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EVALUATION PROCEDURES

FOR THE INTENSITY
OF DISEASE OCCURRENCE

IlT STNT.LOWER

tried to formul,ate a univerrsal method which
woufd be a,cc,eptable to all panticipants. Here are
its main points :

DATE OF CHECKXNG AND EVALUATiON

Sunftrower plots should be ch'ecked three
tim,es 'during the g::owing season :

1. before the ,budding siage ;

2. 10 days after full" flowering ;

3. 20 - L5 days before harwest.

If all three checks cannot be performe'd, the
first and the thind are c,ompulsorv.

METHOD OF CHECKING

ifhe method orf checking depends on the plot
size. If the ptrots are srnal! 0.5 to 10 ha, the
best method is to ,check 20 plants art five spots
(a total of 100 planrts) al,ong a diagonal of each
plot. F ive plots or 500 plants should 'be chec-
ke'd and evaluated in eaoh region.

If the plot size ranges between 10 and 100
ha, 100 plants at five spots (a total of 500
plants) should be c;trecked along a dia,gonal of
eaeh plot, or 100 pliants in five plots.

Itf the pùot size exc,eeds 100 ha, 100 ptrants at
f,ive spots (a total of 500 plants) should be
checkerd atrong a diagonal of the plot.

Itf the conformation orf plots or other na.tu-
ral oibstacles impede the checking along a dia-
gonal of the plot, the evaluator should rresort
to a method clos,est to the one proposed but
feasirble in the given conditions.

METHOD OF EVALUATION

Doung n'uildeus (Plasrnoparq. h,elianthi Novot.).
During the first check, the number of systemi-
cally infeoted (dwarfed) plants should ,be coun-

At the third Consultation o the F.A.O. Re-
search Network on Sunflower h'e1d at Versait-
les, Fr:ance, from 22 to 27 October 1979, the
Liaison oenitre of sunflower dise'ase mapping
subnetwork has been change,d to the Institute
of Field and Vegeteble Crrcps of Novri Sad, Yu-
gos,lavia. The new liaison centre has decided
to use the s,ame methodology for disease eva-
luation, wittr tùre purpose of keeping up-to-date
the European ma'ps of sunfloweu' diseases and
even o'f exten'ding the area covered to as many
extra-Eurupean cotmtries as possilble. For faci-
litating this task, the liaison oentre has be'ert
entrusted to work out a method of evaluaition
of sunflower drisease intensity to ibe followed
by atl sulbnetwork mernbres when gathering
data for the mapping of sun,flower diseases in
their 'countries. If a uniform method is follo-
wed, data coming fnom different countries will
be easily oompared and useful. ,oonclusions
dliawn. These ,conelusions oould in tiurn be used
as a gui'deline for an effi'cacious prevention and
con.fu',ol of the most important diseases in all
aourrtries pa::,ticipating in this project.

Since all sunfùower growing oo,untries h'ave
their s'pe,cific oonditions wiitkr respect to soil
type, climate, ,cultivars grown' cultural practices
arpptried, even crop parasites, the djsease oc-
cunr,enoe and severity is different in, an'd sp,e-

ci,fic for ea'ch oourrtry. In this situ'ati,on, a uni-
forrn methord orf evaluaûion of sunflower disease
intensity shoutrd emphasize the most economi-
cally importamt pro';bl,ems of each region or
country.

It is wetrl-known that sunflower is attacked
by a variety of parlasites and that it is diffisult
to estarblish a uniform method of evaluati'on for
all d:iseases ,c,âuS€'d by thase p,arasites. Sunflo-
wer pathotrogists have to adjust their e,valuation
prooedurres'wlhenever ;pa.rasites an'd diseases noô
included in this paper are encountered. Kno-
wing that each phytopatholorgist has his own
prefer€n,ces r,eganding the method of wornk, we
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terd. The average numher of infected plants
should be expressed in perrcentages.

During th,e s'econd and ttr,ird check, evaluate
the occun'en'ce of the disease on the leaves
of nonrnally devel'o'ped plants on the scale from
0 tto 4.

