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Stem ,carrker câused by Dtaporthe heli.snthv
Munt.-Cvet. et al. (Phomopsis heh.anthi Munt.-
Cvet. et,a1.) re,p,orted firstly by Mihal jèe-
vié et â1. (1980),and Mun:tafl'ota-Cvet-
kovié et al. (1981), has bie,som'e on'e rof th'e
rnost imp,orrt,a,nrt diseases of sru,nlfùowetr in the
western part of Romanira, whele ;t'hre m'dte'oro-
logioal ,aond;itions were very favou, ahl'e f'o'r: the
drise,ars,e ,oiutbr'eak in 1981-1 982. A sirn:irl,ar situ-
rati'on w,âs ,enrcountelr,ed in the ,n'eighrb'our re-
gions of Yugoslavia and Hungary (A è i m o v i é
râf,rd Stras'er, i9B1).

In cxrrd,er ,to know ;the gisn'eflc irersLplonrse of
sunfùowsr .breedrirng rnater'iaù to ,the attrack 'of
this n,ew par'âs,itre, a spocia,l tes'ting nursery
\ /ras omgânùzeid in one of the irnos't n,aturr'ally
in,f,e,ctie'd air,ea fr'om the western plain of Romia-
nia, amd ths rprel.'iminary res,ults are present'ed
in thris papsr.

MATERIALS AND METHODS

The sc,re,eniing ,tests \Miere organized at the
Agni'culturral R'eseanrch ,Statrion of Orad,ea, 'in
th'e p,eni,o,d of 1981-1983.

Th'e ùnfl,uenee of gerto,types arn'd y'ear,s 'o,n the
de,grre,e of. Phomopsis inf'eotiron was evrallurated
using the obssrvations reaorided in a two-year
bl,ock d,esign ûrial with 3 rqplticatirons, cotrrr-pni-
sing 20 sirngilrs anrd thr,oe-way hy hritfls tdevelo-
ped at the Research Inrstitrut,e .f,or Cenrealis anld
Inidnstnia;l Crop's of Ftr,ndmlea. ,B'esi'd,e this t'nia[,
a l,arg,scoùlection of 150 hy,brilds anld 50 rpanen-
tal inb,ned l,in'es w,ex ail.s,o tes'tEd in thr'oe r'e,pùi-
oations, with 66 plants per pltot anid ,a plant
Fopulation of 40,800 plants per hectane.

The intensity of rirnfreotri,orn urâs ,evialuialted on
the s'cale frorm 0 to 4 and th,e ,mean valme
of the intensity ,of ,inlfeoti'on oooudnenc'e on the
d'i,se,as,ed ,plants wa,s oatlaulated by McKlinney's
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fonmula (A è [,rn,o v i é, 1979). The extent rof
,damage 'orr the infectiicxn d,egnree was oaL'c'ulated

F)/Iby the f'ormu,la ffi, in wh[ch F:t]req'uency
,o,f jnfe,ote'd p'Iarnts (%) anld I:,inten,siity of ùn-
fe'otrion (o/e).

RESULTS AND DISCUSSION

Data rpresented irn Table 1 revealied a dif-
'f,erent rèsp,eslss of rsunfl'ower ùryhrids ûo the
attack ,o,f thris new p'athoge,n. A iclear rout resi,s-

Table 7

the reaction of 20 sunflower perspective hybriils to
the attack of Phomopsis helianthi (Oradea, 1981-1982)
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plants
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34.5

46.3

Â, ,
48.4

5.U

4:2

10.4

16.0,

15.7

rt.l

19.8

24.7

2'0.1

),7.1

21.0

20.7

26.2

23.6

26.1

31.0

38.4
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8.0

12.0

18.0

20.3

22.5

2^6.4

28.2

28.2

26.6

26.0
26.0

42.5

36.5

30.5

32.,0

35.0

36.5

42.5

46.0

52.5



tance was found. at the single hybrids HS-44,
IIS-40 and HS-130, with rneans 

-of 
the infec-

ti,on degr.ee of ,4:5010, a.bo/s and ?.50/6 respecti-
veiy, wtrile e high infection degree" of S'S.Oo/u
was noted at the most susceptible hybrid.

The si,ngle hyrbnirdrs HS-44 ana HS-f g0 wer,e
li'cense'd in 1982 and 1gB3 respectiively urnden
the narnes ,of F,elix and Sel,eot, a,nd 6tresently
th'ey are cultivated mostily in the w,eitern re-
giorns of Rom,ania, not epfty beoause of their
resistanoe to sfiem ,cranker, br_rrt also dme to
their hig.h yr"l4ipe capaoity and veny high oil
content (54-55t'/o).

