
ROSSIîSA BACIIVAROVA
Institute for Wheat and Sunflower
General Toshevo, Bulgaria

In the oo,urse of the breeding process, when
evaluating the reaction of sunflower plants to
broom::ape, all selections fall into two catego*
ries : resistant and susoeptibXe. In some oases,
the attack is expressed only as a shrong or
we'ak one, withotrt any olbjective critrerion for
thârt.

Sorne resear,ch workers (Iliescu, 1973)
su,gigest the use o'f a corniplex index of resis-
tance, inluotrving the frequency and the in-
tensity of the attack. The values of this index,
obtained 'by the author oJ this paper, vary bet-
ween 0.2 and 38.0, but they creaite difficultiers
in grad.ing the matenial used for breeding and
seerd produiction punposes.

V. S. Pustovoit (1966) prrc,posed to cal-
culate the "damage rate" index by dividing the
nurnlber of the broomrape stems to the nurnber
of the parasitized s,unflower plantrs and exclu-
ding those plants that remain undamaged,
though broornrape seedlings may occur. The
obtaindd value is mtrltiplied 'by the peroenta,ge
of the ,broomrape attaak.

This merthod od evaluation also creates ,oer-

tain difficulties in sunflo,wer breeding for resis-
tance to b,uoomrape.

For this r@son it has appearerd nrecessary to
esta,blish a scal:e for the ohjective determination
of the broomrape genetic resistance, which
would guaira,ntee the juxtaposition betwe,en the
results ohtained by cultivars and years. Su,ch
a scale is necessary for seed pro'duction too,
where the resistanoe to broornrape must be
canefully tes'ted.

rThe attacrk rate is taken as a basic crirterion
in constructing the scalen an:d it is expr.essed
by the number of broomrape plênts developed
per one s,unflower plant. The gen,eral develop-
ment of the parasite is taken also into consi-
dera,tion.

AN EYALUATION SCALN

FOR BROOMRAPE
(oRoB ANCHE CUMAN A WALLR.)

RESISTANCE OF STJNFTOWER

BREEDNG MATERIAT

The examination of the results obtained with
I sunflowen openJpollinrated varieties arrd 13

self-'poJilinated lines, inoculated under field con-

'ditions with the looal b::oomrape populati'on
using Pu,stovoit metod, per:mits to suggest the
following five rates (Figure I, a-.e) :

0 - irmnune : no broomrape pl,ants occur on
the host roots;

1 - hirghly nesistant : âbove the ground ap-
pears a sringtre, undengrown broomrape plant'
forming single flowers whose pericarp contâins
either a few seeds or even none, due to the
withering stem ;

2 - low susc€ptirble : on the host roots ap-
peârs a sinLgl'e well-developed ,bnoornralpe plant
which reaches its ftu]l maturity ;

3 - morderately suisceptible : on the host
roots appear 2_.4 br,ooml'ape plants of high
viability with rnore than 15 flowers, forminrg a
gtreat numlber of seeds ;

4 - highly susceptrible : more than 5 well-
de,veloped broornrape plants can be note'd on
each sunflowe'r'plant.
Sunftrower selecrtion highly resistant (rate 1)

may be used, because the broomïape attack is
usually of no effeot on sunflower development
and yield. At the same time, the parasite plants

In breeding or seed pro'duction works, one

m,ust select plants falling into the rates 0 and 1.

,do not contribute to a hig'h infection of the soil,
as they develop s,ingle flowers with a small
number of seeds.

AII plant materials falling into the attâck
râtes 1, 2 and 4 must ,be ex'ctruded from any
breeding and seed pnoduction works.

The use of this soale is of a great help for
testing sunflower resistance to broomra'pe in
,greenhouses and phytotron too.

59



Fig.

a-
c*

I - Evaluation scale for broomrape resistance,
using Pustovoit testing method :

immune (grade 0) ; b - highly resistant (grade 1) ;
Iow susceptible (grade 2) i d - moderately susceptible

(grade 3) ; e - highly susceptible (grade 4).

On the basis of a great nurrlb,er of sel'e'ction,s
inoculated an'd tested by Panch'enko metho'd
(1975), an evaluation scale orf thr'ee ra,tes has
been developed, as follows (Figure 2, a-c) :

0 - immun'e: no broomrrape tub'erosity is
presrent on the roots of 20 plants, in two nepli-
'cations, 45 days afier sr.mflower germination ;

1 - highly rrersistant : only fee,ble broomrap,e
tr..r,berosities of 1 mm eaoh arre visibtre, 45 days
after sunflower germination ;

2 - hiLghly suscep'tihtre: many well-develo-
ped broornrape pl,ants are growing on ,th'e roots
of ea'ch sunflower plant.

The application of these scral,es o,f evah:ation
will allow an objective 'classification of the tes-
ted breeding material, which would leaC to a
much more eff,ective selection work.
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UNE ÉCHEI-.JLE D'ÉVALUATION
DE LA RESISTANCE

À OROBANCHE CUMANA WALLR.
DU MATERIEL D'AMELIORATiON

DU TOURNESOL

Résumé

En vue de la classification objective du matériel
d'amélioration par rapport à son résistance à Oro-
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banche cumdnd, \Ma11r., on prôpôse une échel1e d'éva-
luation à trois graduations, ainsi :

0 - immunité : aucune tuberosité d'Orobanche
n'est présente sur les racines de tournesol, 45 jours
après la levée;

f i,g. 2 - Evaluation scale for broomrape resistance
using Panchenko testing method :

a - immune (grade 0) ; b - highly resistant (grade 1) ;
c - highly susceptible (grade 3).

1 - très résistant : à peine quelques tubérosités
faiblement developpées d'Orobanche, d'environ I mm
sont visibles 45 jours après 1a levée du tournesol ;

2 - très sensible : sur les racines de chaque plante
de tournesol il y a de nombreuses plantes d'Oro-
banche bien developpées.

UNA ESCALA DE EVALUACICN
DE LA RESI,STENCIA AL JOPO

(jRjBANCHE CU MANA WALLR.)
DEL MATERIAL DE MEJORA DEL GIRASOL

Resurnen

Con vistas a una clasificaciôn objetiva del mate-
rial de mejora en cuanto a la resistencia al Jopo
(Orobanche culnand Wallr.) se propone una escala de
evaluacidn con tres graduaciones, como sigue :

0. - immune : ninguna tuberosidad de jopo estâ
presente sobre 1as raices de girasol, a 45 dias después
de la germinaci6n ;

1. - muy resistente : estân visibles sôIo unas tube-
rosidades de jopo, débilmente desarrolladas, de 1 mi.n,
al cabo de 45 dias desde la germinaci6n del girasol ;

2. - muy sensible : en las raices de cada planta
de girasol crecen numerosas plantas de jopo bierr
desarrolladas.




