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The presented results are from phytopathological investigations carried out with wild 
Helianthus argophyllus species and its hybrid progenies, obtained from crosses with five 
male sterile lines of cultivated sunflower, created in Dobrudzha Agricultural Institute. The 
presence of resistance to grey (Phomopsis helianthi), brown (Alternaria sp.) and black 
(Phoma macdonaldi) spots on sunflower was established. The investigations were carriedestablished. The investigations were carrieded. The investigations were carried 
out in the infection field of DAI. �ecause of self�pollination and purposeful selection some. �ecause of self�pollination and purposeful selection some �ecause of self�pollination and purposeful selection some 
new hybrid forms were developed. They combined high resistance to some pathogens with 
valuable economic traits. Some morphological, phenological and biochemical characters 
were studied. The obtained materials possess resistant genes and could be successfully 
included in the breeding programs of DAI for developing new genetic material.       

Key words: Helianthus argophyllus – resistance �resistance � � Phomopsis helianthi � Alternaria 
sp. �� Phoma macdonaldi

Резюме
    
Енчева В., Д. Вълкова, Ю. Енчева. ����. 2014.2014. Източници на устойчивост към листни 

патогени, причиняващи сиви �Phomopsis he�ianthi�, ка�яви �A�ternaria sp.� и черни ��Phomopsis he�ianthi�, ка�яви �A�ternaria sp.� и черни �ка�яви �A�ternaria sp.� и черни � �A�ternaria sp.� и черни �и черни � ( 
Phoma macdona�di� петна по слънчогле�а. ���� ����:�������петна по слънчогле�а. ���� ����:�������. FCS 9(2):259-264 9(2):259-264259-264

Представени са резултати от фитопатологични проучвания, проведени с дивия 
вид Helianthus argophyllus argophyllusargophyllus и негови хибридни потомства, получени от кръстоски 
с пет мъжкостерилни линии културен слънчоглед, създадени в Добруджански 
земеделски институт. Установено е наличие на устойчивост към сиви (PhomopsisPhomopsis 
helianthi), кафяви (Alternaria sp.) и черни (Phoma macdonaldi) петна по слънчогледа.), кафяви (Alternaria sp.) и черни (Phoma macdonaldi) петна по слънчогледа.Alternaria sp.) и черни (Phoma macdonaldi) петна по слънчогледа. sp.) и черни (Phoma macdonaldi) петна по слънчогледа.sp.) и черни (Phoma macdonaldi) петна по слънчогледа..) и черни (Phoma macdonaldi) петна по слънчогледа.Phoma macdonaldi) петна по слънчогледа. macdonaldi) петна по слънчогледа.macdonaldi) петна по слънчогледа.) петна по слънчогледа. 
Проучванията са осъществени на инфекциозно поле в ДЗИ. Създадени са нови 
хибридни форми в резултат на самоопрашване и целенасочен отбор. Те комбинират 
висока устойчивост към някои патогени и икономически ценни признаци. Проучени 
са и някои морфологични, фенологични и биохимични показатели. Получените 
материали, притежаващи гени за устойчивост, могат да бъдат успешно включени в 
селекционните програми на ДЗИ за създаване на нов генетичен материал. 

Ключови думи: Helianthus argophyllus – устойчивост � Phomopsis helianthi � 
Alternaria sp. �� Phoma macdonaldi
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Sou��e� of �e�i���n�e �o �he le�ve� p��hogen� ��u�ed g�ey (Phomopsis helianthi), 
��own (alternaria �p.) �nd �l��k (Phoma macdonaldii) �po�� on �unflowe�

