respectively.
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Rapid increase in fungicide use
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Introduction of several new fungicides

Sales of multi-site protectants kg Sales of other active ingredients kg
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Conclusions and future prospects

Potato late blight is under control by current
fungicides — blight will definitely provide surprises
also in future

EU pesticide legislation and reduced fungicide use
provide challenges for future blight control

Resistant cultivars are needed
Cultural practices has to be changed — crop rotation

Resources for monitoring should be provided also in
future
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