Leaf and stem spot (Alttenarin he,tianthi
(Hansf,) Ttb. and Nish., Alternaria (ternti;s) at-
.ternata (Fr.) Keiss, Alternarita zirutLae. pape,
Phom,a olteracea var. helianthi tuberosi, Sac'c
(Phoma sp.), SepÉori,a helianthi F.Il. et Kell.,
Erysiphe ci,chorq,cearum D.C., and rust (Pucci.-
niq heliqnthi Schw.) should evaluated on the
scale from 0 to 4.

WiLt (Verti;cilli,u,m alboatnnn R. et 8., Ve,rti-
cùLli.unz d'ahli;ae Kleb., Rhizoc,tonin solani, Kùhin,
Fusuri,um ssp., Scl,erotium batati,colta Taub.,
Sclerati;nin sclerotiorum Fu,ckel.. Sclenotinia
rolfsii, Sac,e, Botrytis cinerea Pers., baoteria,
etc.). Count t{tre nunr,b,er of wilted plants, cal-
crulate the average per,oentage.

State the time of ocurrence of, wilt and the
stage of plant development for ea,ch parasite.

rFor the parasites witriCh first attack the root
and latter the other plant parts : stem, lea,f,
heiad (Sclero,ti,ni,a sclerottorum, Botrytis u,ne,rea),
eval:uate the intensity of infection on the scale
from 0 to 4.

Head rot (Sclerottrnw solerotttorurn, Bo'tryti,s
cinerea, Rhi,zopu,s s'sp., Alternaria heli,anthi.,
etc.). Evaluate the intensity of infection on the
scale from 0 to 4.

Dodd,er (Cuscuta ssp.) ; evaLuate the infesfa-
tion on 100 piants in five spots (a total of 500
plants) on the scale from 0 t,o 4.

Bro'ornratpe (Orobanche ssp.) ; evaluate the
infestati,on on 20 pl,ants in five spots (a total
of 100 plants). The total number of broomrap,e
plants on 100 host plants should be divi'ded by
100 to obtain the av'erage number o,f broornra,pe
plants per one sunflower plant.

The figunes in the scale 0 - 4 stanrd for :

0 : healtrhy rplants ;

1 : damages of infected p,lants ranging to
250/6 (weak attack) ;

2 : damages on infected plants ranging from
26 to 50ols (medium attack) ;

3 : damages on infected plants ranging from
57 to 75ols @trong attack); and

4 - ldamages on infected planrts ranging frorn
?6 to 1000/6 (very strong attack).

Intensive attac,ks by leaf sprot ajnid rust cause
a premature senescenoe of the leaves whicLr
rnay r.e,ducre the yield by as muoh as 250f0.

F'or th,e sy,stemic inf,ections by Plasrruopara
heli;anthi, early rvilt, and a complete head rut,
when the plants do not produoe any seed, mârk
the inûensity of infeotion 4, Where the ruumrben
of infectd plants also stands for the extent of
damage.
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The evaluation of broomra'p,e atta,ak :

Weak attack : I - 20 br,oomrape pJants per
one host plant;

Mediurn attack : 21 - 40 broomrape pl,ants
per one host plant;

Strong attack : over 40 broornrape pla,nts per
on'e host plant.

The values o'f the atta,ck by downy mil,d,ew,
wilt, an'd hea'd rot should be expr,essed as a
peroentage of the infecterd plants.

rFor sp'o't, rust, and other diseas,qs rated on
the scale 0 - 4, the intensity of the atba,crk may
be eval,Lrated directly in percentages (0 : heal-
lhy plants, 1 :^darnages b 250f0, 2 : d,amages
frorn 26 to 50%, 3 : darnages frorn bl -to
75ufs, al:ird 4 : darnages from T6 to 1000/s). The
average pencentage of damage should be c,alcu-
late'd on ttrre basis oif the number of ith,e eva-
luated plants. When using the scale 0-4, it
would be even better to calcul,ate the extent of
damage by McKinney's ,for.mula:

,_x(nXk)x1oo.
NXK

I : infection index ;

n : nnmber of plants p,er category ;

k : numrber of categories ;

N : tortal number orf evaLuated plants ;

K : numrber of ac'corunted ,categories ;
X : sum of produ,crts.

Category of damage

0
1
L

2

No. of plants
per ,category

6

19
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3 105

4 125

Total numtber orf evalu.ated
plants 312

A concrete application of Mclfinney's for-
mu.lâ:

, _ (!eyt; + (58x2) + (105x3) + (125x4) ,.

- 
"rrx-X 100 :76.tolo.