IntroductIon

Sunflower cultivation is of great economical importance for our country. However, 
this crop is exposed to a risk of certain factors– climatic conditions, cultivar structure,– climatic conditions, cultivar structure,climatic conditions, cultivar structure,, cultivar structure,cultivar structure,, 
fertilization, sowing density, presence of pathogens caused fungal, viral, bacterial and other, sowing density, presence of pathogens caused fungal, viral, bacterial and othersowing density, presence of pathogens caused fungal, viral, bacterial and other, presence of pathogens caused fungal, viral, bacterial and otherpresence of pathogens caused fungal, viral, bacterial and other caused fungal, viral, bacterial and othercaused fungal, viral, bacterial and other fungal, viral, bacterial and otherfungal, viral, bacterial and other, viral, bacterial and otherviral, bacterial and other bacterial and otherbacterial and other 
infections. In the group of economically important diseases, which decrease seed yield In the group of economically important diseases, which decrease seed yieldIn the group of economically important diseases, which decrease seed yield the group of economically important diseases, which decrease seed yieldthe group of economically important diseases, which decrease seed yield group of economically important diseases, which decrease seed yieldgroup of economically important diseases, which decrease seed yield of economically important diseases, which decrease seed yieldof economically important diseases, which decrease seed yield economically important diseases, which decrease seed yieldeconomically important diseases, which decrease seed yield important diseases, which decrease seed yieldimportant diseases, which decrease seed yield diseases, which decrease seed yielddiseases, which decrease seed yield, which decrease seed yieldwhich decrease seed yield decrease seed yielddecrease seed yield seed yieldseed yield yieldyield 
and worsen sunflower production �uality are grey, brown and black spots on sunflower. worsen sunflower production �uality are grey, brown and black spots on sunflower.worsen sunflower production �uality are grey, brown and black spots on sunflower. sunflower production �uality are grey, brown and black spots on sunflower.sunflower production �uality are grey, brown and black spots on sunflower. production �uality are grey, brown and black spots on sunflower.production �uality are grey, brown and black spots on sunflower. �uality are grey, brown and black spots on sunflower.�uality are grey, brown and black spots on sunflower. are grey, brown and black spots on sunflower.are grey, brown and black spots on sunflower. grey, brown and black spots on sunflower.grey, brown and black spots on sunflower. 
For decreasing of negative effects of these diseases, different chemical and agro�technical 
methods were used. �mphatically is proved that using of resistant sunflower cultivars �mphatically is proved that using of resistant sunflower cultivars�mphatically is proved that using of resistant sunflower cultivars is proved that using of resistant sunflower cultivarsis proved that using of resistant sunflower cultivars proved that using of resistant sunflower cultivarsproved that using of resistant sunflower cultivars that using of resistant sunflower cultivarsthat using of resistant sunflower cultivars using of resistant sunflower cultivarsusing of resistant sunflower cultivars of resistant sunflower cultivarsof resistant sunflower cultivars resistant sunflower cultivarsresistant sunflower cultivars sunflower cultivarssunflower cultivars cultivarscultivars 
and hybrids is the most effective way for overcoming fungal diseasesе including grey, hybrids is the most effective way for overcoming fungal diseasesе including grey,hybrids is the most effective way for overcoming fungal diseasesе including grey, is the most effective way for overcoming fungal diseasesе including grey,is the most effective way for overcoming fungal diseasesе including grey, the most effective way for overcoming fungal diseasesе including grey,the most effective way for overcoming fungal diseasesе including grey, most effective way for overcoming fungal diseasesе including grey,most effective way for overcoming fungal diseasesе including grey, effective way for overcoming fungal diseasesе including grey,effective way for overcoming fungal diseasesе including grey, way for overcoming fungal diseasesе including grey,way for overcoming fungal diseasesе including grey, for overcoming fungal diseasesе including grey,for overcoming fungal diseasesе including grey, overcoming fungal diseasesе including grey,overcoming fungal diseasesе including grey, fungal diseasesе including grey,fungal diseasesе including grey, diseasesе including grey,diseasesе including grey,е including grey,including grey, grey,grey, 
brown and black spots on sunflower (�иколова и др., ������ �oustaee(�иколова и др., ������ �oustaee�oustaee et al., al.,al.,., ������ HahnHahn 
and Degener, ������ �ear and de �abrouhe, ������ Skoric, ����). Purposeful breeding for Degener, ������ �ear and de �abrouhe, ������ Skoric, ����). Purposeful breeding forDegener, ������ �ear and de �abrouhe, ������ Skoric, ����). Purposeful breeding for, ������ �ear and de �abrouhe, ������ Skoric, ����). Purposeful breeding for�ear and de �abrouhe, ������ Skoric, ����). Purposeful breeding for and de �abrouhe, ������ Skoric, ����). Purposeful breeding forand de �abrouhe, ������ Skoric, ����). Purposeful breeding for de �abrouhe, ������ Skoric, ����). Purposeful breeding forde �abrouhe, ������ Skoric, ����). Purposeful breeding for �abrouhe, ������ Skoric, ����). Purposeful breeding for�abrouhe, ������ Skoric, ����). Purposeful breeding for, ������ Skoric, ����). Purposeful breeding forSkoric, ����). Purposeful breeding for, ����). Purposeful breeding forPurposeful breeding for breeding forbreeding for forfor 
creating of new hybrids with high productive potential and high resistance to economically of new hybrids with high productive potential and high resistance to economicallyof new hybrids with high productive potential and high resistance to economically new hybrids with high productive potential and high resistance to economicallynew hybrids with high productive potential and high resistance to economically hybrids with high productive potential and high resistance to economicallyhybrids with high productive potential and high resistance to economically with high productive potential and high resistance to economicallywith high productive potential and high resistance to economically high productive potential and high resistance to economicallyhigh productive potential and high resistance to economically productive potential and high resistance to economicallyproductive potential and high resistance to economically potential and high resistance to economicallypotential and high resistance to economically and high resistance to economicallyand high resistance to economically high resistance to economicallyhigh resistance to economically resistance to economicallyresistance to economically to economicallyto economically economicallyeconomically 
important sunflower diseases was carried out by many researchers (�oerema sunflower diseases was carried out by many researchers (�oeremasunflower diseases was carried out by many researchers (�oerema diseases was carried out by many researchers (�oeremadiseases was carried out by many researchers (�oerema (�oerema�oerema et al., al.,al.,., 
���4�� Treitz, ����, �orris, �.�.Treitz, ����, �orris, �.�., ����, �orris, �.�.�orris, �.�., �.�. �.�..�.�.. et al. al.al. ����). Their developing is unthinkable without). Their developing is unthinkable without. Their developing is unthinkable withoutTheir developing is unthinkable without developing is unthinkable withoutdeveloping is unthinkable without is unthinkable withoutis unthinkable without unthinkable withoutunthinkable without 
including of wild sunflower species. Their use as donors for resistance is one of the Their use as donors for resistance is one of theTheir use as donors for resistance is one of the use as donors for resistance is one of theuse as donors for resistance is one of the as donors for resistance is one of theas donors for resistance is one of the donors for resistance is one of thedonors for resistance is one of the for resistance is one of thefor resistance is one of the resistance is one of theresistance is one of the is one of theis one of the one of theone of the of theof the thethe 
most popular and favorable ways for developing new sunflower cultivars and hybrids. popular and favorable ways for developing new sunflower cultivars and hybrids.popular and favorable ways for developing new sunflower cultivars and hybrids. and favorable ways for developing new sunflower cultivars and hybrids.and favorable ways for developing new sunflower cultivars and hybrids. favorable ways for developing new sunflower cultivars and hybrids.favorable ways for developing new sunflower cultivars and hybrids. ways for developing new sunflower cultivars and hybrids.ways for developing new sunflower cultivars and hybrids. for developing new sunflower cultivars and hybrids.for developing new sunflower cultivars and hybrids. developing new sunflower cultivars and hybrids.developing new sunflower cultivars and hybrids. new sunflower cultivars and hybrids.new sunflower cultivars and hybrids. sunflower cultivars and hybrids.sunflower cultivars and hybrids. cultivars and hybrids.cultivars and hybrids. and hybrids.and hybrids. hybrids.hybrids.. 
�reeding on resistance solve the problems for many years ahead and spare nature at the on resistance solve the problems for many years ahead and spare nature at theon resistance solve the problems for many years ahead and spare nature at the resistance solve the problems for many years ahead and spare nature at theresistance solve the problems for many years ahead and spare nature at the solve the problems for many years ahead and spare nature at thesolve the problems for many years ahead and spare nature at the the problems for many years ahead and spare nature at thethe problems for many years ahead and spare nature at the problems for many years ahead and spare nature at theproblems for many years ahead and spare nature at the for many years ahead and spare nature at thefor many years ahead and spare nature at the many years ahead and spare nature at themany years ahead and spare nature at the years ahead and spare nature at theyears ahead and spare nature at the ahead and s�are nature at theahead and s�are nature at the and s�are nature at theand s�are nature at the s�are nature at thes�are nature at the nature at thenature at the at theat the thethe 
most, diminishing use of chemical agents to its minimum (Poehlman and Sleper, ����)., diminishing use of chemical agents to its minimum (Poehlman and Sleper, ����).diminishing use of chemical agents to its minimum (Poehlman and Sleper, ����).(Poehlman and Sleper, ����).Poehlman and Sleper, ����). and Sleper, ����).and Sleper, ����). Sleper, ����).Sleper, ����)., ����). 
The wild species Helianthus argophyllus T. & G. represented some specific adaptations 
that play an important role in the study of its genetic potential. The silver�leaf sunflowersunflower 
became increasingly attractive to breeders because of existence of many natural hybrids 
and the opportunities to introduce desirable genes into cultivated sunflower. These genes 
determined either resistance to diseases and stress factors, or cytoplasmic male sterility 
and fertility restoration. This wild annual species has been reported to show resistance to 
some diseases such as Phomopsis (Skoric, ����), Puccinia (Seiler et al., ������ Quresh 
et al., ����.), Sclerotinia (Christov, ���6�� Christov et al., ����), downy mildew (Christov,), downy mildew (Christov, 
������ Seiler, ������ Seiler et al., ����).

The aim of this study was to present the characteristics of hybrid combinations, which aim of this study was to present the characteristics of hybrid combinations, whichaim of this study was to present the characteristics of hybrid combinations, which of this study was to present the characteristics of hybrid combinations, whichof this study was to present the characteristics of hybrid combinations, which this study was to present the characteristics of hybrid combinations, whichthis study was to present the characteristics of hybrid combinations, which study was to present the characteristics of hybrid combinations, whichstudy was to present the characteristics of hybrid combinations, which was to present the characteristics of hybrid combinations, whichwas to present the characteristics of hybrid combinations, which to present the characteristics of hybrid combinations, whichto present the characteristics of hybrid combinations, which present the characteristics of hybrid combinations, whichpresent the characteristics of hybrid combinations, which the characteristics of hybrid combinations, whichthe characteristics of hybrid combinations, which characteristics of hybrid combinations, whichcharacteristics of hybrid combinations, which of hybrid combinations, whichof hybrid combinations, which hybrid combinations, whichhybrid combinations, which combinations, whichcombinations, which, whichwhich 
showed resistance to caused agents of grey spots ( resistance to caused agents of grey spots (resistance to caused agents of grey spots ( to caused agents of grey spots (to caused agents of grey spots ( caused agents of grey spots (caused agents of grey spots ( agents of grey spots (agents of grey spots ( of grey spots (of grey spots ( grey spots (grey spots ( (Phomopsis helianth helianthhelianth �unt.�Cvet. et�unt.�Cvet. et.�Cvet. etCvet. et. etet 
al��Diaporthe helianthi helianthihelianthi �unt.�Cvet. �t al.), brown�unt.�Cvet. �t al.), brown.�Cvet. �t al.), brownCvet. �t al.), brown. �t al.), brown�t al.), brown al.), brownal.), brown.), brown brown �Alternaria sp.�Alternaria sp.� sp.)sp.).) and black spots ( black spots (black spots ( spots (spots ( (Phoma 
macdonaldi� leptosphaeria lind�uistii lind�uistiilind�uistii) with a view to continue their using in the breedingwith a view to continue their using in the breeding a view to continue their using in the breedinga view to continue their using in the breeding 
process. 