-.The-ana,lysis 'of varianoe for the darta negar-
ding the degnee of, iirnfecti,on r,eocmderd in the
biennria,l triâI 1981-1982 expness,ed verry sig-
nif,icant eff,ects ,of genotypes and yeari ana
of their int'enraction (Table 2). The rneian square
vÊIu,e fon genot;rpes 'wÉrs ,rn'r.r,ch higher thaÀ the
others, lsggg_esting thms the ,possibili,ty to s,elect
suacessfull.y for resistan,ce to stem canker.
Years'infilu,en,oed si,grrrifiican'ily the in.f,ectiion de-
gn'ee, but at the s,arne tim,e hybrids r,eacted
quLiûe differ,ently frcrm yoan tro yearr.

Table 2

. Analysis of variance for the intecûion degree
(Phomopsis helianthi) of p0 sunflower perspective

hybritls (Oradea, fgSf-f9BZ)
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Fig. 1 - The groupement of 1b0 sunflower hy,brids
and 50 inbred ùines ac,cording to their response to

the attack of Phomopsis helianthi (Oradea. 1983)

Table 3

fire reactlon of 6 sunflower experimental hibriits to
the attack ot Phornopsis helianthi (Oradea, lggg)

Source of variation *

'Reûrli,cafions

GenotJ,T)es

Yearrs

Genotirpes X Rerplications

Ge,notypes X Yeans

^Er,r,or

2.,45

273.14**

81.42**

1.33

18.45**

5.,33

OnIy sources of variation required for the present
discussion are given.

+* Slgnificant at the level of 10/0.

The resulrts replresenrtrdd 'grraphri,oaflly in Fi-
gure 1 point out that the morvt pert ,of hyb'rrids
and dnbred lines t'esûeid rin lgBB sh,ow,ed a sa,tis-
factory nesistanoe, ,prnesentinrg a rnediurn ,infec-
;flion degree of 11-30%. Of a speCial irnpor-
tance are the genotyp,es incl rrd,ed in ttr,e iinst
class (0-1 00/6 inf'eoûion degree).

In companison with Sonem 82, which is one
of the mrost,E)read s'unfùower hvbrid in Rroma-
nia, som,e of the ne'uyiest hy.brid:s obtadn,ed at
F*undu[,earrraur-if es,tedagoodgeneti,crresistan,oe,
even supefii'or to th,e resistance of .trhe pr,evi,orus
hybr,iLds Felix ând Select (Trable B). Darba frorn
Table 4 show that som,e crf th,e inbr,ed lines
fnom th,e Fundulea Insti'tuûe's oollecti.on oouild
be used su,eoess ,r.rl[y Én th,e ,breeding prograrn-
rnes foir devaloping nrew hybrids, s;mthetic va-
rieties or source-populations with improved
resistance to the atrtack of phomopsi,s helianthi,.
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Table 4

fire reaction of 6 sunflower inbred lines to the attack

Degrees of
freedom

Meân
square

Frequency
ot infected

plants
(F %)

Intensity of
infection

(r o/o)

Infection
degree

(#)
9.'

2.6

3.1

3.2

5.4

6.2

7.0

9.6

J /.t

2

r19

1

139

1,9

42

Hybrids

H-5-10-83

H-5-9-,83

Hr-82-950
HI-82-94'1

H-5-12-83

HI-82-907

FELIX
SEI-ECT

SORETM Ba
(Check)

8.6

10.5

L 4,*

12.5

at.5

20.3

23.0

32.,0

82.'1

25.2

25.s

25.2

25.4

25.1

30.7

30.5

30.0

70.,1

tnbred lines Gene-
ration

lp
Is

rtz
tr8

Iro

Iro

Infection
degree

(#)
vz-ttL8,g
o-13?05

ADV-046

H-,1308r8

A-1566

A-6181

SOREM 82
(Check)

2.9

3.1

4.2

5.1

8.6

s.2

57.5

of Phomopsis helianthi (Oradea, 1983)

requenc
ol

infected
plants
(F o/o)

L2.6 | 23.L

12.6 | 24.4

16.5 | 25.3

20.2 | 25.r

28.2 | 30.'5

30.'6 | 30.2

82.r | 70.1



The pneliminary o,bservatimrs av'ailable so
far indicate a sma,ll n'umber of genes involved
in ,the genet'ic ,oontr'ol roÉ rr,esirstanae fio Phomop-
sis attack and their partial oorr.*inanoe, so thât
selection pressure f'or this charadber shoiul be
aprplùed to both ,par:enta,l fo'rms, in ,ord,er to
obtaiin the highest resistan'oe in F1 hybrids.
Also, irt sse,ms that the prhenotypitoal extrxressiort
of r.esistiarrioe is associa,ted wiith the ",stay
green" ,charract,er of sunfùower sternrs.

LA VARIABILITÉ GÉNÉTIQUE DE LA
RÉACITION DU TOUR,I{ESOL À L'ATT'AQUE DE

PI{OMOPSIS HELTANTHI

Résumé

La maladie deis ta'ches bnurnes des tiges oausée p'ar
Phomopsis hel,iamthi,est depuis quelq;ues a,nnées I'une
des plus dangereuses maladi'es du tou,r'neso'I en Rrou-
mranie.