The fi,gure 76.1010 is the index of darnage, i.e.
the rn'ean value of the interlsity of disease o,c'
cuJ:r€nce on the examine'd plants. This figure
hel,ps us approxirn,ate the aotual damage caused
by tàe 'disease on sunfJower pl,ants. The accu-
racy of the infection index increases with the
increase of the nurnber of pliants exarninEC.

This merthod of evaluation is par'ficularly sui-
taible ,for varietal and agnotechnic,al trials, when
determining differences in susceptibiliûy to-
waxds a parasite. It is sufficient to catrcuiate



the index of diseasre darnage for the varieties
gro\Mn in the same coniditions bo oibtain a cor-
rect insiglht on their susceptibiliûv because the
inrdex al,so siignifies the degrree of sus,ceptibility.

For 'the diseases which cannot be estimat'e,d
by the ahove m,ethod, use the sirnplest meth'ord :

- w,gak oc,ciLlrreinge,

- merdium O,C'CUfrenC€,

- strong occu'rrence.

Eesiides the diseases o1 foislsrgical na.ture, cau-
sed by pathogenic frrngi, bacteria, and viruses.
sympt,oms will ibe encoun'tered on sunfl,ower
plants which cannot b,e deben'nined either in
field or laboratory. When slch a disease is
ensountersd, irt is necessary to note the date of
fin'ding, location of occur::ence, d.,etaileid d,escrip-
tion o,f disease symptoms, an'd the ânea on
w;hich the disease was distribute,d. Inf,e'cted
plants sho'uld be photographe,d, p'ossi,bly to make
color slides.

If suntfl,o,wer plorts are situated on loose or
comp,aoterd soils, attention should be paitC to
the manif,estation of dis'eases ensuing from the
deptre'tion o'f certrain micr,o,e1'em,ents (boron, zinc,
magnesitrm, etc.) and unfavouraible 'edaphic
f,actors.

Certain parrasites frequ,ently attack the sun-
flower pXants si,rnultaneously, as is the case with
the agents of srp'of, wilt, and head rot. It is
necessary to r'oport the domin,ant argent as well.
as those less important.

Ail disea,s,es occuring on sunflower plants
str,oul'd .be photorgraphed to make col,or slid,es
in two co'pies : one €opy for the author, anorther
to be sent to the liaison centre for publi,cation.

MÉTHODES D'ÉVkA.LUATION
DE L'INTENSITÉ DE LA MANIFESTATION

DES MALADIES DU TOURNESOL

Résumé

Afin d'obtenir et de rapporter plus aisément les
données nécessaires à I'élaboration de la carte des
maladies du tournesol en Europe et au dehors de
l'Europe, le Centre de liaison de Novi Sad du sous-
réseau qui s'occupe de cette investigation commune,
a elaboré une méthode unique d'évaluation de I'in-
tensité des maladies du tournesol qui est accessible
à tous les participants. La méthode indique Ie mo-
ment de I'évaluation, la dimension des parcelles et
le nombre des plantes à examiner, l'échelle de nota-
tion des principales maladies, I'estimation de l'index
d'infection selon McKinney. Des indicationr sont don-
nées sur la méthode de notation et d'évaluation des
maladies nouvelles, identifiées pour la première fois
dans une certaine région.

METODOS DE EVALUACION
DE LA INT.ENSIDAD DE MANIFESTACiON

DE LAIS ENFERMEDADES DE GIRA.SOL

Res{r,rnen

Con vistas a facilitar la recolecciôn y relato de los
datos necesarios para configurar el mapa de enfer-
medades del girasol en Europa y en otros pafses fuera
de Europa, el Centro de relaciôn de Novi Sad de la
subred encargada con esta investigaciôn comûn, ela-
bor6 un método ûnico, accesible a todos los partici-
pantes, para evaluar la intensidad de las enfermeda-
des del girasol. El método especifica el moment de
evaluaciôn, 1a dimensiôn de las parcelas y el nûmero
de plantas examinadas, la escala de anotaciôn para
las principales enfermedades, la calculaciôn del indice
de infecci6 segûn la f6rmula McKinney.

Le hacen indicaciones respecto al procedimiento
de anotaci6n y evaluaciôn de unas enfermedades re-
cientes, identificadas por primera vez en el pais o
regiôn respectiva.