MaterIal and MethodS and MethodSand MethodS MethodSMethodS

Investigations were carried out in Dobroudzha Agricultural Institute near General were carried out in Dobroudzha Agricultural Institute near Generalwere carried out in Dobroudzha Agricultural Institute near General carried out in Dobroudzha Agricultural Institute near Generalcarried out in Dobroudzha Agricultural Institute near General out in Dobroudzha Agricultural Institute near Generalout in Dobroudzha Agricultural Institute near General in Dobroudzha Agricultural Institute near Generalin Dobroudzha Agricultural Institute near General Dobroudzha Agricultural Institute near GeneralDobroudzha Agricultural Institute near General Agricultural Institute near GeneralAgricultural Institute near General Institute near GeneralInstitute near General near Generalnear General GeneralGeneral 
Toshevo in artificial infection plot during the period ���������. in artificial infection plot during the period ���������.in artificial infection plot during the period ���������. artificial infection plot during the period ���������.artificial infection plot during the period ���������. infection plot during the period ���������.infection plot during the period ���������. plot during the period ���������.plot during the period ���������. during the period ���������.during the period ���������. the period ���������.the period ���������. period ���������.period ���������. ���������..

pl�n� m��e�i�l: Seven different accessions fromfrom the wild sunflower species collection 
of Dobroudzha Agricultural Institute General Toshevo were studied �studied � GT�����6, GT���
���, GT������, GT������, GT������, GT������ and GT������ of wild H. argophyllus. H. 
argophyllus (2n = �4) is an annual diploid species (табл.�)

infe��ion plo� �nd ev�lu��ion of ���e��ion� �e���ion: plo� �nd ev�lu��ion of ���e��ion� �e���ion:plo� �nd ev�lu��ion of ���e��ion� �e���ion: �nd ev�lu��ion of ���e��ion� �e���ion:�nd ev�lu��ion of ���e��ion� �e���ion: ev�lu��ion of ���e��ion� �e���ion:ev�lu��ion of ���e��ion� �e���ion: of ���e��ion� �e���ion:of ���e��ion� �e���ion: ���e��ion� �e���ion:���e��ion� �e���ion: �e���ion:�e���ion:: Sunflower accessions wereSunflower accessions were 
sown in artificial infection plots. Annually, infected plant remainders (stems) distinguished Annually, infected plant remainders (stems) distinguishedAnnually, infected plant remainders (stems) distinguished, infected plant remainders (stems) distinguishedinfected plant remainders (stems) distinguished plant remainders (stems) distinguishedplant remainders (stems) distinguished remainders (stems) distinguishedremainders (stems) distinguished (stems) distinguishedstems) distinguished) distinguisheddistinguished 
with symptoms of the three pathogens have been supplemented in the experimental plots. symptoms of the three pathogens have been supplemented in the experimental plots.symptoms of the three pathogens have been supplemented in the experimental plots. of the three pathogens have been supplemented in the experimental plots.of the three pathogens have been supplemented in the experimental plots. the three pathogens have been supplemented in the experimental plots.the three pathogens have been supplemented in the experimental plots. three pathogens have been supplemented in the experimental plots.three pathogens have been supplemented in the experimental plots. pathogens have been supplemented in the experimental plots.pathogens have been supplemented in the experimental plots. have been supplemented in the experimental plots.have been supplemented in the experimental plots. been supplemented in the experimental plots.been supplemented in the experimental plots. supplemented in the experimental plots.supplemented in the experimental plots. in the experimental plots.in the experimental plots. the experimental plots.the experimental plots. experimental plots.experimental plots. plots.plots.. 
Stems were collected previous year and were left to pass the winter at the open air. After were collected previous year and were left to pass the winter at the open air. Afterwere collected previous year and were left to pass the winter at the open air. After collected previous year and were left to pass the winter at the open air. Aftercollected previous year and were left to pass the winter at the open air. After previous year and were left to pass the winter at the open air. Afterprevious year and were left to pass the winter at the open air. After year and were left to pass the winter at the open air. Afteryear and were left to pass the winter at the open air. Afterto pass the winter at the open air. After pass the winter at the open air. After AfterAfter 
sunflower germination, they were spread out in chess�board order between the rows. germination, they were spread out in chess�board order between the rows.germination, they were spread out in chess�board order between the rows. they were spread out in chess�board order between the rows.they were spread out in chess�board order between the rows. were spread out in chess�board order between the rows.were spread out in chess�board order between the rows. spread out in chess�board order between the rows.spread out in chess�board order between the rows. out in chess�board order between the rows.out in chess�board order between the rows. in chess�board order between the rows.in chess�board order between the rows. the rows.the rows. rows.rows. 

The type and degree of attacks were checked a week after complete flowering and in type and degree of attacks were checked a week after complete flowering and intype and degree of attacks were checked a week after complete flowering and in and degree of attacks were checked a week after complete flowering and inand degree of attacks were checked a week after complete flowering and in degree of attacks were checked a week after complete flowering and indegree of attacks were checked a week after complete flowering and in of attacks were checked a week after complete flowering and inof attacks were checked a week after complete flowering and in attacks were checked a week after complete flowering and inattacks were checked a week after complete flowering and in were checked a week after complete flowering and inwere checked a week after complete flowering and in checked a week after complete flowering and inchecked a week after complete flowering and in a week after complete flowering and ina week after complete flowering and in week after complete flowering and inweek after complete flowering and in after complete flowering and inafter complete flowering and in complete flowering and incomplete flowering and in flowering and inflowering and in and inand in inin 
phase of physiological maturity on the follow scales�� of physiological maturity on the follow scales��of physiological maturity on the follow scales�� 