Les déterminations efleoûuéss en condiÛions de
forte rinfecùi,on na'turrelle ont ,révélé tlne variabili'té
généti'que impontainte des lignées atatofiéco'ndées et des
hybrides essayés pour la réac4rion vis-à-vis de I'atta-
q,ue de oet agenrt.-,A coté deis effeùs du faoteur géné-
tiq,ue ,on a a,urss,i rem,arqtlé l'influence des conrditrions
clim.atiques amruelkis, ainsi q,ue I'inrterasti'on signifi-
cative entre les génotyipes e,t I'année.

L'hybride Felix orreé à t'lns'tiut de Recherches pour
Céréales et ,Plantes lnd,usûriellels-Fundulea et intro-
d'uit en culture en 1983 a manrifusité l'a meilleurre
neaistance par rapport aux a'utres hybrides commer-
ciaux de tournesol de prover:ance locale ou étrangère.

Les essa,is conduri'ts avec un gra'nd nornbre d'hy'bri-
des et de lignées auùofécondées obtenues à Furnd,ulea
ont mis en évidence I'existenic,e d'une résirsltance saûis-
faisante dans le cadre de la germoplasrne actuel,le, ce
qui permet d'enÛrevoir de nou,veaux progrès dans
I,amdlionation génétique de la résisbance du tournesol
à l'attaque cau,sé par Phomopsis helianthi.

LA VARI,ABILID.{D GENÉTICA DE LA REACCIÔN
DEL GIRAlSOtr AL A'T'AQUE DEIL H'ONGO

PHOMOPSIS HELTANTHI

P.es{tmen

El manchado br'unro de los talùos producido ppr el
Llango Phomopsis helianthd ha llegado ha ser en los
rll,tirnos af,os una de las mâs peligrosas enferrnedades
del gi,narsol en Rumania.

En I'as deùenrninacione,s efeertuâdas en condicionec
de gnave i,nfecciôn naturral se noit6 una imipor,tante
variabilidad genetirca de las lineas conrsanguin:izadas
y de los hibridos testados en cuanto a 1a reaccidn al
àtaque de es,te 'pat6geno. A parrte de los efectos del
factor genéti,co, se de.starcô ta,rnbién Ia inflluencia de
las condioiones climétipas anuailes! asi aorno la inter-
acoiôn sig,nificativa entre genotipos y afros.

El hi'brndo Félix, ,creado e'n el I'nsltituto de inves-
tigacionæ de aereales y planttas téchnicas de Fundu-
lea, e intoducido en la pr'oduc,ci6n en eI aflo 1983,
ma,nifest6 mejor resistencia en cornparaciôn oon los
demrâs hibridos comenciale"s de g'iras'ol, de provenien-
cia autôctona o extra'ngera.

D,espués de test'ar u,na grâ,n vaniedad de hib'ridos y
lineas consang.u,i'nizadas ,a Funrdlrlea se puso de reli-
eve la exlstencira de Llna grarn resistencia satirsfactorria
dentro del germ,oplasma existente, cual pe,rrnùÛe en-
tr,everse nuevos progresos en el m,ejoramiento gené-
tico de la resisterxcia del girasol al ataque prord,ucido
por el hongo Phornopsis helianthi,

CONCLUSIONS

The ,existenc€ of an important 'genetic varia-
bility ldi'th respect to the host reaotion t'o th'e
atitack of. Phomopsis heh.anthi al[ows to f,oresee
ûhe p,ossibility to contrrrol suooessfully the ex-
pansion of this n'ew âitd harmrfiul disease of
sunf,l,owens by genobi'c m,eanis. Al'though thùs
resistance seems t'o be of â general or horizon-
tal type, it w,ouùd ,be rnrurch ealsi,er to hand]e it
(n ,oomparlistrr with th,e,same type of srunf[ow€,r
resùstan'c€ to white and gray n'ots in,ci'ted by
the f'ungi Sclerotini.a scleroti,orum artd Botrytis
cinerea, rpri narily because th,e geneitic factors
for nes,i,stance to stem,oartkgr have been itd,en'li-
fied iin ,the 'sultivâûed Êun'filo\À/er gerrnplasm.

The ,ehanacber "stay gr'een" steiln, to whioh
the nesistanae rb Phomopsis helianthâ is asso-
ciated, oo'ulid rplay a positive no1,e ,in the phy-
si,ol,ogy ,of seerd and oi,l yield forrmatriron, but at
the sa.rne tirne it ,is su,ptposed to rnake morre
diffiicu,lt the seed cleaning dunting and aften
sunflower hanvesting, due to th,e nema;inimg
sûem debris wi,th higher ,mdi'sturre in rthe rnass
of seeds.
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