Type of infection of the grey spots: of infection of the grey spots:of infection of the grey spots: infection of the grey spots:infection of the grey spots: of the grey spots:of the grey spots: the grey spots:the grey spots: grey spots:grey spots: spots:spots:: � – absence of symptoms�� � – necrotic spot withabsence of symptoms�� � – necrotic spot with of symptoms�� � – necrotic spot withof symptoms�� � – necrotic spot with symptoms�� � – necrotic spot withsymptoms�� � – necrotic spot with�� � – necrotic spot withnecrotic spot with spot withspot with withwith 
diameter not more than � cm.�� � � necrotic spot with diameter more than � cm.��� � several not more than � cm.�� � � necrotic spot with diameter more than � cm.��� � severalnot more than � cm.�� � � necrotic spot with diameter more than � cm.��� � several more than � cm.�� � � necrotic spot with diameter more than � cm.��� � severalmore than � cm.�� � � necrotic spot with diameter more than � cm.��� � several than � cm.�� � � necrotic spot with diameter more than � cm.��� � severalthan � cm.�� � � necrotic spot with diameter more than � cm.��� � several � cm.�� � � necrotic spot with diameter more than � cm.��� � severalcm.�� � � necrotic spot with diameter more than � cm.��� � several.�� � �  necrotic spot with diameter more than � cm.��� � severalnecrotic spot with diameter more than � cm.��� � several spot with diameter more than � cm.��� � severalspot with diameter more than � cm.��� � several with diameter more than � cm.��� � severalwith diameter more than � cm.��� � several diameter more than � cm.��� � severaldiameter more than � cm.��� � several more than � cm.��� � severalmore than � cm.��� � several than � cm.��� � severalthan � cm.��� � several � cm.��� � severalcm.��� � several.��� �  severalseveral 
necrotic fused spots on the stem�� 4 – broken stem at the place of infection.�� 4 – broken stem at the place of infection.broken stem at the place of infection..
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Type of infection of the brown spots: of infection of the brown spots:of infection of the brown spots: infection of the brown spots:infection of the brown spots: of the brown spots:of the brown spots: the brown spots:the brown spots: brown spots:brown spots: spots:spots:: � – absence of symptoms�� � – necrotic spotabsence of symptoms�� � – necrotic spot of symptoms�� � – necrotic spotof symptoms�� � – necrotic spot symptoms�� � – necrotic spotsymptoms�� � – necrotic spot�� � – necrotic spotnecrotic s�ot s�ots�ot 
localized near the leaf petiole�� � – several fused necrotic spots on the stem�� � – whole near the leaf petiole�� � – several fused necrotic spots on the stem�� � – wholenear the leaf petiole�� � – several fused necrotic spots on the stem�� � – whole the leaf petiole�� � – several fused necrotic spots on the stem�� � – wholethe leaf petiole�� � – several fused necrotic spots on the stem�� � – whole leaf petiole�� � – several fused necrotic spots on the stem�� � – wholeleaf petiole�� � – several fused necrotic spots on the stem�� � – whole petiole�� � – several fused necrotic spots on the stem�� � – wholepetiole�� � – several fused necrotic spots on the stem�� � – whole�� � – several fused necrotic spots on the stem�� � – wholeseveral fused necrotic spots on the stem�� � – whole fused necrotic spots on the stem�� � – wholefused necrotic spots on the stem�� � – whole necrotic spots on the stem�� � – wholenecrotic spots on the stem�� � – whole spots on the stem�� � – wholespots on the stem�� � – whole on the stem�� � – wholeon the stem�� � – whole the stem�� � – wholethe stem�� � – whole stem�� � – wholestem�� � – whole�� � – wholewhole 
stem covered with necrotic spots or broken..

type o�� in��ection o�� the �lac�� spots: o�� in��ection o�� the �lac�� spots:o�� in��ection o�� the �lac�� spots: in��ection o�� the �lac�� spots:in��ection o�� the �lac�� spots: o�� the �lac�� spots:o�� the �lac�� spots: the �lac�� spots:the �lac�� spots: �lac�� spots:�lac�� spots: spots:spots:: � – absence of symptoms�� � – necrotic spotabsence of symptoms�� � – necrotic spot of symptoms�� � – necrotic spotof symptoms�� � – necrotic spot symptoms�� � – necrotic spotsymptoms�� � – necrotic spot�� � – necrotic spotnecrotic s�ot s�ots�ot 
localized near the leaf petiole�� � – several fused necrotic spots on the stem�� � – whole near the leaf petiole�� � – several fused necrotic spots on the stem�� � – wholenear the leaf petiole�� � – several fused necrotic spots on the stem�� � – whole the leaf petiole�� � – several fused necrotic spots on the stem�� � – wholethe leaf petiole�� � – several fused necrotic spots on the stem�� � – whole leaf petiole�� � – several fused necrotic spots on the stem�� � – wholeleaf petiole�� � – several fused necrotic spots on the stem�� � – whole petiole�� � – several fused necrotic spots on the stem�� � – wholepetiole�� � – several fused necrotic spots on the stem�� � – whole�� � – several fused necrotic spots on the stem�� � – wholeseveral fused necrotic spots on the stem�� � – whole fused necrotic spots on the stem�� � – wholefused necrotic spots on the stem�� � – whole necrotic spots on the stem�� � – wholenecrotic spots on the stem�� � – whole spots on the stem�� � – wholespots on the stem�� � – whole on the stem�� � – wholeon the stem�� � – whole the stem�� � – wholethe stem�� � – whole stem�� � – wholestem�� � – whole�� � – wholewhole 
stem covered with necrotic spots or broken..

Degree of attacks of attacksof attacks attacksattacks – what part of the stem was covered with spots of the pathogenwhat part of the stem was covered with spots of the pathogen 
(���, ���, ���) and in parentheses – number of spots. and in parentheses – number of spots. – number of spots.number of spots..

b�eeding �h�����e��. �h�����e��.�h�����e��.. The follow breeding characters were reviewed�� vegetationThe follow breeding characters were reviewed�� vegetation follow breeding characters were reviewed�� vegetationfollow breeding characters were reviewed�� vegetation breeding characters were reviewed�� vegetationbreeding characters were reviewed�� vegetation characters were reviewed�� vegetationcharacters were reviewed�� vegetation were reviewed�� vegetationwere reviewed�� vegetation reviewed�� vegetationreviewed�� vegetation: vegetationvegetation 
period, days to flowering, ���� seeds weight, seed oil content on the method of �ushkovskii, days to flowering, ���� seeds weight, seed oil content on the method of �ushkovskiidays to flowering, ���� seeds weight, seed oil content on the method of �ushkovskii to flowering, ���� seeds weight, seed oil content on the method of �ushkovskiito flowering, ���� seeds weight, seed oil content on the method of �ushkovskii flowering, ���� seeds weight, seed oil content on the method of �ushkovskiiflowering, ���� seeds weight, seed oil content on the method of �ushkovskii, ���� seeds weight, seed oil content on the method of �ushkovskiiseeds weight, seed oil content on the method of �ushkovskii, seed oil content on the method of �ushkovskiiseed oil content on the method of �ushkovskii 
(Рушковский, ����).

reSultS and dIScuSSIon

�esults for productivity and seed oil content for the accessions of for productivity and seed oil content for the accessions offor productivity and seed oil content for the accessions of productivity and seed oil content for the accessions ofproductivity and seed oil content for the accessions of and seed oil content for the accessions ofand seed oil content for the accessions of seed oil content for the accessions ofseed oil content for the accessions of oil content for the accessions ofoil content for the accessions of content for the accessions ofcontent for the accessions of for the accessions offor the accessions of the accessions ofthe accessions of accessions ofaccessions of ofof H. argophyllus. argophyllusargophyllus werewere 
presented in table �. in table �.in table �. table �.table �. �.  Silvery white plants height varied from ���cm to ��� cm. Stems werecm to ��� cm. Stems were��� cm. Stems were 
erect, usually tomentose. �eaves were mostly alternate�� petioles �–�� cm�� blades ovate 
to lance�ovate, ��–�� × ��–�� cm, bases truncate to subcordate, abaxial faces were 
usually floccose, sericeous, or tomentose; peduncles �–� cm. Involucres hemispheric, 
��–�� mm diam. �ay florets were about ��–��. Disc florets were about ����� corollas 
were 6.�–�.� mm and anthers were dark. �eight of ���� seeds, oil content and the�eight of ���� seeds, oil content and the of ���� seeds, oil content and theof ���� seeds, oil content and the ���� seeds, oil content and theseeds, oil content and the, oil content and theoil content and the content and thecontent and the and theand the thethe 
duration of vegetation period till the flowering were established. Accession GT������ was of vegetation period till the flowering were established. Accession GT������ wasof vegetation period till the flowering were established. Accession GT������ was vegetation period till the flowering were established. Accession GT������ wasvegetation period till the flowering were established. Accession GT������ was period till the flowering were established. Accession GT������ wasperiod till the flowering were established. Accession GT������ was till the flowering were established. Accession GT������ wastill the flowering were established. Accession GT������ was the flowering were established. Accession GT������ wasthe flowering were established. Accession GT������ was flowering were established. Accession GT������ wasflowering were established. Accession GT������ was were established. Accession GT������ waswere established. Accession GT������ was established. Accession GT������ wasestablished. Accession GT������ was. Accession GT������ wasAccession GT������ was GT������ wasGT������ was������ was����� was���� waswas 
distinguished with the highest ���� seeds weight. For the rest accessions, this character with the highest ���� seeds weight. For the rest accessions, this characterwith the highest ���� seeds weight. For the rest accessions, this character the highest ���� seeds weight. For the rest accessions, this characterthe highest ���� seeds weight. For the rest accessions, this character the rest accessions, this characterthe rest accessions, this character rest accessions, this characterrest accessions, this character accessions, this characteraccessions, this character this characterthis character charactercharacter 
varied from �.4 to �.� g. The lowest value on this index was reviewed for accession GT��� �.4 to �.� g. The lowest value on this index was reviewed for accession GT���to �.� g. The lowest value on this index was reviewed for accession GT��� �.� g. The lowest value on this index was reviewed for accession GT���g. The lowest value on this index was reviewed for accession GT���. The lowest value on this index was reviewed for accession GT��� The lowest value on this index was reviewed for accession GT���value on this index was reviewed for accession GT��� on this index was reviewed for accession GT���������
��6. These results correlated closely to the next character – seed oil content. The highestseed oil content. The highest. The highest 
seed oil content was reviewed for accession GT������, and the lowest – for GT�����6. GT������, and the lowest – for GT�����6.GT������, and the lowest – for GT�����6.������, and the lowest – for GT�����6.�����, and the lowest – for GT�����6.����, and the lowest – for GT�����6.GT�����6.�����6.����6.���6. 
For the rest accessions, this character varied from ��.� to ��.6 �. A certain variation was the rest accessions, this character varied from ��.� to ��.6 �. A certain variation wasthe rest accessions, this character varied from ��.� to ��.6 �. A certain variation was rest accessions, this character varied from ��.� to ��.6 �. A certain variation wasrest accessions, this character varied from ��.� to ��.6 �. A certain variation was accessions, this character varied from ��.� to ��.6 �. A certain variation wasaccessions, this character varied from ��.� to ��.6 �. A certain variation was this character varied from ��.� to ��.6 �. A certain variation wasthis character varied from ��.� to ��.6 �. A certain variation was character varied from ��.� to ��.6 �. A certain variation wascharacter varied from ��.� to ��.6 �. A certain variation was varied from ��.� to ��.6 �. A certain variation wasvaried from ��.� to ��.6 �. A certain variation was ��.� to ��.6 �. A certain variation was��.� to ��.6 �. A certain variation wasto ��.6 �. A certain variation was ��.6 �. A certain variation wasA certain variation was 
established in the number of days to flowering for the studied accessions. The earliest 
among them was accession GT������. Twenty days after it the flowering of accession GT� GT������. Twenty days after it the flowering of accession GT�GT������. Twenty days after it the flowering of accession GT�������. Twenty days after it the flowering of accession GT������. Twenty days after it the flowering of accession GT�����. Twenty days after it the flowering of accession GT�. Twenty days after it the flowering of accession GT�Twenty days after it the flowering of accession GT��
����� began. For the rest accessions days to flowering varied from �� to ��.���� began. For the rest accessions days to flowering varied from �� to ��.began. For the rest accessions days to flowering varied from �� to ��. the rest accessions days to flowering varied from �� to ��.the rest accessions days to flowering varied from �� to ��. rest accessions days to flowering varied from �� to ��.rest accessions days to flowering varied from �� to ��. accessions days to flowering varied from �� to ��.accessions days to flowering varied from �� to ��. days to flowering varied from �� to ��.days to flowering varied from �� to ��.�� to ��.to ��. ��. 

t��le �. �.�. Seed oil content, ���� seed weight and days to flowering for and days to flowering forfor H. argophyllus 
accessions.

№ Accession ���� seed weight,  g Seed oil content, � Days to flowering
� GT�����6 �.� ��.� 92
2 GT������ �.6 ��.� 90
� GT������ �.4 ��.� ��
4 GT������ �.� ��.� 95
5 GT������ �.� ��.6 ��
6 GT������ �.� ��.� ��
� GT������ �.4 ��.� ��

The carefully selected wild sunflower accessions were successfully crossed with � 
cultivated lines�HC ��� A, AK �� A, AK 4� A, AK ��6 A, ��� A. �ecause of this, a certain 
number of fertile hybrid combinations were obtained (table.�). (table.�).table.�)..�).. 

In a tabular mode are presented the biometric characteristics of studied hybrid 
crosses � ���� seed weight, seed oil content and duration of the vegetation period. It was � ���� seed weight, seed oil content and duration of the vegetation period. It wasseed weight, seed oil content and duration of the vegetation period. It was, seed oil content and duration of the vegetation period. It wasseed oil content and duration of the vegetation period. It was. It wasIt was waswas 
established that the cross with the lowest seed oil content was HC ���A x GT�����6. For that the cross with the lowest seed oil content was HC ���A x GT�����6. Forthat the cross with the lowest seed oil content was HC ���A x GT�����6. For the cross with the lowest seed oil content was HC ���A x GT�����6. Forthe cross with the lowest seed oil content was HC ���A x GT�����6. For cross with the lowest seed oil content was HC ���A x GT�����6. Forcross with the lowest seed oil content was HC ���A x GT�����6. For with the lowest seed oil content was HC ���A x GT�����6. Forwith the lowest seed oil content was HC ���A x GT�����6. For the lowest seed oil content was HC ���A x GT�����6. Forthe lowest seed oil content was HC ���A x GT�����6. For lowest seed oil content was HC ���A x GT�����6. Forlowest seed oil content was HC ���A x GT�����6. For seed oil content was HC ���A x GT�����6. Forseed oil content was HC ���A x GT�����6. For oil content was HC ���A x GT�����6. Foroil content was HC ���A x GT�����6. For content was HC ���A x GT�����6. Forcontent was HC ���A x GT�����6. For was HC ���A x GT�����6. Forwas HC ���A x GT�����6. For HC ���A x GT�����6. ForHC ���A x GT�����6. For ���A x GT�����6. ForA x GT�����6. For x GT�����6. Forx GT�����6. For GT�����6. ForGT�����6. For�����6. For����6. For���6. ForFor 
the other crosses, the percentage of oil content varied in many low degrees � ��.� to 4�.4 other crosses, the percentage of oil content varied in many low degrees � ��.� to 4�.4other crosses, the percentage of oil content varied in many low degrees � ��.� to 4�.4 crosses, the percentage of oil content varied in many low degrees � ��.� to 4�.4crosses, the percentage of oil content varied in many low degrees � ��.� to 4�.4� ��.� to 4�.4to 4�.4 4�.4 
�. The lowest weight of ���� seeds was again the cross HC ���A x GT�����6, and theThe lowest weight of ���� seeds was again the cross HC ���A x GT�����6, and the lowest weight of ���� seeds was again the cross HC ���A x GT�����6, and thelowest weight of ���� seeds was again the cross HC ���A x GT�����6, and the weight of ���� seeds was again the cross HC ���A x GT�����6, and theweight of ���� seeds was again the cross HC ���A x GT�����6, and the of ���� seeds was again the cross HC ���A x GT�����6, and theof ���� seeds was again the cross HC ���A x GT�����6, and the ���� seeds was again the cross HC ���A x GT�����6, and theseeds was again the cross HC ���A x GT�����6, and the HC ���A x GT�����6, and theHC ���A x GT�����6, and the ���A x GT�����6, and theA x GT�����6, and the x GT�����6, and thex GT�����6, and the GT�����6, and theGT�����6, and the�����6, and the����6, and the���6, and theand the 
highest � ��� A x GT������. For the other crosses, the variation was from ��.� g to ��.���� A x GT������. For the other crosses, the variation was from ��.� g to ��.�A x GT������. For the other crosses, the variation was from ��.� g to ��.� x GT������. For the other crosses, the variation was from ��.� g to ��.�x GT������. For the other crosses, the variation was from ��.� g to ��.� GT������. For the other crosses, the variation was from ��.� g to ��.�GT������. For the other crosses, the variation was from ��.� g to ��.�������. For the other crosses, the variation was from ��.� g to ��.������. For the other crosses, the variation was from ��.� g to ��.�����. For the other crosses, the variation was from ��.� g to ��.�For the other crosses, the variation was from ��.� g to ��.� the other crosses, the variation was from ��.� g to ��.�the other crosses, the variation was from ��.� g to ��.� other crosses, the variation was from ��.� g to ��.�other crosses, the variation was from ��.� g to ��.� crosses, the variation was from ��.� g to ��.�crosses, the variation was from ��.� g to ��.� the variation was from ��.� g to ��.�the variation was from ��.� g to ��.� variation was from ��.� g to ��.�variation was from ��.� g to ��.� was from ��.� g to ��.�was from ��.� g to ��.� from ��.� g to ��.�from ��.� g to ��.� ��.� g to ��.�g to ��.� to ��.�to ��.� ��.� 
g. The duration of the vegetation period was included in this study as a factor for fungal. The duration of the vegetation period was included in this study as a factor for fungalThe duration of the vegetation period was included in this study as a factor for fungal 
diseases progress. �ur observations showed that the vegetation period for the hybrid. �ur observations showed that the vegetation period for the hybrid�ur observations showed that the vegetation period for the hybrid observations showed that the vegetation period for the hybridobservations showed that the vegetation period for the hybrid showed that the vegetation period for the hybridshowed that the vegetation period for the hybrid that the vegetation period for the hybridthat the vegetation period for the hybrid the vegetation period for the hybridthe vegetation period for the hybrid vegetation period for the hybridvegetation period for the hybrid period for the hybridperiod for the hybrid for the hybridfor the hybrid 
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Sou��e� of �e�i���n�e �o �he le�ve� p��hogen� ��u�ed g�ey (Phomopsis helianthi), 
��own (alternaria �p.) �nd �l��k (Phoma macdonaldii) �po�� on �unflowe�

crosses varied from ��� to �6� days. There are extant studies for the appearance and��� to �6� days. There are extant studies for the appearance andto �6� days. There are extant studies for the appearance and �6� days. There are extant studies for the appearance anddays. There are extant studies for the appearance and. There are extant studies for the appearance andThere are extant studies for the appearance and are extant studies for the appearance andare extant studies for the appearance and extant studies for the appearance andextant studies for the appearance and studies for the appearance andstudies for the appearance and for the appearance andfor the appearance and the a��earance andthe a��earance and a��earance anda��earance and andand 
incidence of the disease phomopsis (�ranceanu of the disease phomopsis (�ranceanuof the disease phomopsis (�ranceanu the disease phomopsis (�ranceanuthe disease phomopsis (�ranceanu disease phomopsis (�ranceanudisease phomopsis (�ranceanu phomopsis (�ranceanuphomopsis (�ranceanu (�ranceanu�ranceanu et al., al.,al.,., ������ .Sackston, ������ Skoric,Sackston, ������ Skoric,, ������ Skoric,Skoric,, 
����), where exist the conclusions that some of the hybrids possess so called �greenwhere exist the conclusions that some of the hybrids possess so called �green exist the conclusions that some of the hybrids possess so called �greenexist the conclusions that some of the hybrids possess so called �green the conclusions that some of the hybrids possess so called �greenthe conclusions that some of the hybrids possess so called �green conclusions that some of the hybrids possess so called �greenconclusions that some of the hybrids possess so called �green that some of the hybrids possess so called �greenthat some of the hybrids possess so called �green some of the hybrids possess so called �greensome of the hybrids possess so called �green of the hybrids possess so called �greenof the hybrids possess so called �green the hybrids possess so called �greenthe hybrids possess so called �green hybrids possess so called �greenhybrids possess so called �green possess so called �greenpossess so called �green�greengreen 
resistance�, which is connected to the vegetation period of the plants. It is interpreted�, which is connected to the vegetation period of the plants. It is interpretedwhich is connected to the vegetation period of the plants. It is interpreted 
with passing the cycle of growth of the pathogen with that of the plant, i.е. at the time of i.е. at the time ofi.е. at the time ofе. at the time of. at the time of at the time ofat the time of 
throwing out of pathogens spores, the plant is not at its susceptible phase for infection. 
For the grey and black spots on sunflower, the susceptible phase is 6�� pair of leaves.6�� pair of leaves.pair of leaves.. 
Probably in this case the hybrid crosses are not so late or so early for these growth cycles in this case the hybrid crosses are not so late or so early for these growth cyclesin this case the hybrid crosses are not so late or so early for these growth cycles this case the hybrid crosses are not so late or so early for these growth cyclesthis case the hybrid crosses are not so late or so early for these growth cycles case the hybrid crosses are not so late or so early for these growth cyclescase the hybrid crosses are not so late or so early for these growth cycles the hybrid crosses are not so late or so early for these growth cyclesthe hybrid crosses are not so late or so early for these growth cycles hybrid crosses are not so late or so early for these growth cycleshybrid crosses are not so late or so early for these growth cycles crosses are not so late or so early for these growth cyclescrosses are not so late or so early for these growth cycles are not so late or so early for these growth cyclesare not so late or so early for these growth cycles not so late or so early for these growth cyclesnot so late or so early for these growth cycles so late or so early for these growth cyclesso late or so early for these growth cycles late or so early for these growth cycleslate or so early for these growth cycles or so early for these growth cyclesor so early for these growth cycles so early for these growth cyclesso early for these growth cycles early for these growth cyclesearly for these growth cycles for these growth cyclesfor these growth cycles these growth cyclesthese growth cycles growth cyclesgrowth cycles cyclescycles 
to pass– this of the hybrid plant and that of the pathogen. pass– this of the hybrid plant and that of the pathogen.pass– this of the hybrid plant and that of the pathogen.– this of the hybrid plant and that of the pathogen.this of the hybrid plant and that of the pathogen.

t��le �. �.. Seed oil content, ���� seed weight and vegetation period of interspecific hybrids and vegetation period of interspecific hybridsinterspecific hybrids hybrids 
in F� generation.

№ Interspecific hybrid Number of infected 
hybrid forms

Seed oil 
content, �

���� seed 
weight, g

�egetation 
period, days

� HC ���A x GT�����6 � ��.� ��.4 ���
2 AK ��6A x GT������ 2 ��.� ��.� ���
� AK ��  A x GT������ 6 4�.� 6�.� ���
4 AK 4� A x GT������ � 4�.� ��.� �6�
5 AK ��6A x GT������ 5 4�.6 6�.� �6�
6 ��� A x GT������ � 4�.� 6�.� �6�
� HC ���A x GT������ � 4�.� 64.� �6�
� AK ��6A x GT������ � 4�.� ��.� �6�
9 HC ���A x GT������ 6 4�.� 6�.� �4�
�� AK ��6A x GT������ 2 4�.� ��.� �4�
�� ��� A x GT������ � 4�.4 ��.� ���

This gives us the reason to accept that in this case it does not concern to �green� gives us the reason to accept that in this case it does not concern to �green�gives us the reason to accept that in this case it does not concern to �green� us the reason to accept that in this case it does not concern to �green�us the reason to accept that in this case it does not concern to �green� the reason to accept that in this case it does not concern to �green�the reason to accept that in this case it does not concern to �green� reason to accept that in this case it does not concern to �green�reason to accept that in this case it does not concern to �green� to accept that in this case it does not concern to �green�to accept that in this case it does not concern to �green� accept that in this case it does not concern to �green�accept that in this case it does not concern to �green� that in this case it does not concern to �green�that in this case it does not concern to �green� in this case it does not concern to �green�in this case it does not concern to �green� this case it does not concern to �green�this case it does not concern to �green� case it does not concern to �green�case it does not concern to �green� it does not concern to �green�does not concern to �green� not concern to �green�not concern to �green� concern to �green�concern to �green� to �green�to �green� �green�green���� 
resistance, but to presence of genes determined such resistance., but to presence of genes determined such resistance. but to presence of genes determined such resistance.

The results of reaction of selected hybrid crosses during the years to the attacks results of reaction of selected hybrid crosses during the years to the attacksresults of reaction of selected hybrid crosses during the years to the attacks of reaction of selected hybrid crosses during the years to the attacksof reaction of selected hybrid crosses during the years to the attacks reaction of selected hybrid crosses during the years to the attacksreaction of selected hybrid crosses during the years to the attacks of selected hybrid crosses during the years to the attacksof selected hybrid crosses during the years to the attacks selected hybrid crosses during the years to the attacksselected hybrid crosses during the years to the attacks hybrid crosses during the years to the attackshybrid crosses during the years to the attacks crosses during the years to the attackscrosses during the years to the attacks during the years to the attacksduring the years to the attacks the years to the attacksthe years to the attacks years to the attacksyears to the attacks to the attacksto the attacks the attacksthe attacks attacksattacks 
of grey, brown and black spots on sunflower are presented on table �. F� generations grey, brown and black spots on sunflower are presented on table �. F� generationsgrey, brown and black spots on sunflower are presented on table �. F� generations, brown and black spots on sunflower are presented on table �. F� generationsbrown and black spots on sunflower are presented on table �. F� generations and black spots on sunflower are presented on table �. F� generationsand black spots on sunflower are presented on table �. F� generations black spots on sunflower are presented on table �. F� generationsblack spots on sunflower are presented on table �. F� generations spots on sunflower are presented on table �. F� generationsspots on sunflower are presented on table �. F� generations on sunflower are presented on table �. F� generationson sunflower are presented on table �. F� generations sunflower are presented on table �. F� generationssunflower are presented on table �. F� generations presented on table �. F� generationspresented on table �. F� generations on table �. F� generationson table �. F� generations table �. F� generationstable �. F� generations �. F� generations. F� generations F2 generationsF2 generations2 generationsgenerations 
were tested for resistance to phomopsis, alternaria and phoma. Transfer of �f�genes was tested for resistance to phomopsis, alternaria and phoma. Transfer of �f�genes wastested for resistance to phomopsis, alternaria and phoma. Transfer of �f�genes was for resistance to phomopsis, alternaria and phoma. Transfer of �f�genes wasfor resistance to phomopsis, alternaria and phoma. Transfer of �f�genes was resistance to phomopsis, alternaria and phoma. Transfer of �f�genes wasresistance to phomopsis, alternaria and phoma. Transfer of �f�genes was to phomopsis, alternaria and phoma. Transfer of �f�genes wasto phomopsis, alternaria and phoma. Transfer of �f�genes was phomopsis, alternaria and phoma. Transfer of �f�genes wasphomopsis, alternaria and phoma. Transfer of �f�genes was, alternaria and phoma. Transfer of �f�genes wasalternaria and phoma. Transfer of �f�genes was and phoma. Transfer of �f�genes wasand phoma. Transfer of �f�genes was phoma. Transfer of �f�genes wasphoma. Transfer of �f�genes was. Transfer of �f�genes wasTransfer of �f�genes was 
proved and the obtained resistant hybrid plants will be included in the future breeding 
programs for developing resistant � lines.

The obtained results showed that some of the hybrid crosses possessed genes for 
resistance to the studied three pathogens. Six of them – AK 4� A x GT������, AK ��6A x– AK 4� A x GT������, AK ��6A xA x GT������, AK ��6A x x GT������, AK ��6A xx GT������, AK ��6A x GT������, AK ��6A xGT������, AK ��6A x������, AK ��6A x�����, AK ��6A x����, AK ��6A xAK ��6A x ��6A xA �� ���� 
GT������, ��� A x GT������, HC ���A x GT������, AK ��6A x GT������ and HC ���A������, ��� A x GT������, HC ���A x GT������, AK ��6A x GT������ and HC ���A�����, ��� A x GT������, HC ���A x GT������, AK ��6A x GT������ and HC ���A����, ��� A x GT������, HC ���A x GT������, AK ��6A x GT������ and HC ���AA x GT������, HC ���A x GT������, AK ��6A x GT������ and HC ���A x GT������, HC ���A x GT������, AK ��6A x GT������ and HC ���Ax GT������, HC ���A x GT������, AK ��6A x GT������ and HC ���A GT������, HC ���A x GT������, AK ��6A x GT������ and HC ���AGT������, HC ���A x GT������, AK ��6A x GT������ and HC ���A������, HC ���A x GT������, AK ��6A x GT������ and HC ���A�����, HC ���A x GT������, AK ��6A x GT������ and HC ���A����, HC ���A x GT������, AK ��6A x GT������ and HC ���AHC ���A x GT������, AK ��6A x GT������ and HC ���A ���A x GT������, AK ��6A x GT������ and HC ���AA x GT������, AK ��6A x GT������ and HC ���A x GT������, AK ��6A x GT������ and HC ���Ax GT������, AK ��6A x GT������ and HC ���A GT������, AK ��6A x GT������ and HC ���AGT������, AK ��6A x GT������ and HC ���A������, AK ��6A x GT������ and HC ���A�����, AK ��6A x GT������ and HC ���A����, AK ��6A x GT������ and HC ���AAK ��6A x GT������ and HC ���A ��6A x GT������ and HC ���AA x GT������ and HC ���A x GT������ and HC ���Ax GT������ and HC ���A GT������ and HC ���AGT������ and HC ���A������ and HC ���A����� and HC ���A���� and HC ���Aand HC ���A HC ���AHC ���A ���AA 
x GT������ were immune to the attacks of phomopsis, alternaria and phoma. This fact GT������ were immune to the attacks of phomopsis, alternaria and phoma. This factGT������ were immune to the attacks of phomopsis, alternaria and phoma. This fact������ were immune to the attacks of phomopsis, alternaria and phoma. This fact����� were immune to the attacks of phomopsis, alternaria and phoma. This fact���� were immune to the attacks of phomopsis, alternaria and phoma. This factwere immune to the attacks of phomopsis, alternaria and phoma. This fact 
made them especially interested for the breeding process. The rest thirty�three crosses 
were immune or resistant to one, two or three pathogens. They could be used successfully 
as donors for resistance to the studied three fungal diseases.

It’s obvious from the presented results that including of wild sunflower species H.. 
argophyllus  in interspecific hybridization with cultivated sunflower is of great importance 
for transfer of genes for resistance to the fungal diseases grey spots ( (Phomopsis helianth helianthhelianth 
�unt.�Cvet. et al�.�Cvet. et al�Cvet. et al�. et al�et al� al�al��Diaporthe helianthi helianthihelianthi �unt.�Cvet. �t al.), brown�unt.�Cvet. �t al.), brown.�Cvet. �t al.), brownCvet. �t al.), brown. �t al.), brown�t al.), brown al.), brownal.), brown.), brownbrown �Alternaria sp.�Alternaria sp.� sp.)sp.).) and black 
spots ( (Phoma macdonaldi macdonaldimacdonaldi�leptosphaeria lind�uistii lind�uistiilind�uistii). The investigations indicate that thisThe investigations indicate that this 
wild species could be used as donor for resistance and this will lead to increasing the seed 
yield and its �uality. �ur results are confirmed by the investigations of �orris et al alal. (����), (����),����), 
�ipps and Herr (���6) . and Herr (���6) .and Herr (���6) . Herr (���6) .Herr (���6) . (���6) .

The obtained results showed that in the DAI collection of wild species, there are H.. 
argophyllus accessions, which could be successfully included in the breeding programs 
for developing new sunflower hybrids with durable resistance. The studied hybrid forms. The studied hybrid formsThe studied hybrid forms 
are characterized with comparatively high seed oil content and high ���� seeds weight, 
which allows together with the resistance to the studied pathogens to be selected lines 
with valuable  and economically important characters. and economically important characters.and economically important characters..
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t��le �.�.. �esponse of investigated hybrid combinations to the pathogens Phoma 
macdonaldi, Alternaria sp., Alternaria sp. Alternaria sp. sp.sp.. and Phomopsis helianthi helianthihelianthi during the period of testing.the period of testing.
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� hc �09a x gt-e-006 0 0 I � ���(�) � 0 0 I
2 HC ���A x GT�����6 � ���(�) � � ���(�) � � ���(���) �
� HC ���A x GT�����6 0 0 I � ���(�) � � ���(���) �
4 ak ��6a x gt-e-007 2 ���  (�) �� � ���(�) � � ���(�) �
5 AK ��6A x GT������ 2 ���  (�) �� � ���(�) � � ���(�) �
6 ak �9  a x gt-e-008 � ���(�) � � ���(�) � � ���(�) �
� AK ��  A x GT������ 0 0 I � ���(�) � � ���(���) �
� AK ��  A x GT������ 0 0 I � ���(�) � � ���(���) �
9 AK ��  A x GT������ 0 0 I 0 0 I � ���(���) �

�� AK ��  A x GT������ 0 0 I � ���(�) � � ���(�) �
�� AK ��  A x GT������ 0 0 I � ���(�) � � ���(�) �
�� ak 4� a x gt-e-09� � ���(�) � � ���(�) � 2 ���  (�) ��
�� AK 4� A x GT������ � ���(���) �S � ���(�) � 0 0 I
�4 AK 4� A x GT������ 0 0 I 0 0 I 0 0 I
�� AK 4� A x GT������ � ���(�) � 0 0 I 0 0 I
�6 AK 4� A x GT������ � ���(�) � 0 0 I 0 0 I
�� AK 4� A x GT������ � ���(�) � 0 0 I 0 0 I
�� AK 4� A x GT������ 2 ���  �) �� 2 ���(���) �� 2 ���(���) ��
�� AK 4� A x GT������ 2 ��� (�) �� � ���(�) � 2 ��� (�) ��
20 ak ��6a x gt-e-��0 � ���(�) � 2 ���(���) �� 2 ���  (�) ��
�� AK ��6A x GT������ � ���(���) �S 2 ���(��4) �� 2 ���(���) ��
22 AK ��6A x GT������ 2 ���  (�) �� 2 ���(���) �� 2 ���(���) ��
�� AK ��6A x GT������ 4 ��� (4) S 2 ���(���) �� 2 ���(���) ��
24 AK ��6A x GT������ 0 0 I 0 0 I 0 0 I
25 �8� a x gt-e-��0 0 0 I 0 0 I � ���(�) �
26 ��� A x GT������ 0 0 I 0 0 I 0 0 I
�� ��� A x GT������ � ���(�) � 0 0 I 0 0 I
�� hc �09a x gt-e-��� 2 ���(�)�I �� 0 0 I 0 0 I
29 HC ���A x GT������ 0 0 I 0 0 I 0 0 I
�� HC ���A x GT������ � ���(�) � 0 0 I 0 0 I
�� ak ��6a x gt-e-��� 0 0 I 0 0 I � ���(�) �
�� AK ��6A x GT������ 0 0 I 0 0 I 0 0 I
�� AK ��6A x GT������ � ���(�) � 0 0 I 0 0 I
�4 hc �09a x gt-e-��� 0 0 I 0 0 I � ���(�) �
�� HC ���A x GT������ 0 0 I 0 0 I � ���(���) �
�6 HC ���A x GT������ � ���(�) � 0 0 I � ���(�) �
�� HC ���A x GT������ � ���(�) � � ���(�) � � ���(�) �
�� HC ���A x GT������ � ���(�) � � ���(�) � � ���(�) �
�� HC ���A x GT������ 0 0 I 0 0 I 0 0 I
40 ak ��6a x gt-e-��� � ���(�) � � ���(�) � 0 0 I
4� AK ��6A x GT������ � ���(�) � � ���(�) � � ���(�) �
42 �8� a x gt-e-��� � ���(�) � 2 ���(���) �� 2 ���  (�) ��
4� ��� A x GT������ 2 ���  (�) �� 2 ���  (�) �� 2 ���  (�) ��
44 ��� A x GT������ � ���(�) � 2 ���  (�) �� 2 ���(���) ��

*I –immune�� �� resistant�� �� –moderately resistant�� �S –moderately susceptibleI –immune�� �� resistant�� �� –moderately resistant�� �S –moderately susceptible�� �� resistant�� �� –moderately resistant�� �S –moderately susceptible�� resistant�� �� –moderately resistant�� �S –moderately susceptible� resistant�� �� –moderately resistant�� �S –moderately susceptibleresistant�� �� –moderately resistant�� �S –moderately susceptible �� –moderately resistant�� �S –moderately susceptible�� –moderately resistant�� �S –moderately susceptible

concluSIonS

As sources for resistance to grey, brown and black spots on sunflower, �� accessions 
– hybrid combinations were selected with immune to high level of resistance. These hybrid 
crosses are characterized with high combining ability, high seed oil content and ���� 
seeds weight. 

The selected accessions could be successfully included in the breeding program of 
DAI for developing lines and hybrids with valuable economically important characters and 
resistance to the important for the country leaves diseases. 
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Sou��e� of �e�i���n�e �o �he le�ve� p��hogen� ��u�ed g�ey (Phomopsis helianthi), 
��own (alternaria �p.) �nd �l��k (Phoma macdonaldii) �po�� on �unflowe�
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