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ACTIVE COLLECTION OF SUNFLOWER WILD HELIANTHUS SPECIES

FROM NARDI FUNDULEA AND THEIR USE FOR THE INTROGRESSION

OF RESISTANCE GENES TO THE RACES OF BROOMRAPE PRESENT IN
ROMANIA IN CULTIVATED SUNFLOWER
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Abstract

Annual wild and perennial sunflower species are used in sunflower breeding programs for resistance to various biotic
and abiotic factors. For increase the variability inside sunflower must use this species who represent a valuable gene
pool. The parasite broomrape (Orobanche cumana Wallr) is a danger to the sunflower culture in Romania, especially in
the southeastern part of the country where the most virulent races are present. The identification of new sources of
resistance to the attack of this parasite is a priority in the sunflower breeding program from NARDI Fundulea. We have
in our collection at NARDI Fundulea, mine perennial wild species and six annual wild species of sunflower and we
cross gene from this species in elite line for improving resistance at parasite broomrape and other diseases of sunflower.
By crossing the wild sunflower species with different cultivated sunflower genotypes, we obtained interspecific hybrids
that are tolerant to more than race G and H of broomrape from area Braila in year 2017. These interspecific hybrids are
sources of resistance to the races of broomrape present in Romania and can be used in breeding programs to obtain
commercial hybrids of sunflower.
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In  romanian  agriculture,  sunflower 2014; Seiler G. et al, 2017).

(Helianthus annuus L.) is principal oilseed crop The most virulent regions from Romania
and for that we must obtain sunflower hybrids with infested with broomrape is Braila, Tulcea, and
high oil content (more than 52%), resistant to Constanta with races more than G. (Pacureanu
principal diseases: downy mildew (Plasmopara Joita M., 2014; Risnoveanu L. et al, 2016; Anton
halstedii), sunflower stalk and head rot (Scleotinia F.G. et al, 2016).

sclerotiorum), sunflower rust (Puccinia helianthi For the broomrape parasite (Orobanche
Schwein), Phomopsis brown stem canker cumana Wallr), resistance genes have been
(Diaporthe helianthi/Phomopsis helianthi Munt), identified in wild sunflower species. Wild annual
Verticillium wilt (Verticilium dahliae Kleb.), species poses resistance at broomrape at race E:
Phoma black stem (Phoma macdonaldii Boerma), Helianthus annuus and Helianthus debilis ssp.
Alternaria leaf spot (Alternaria helianthi Hansf.), Debilis; at race E-F: Helianthus deserticola and
Rhizopus head rot (Rhizopus spp.), Powdery Helianthus exilis; at races E-H: Helianthus
mildew (Erysiphe cichoracearum DC. Ex Meret), argophyllus and Helianthus petiolaris. (Christov
Charcoal rot (Macrophomina phaseolina Tassi M. et al, 2009; Antonova T.S. et al, 2011; Terzic
Goid) who limitate seed vyield. For sunflower S. etal, 2010, 2016; Seiler G., 2018).

breeding, wild species of genus Helianthus (12 Inbread line derived from Helianthus
annual and 39 perennial) represent a very deserticola and Helianthus anomalus was resistant
important resources for resistance to many to race E to broomrape (Hladni N. et. al, 2009,
pathogens and parasite broomrape Orobanche 2010; Fernandez-Martinez J., 2000). Gene Ofrgep
cumana Wallr. (Christov M., 2013; Jan C. et al, was identified in Spain in inbred line derived from
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H. debilis subsp. Tardiflorus who have resistance
at race G of broomrape (Velasco L. et al, 2012).
Gene Orya Was identying in annual wild specie
Helianthus praecox who give resistance at race G
(Sayago A. et al, 2018).

From interspecific hybridization between
perennial species with sunflower cultivated was

obtained
Helianthus

inbread

line
maximiliani,

resitance at race E-F:
Helianthus

nuttallii,

Helianthus pauciflorus and Helianthus resinosus;

at race F:
grosseserratus;

Helianthus
at  race

hirsutus,

Helianthus

F-G: Helianthus

divaricatus, Helianthus eggertii, Helinthus smithii
and Helianthus tuberosus (Jan C. et al, 2000;
Christov M., 2013; Anton F.G. et al, 2017).

In our active collection we have 9 wild
perennial species with 31 accesions and 6 wild
annual species with 24 accesions (table 1).

Table 1

Active collection with annual and perennial wild species of genus Helianthus from NARDI Fundulea

P1M Perennial n'::')'(?r:m:; Blggr‘?l'r\iﬁoz%l‘l 250 cm 3cm End of September
P2 | e | Helitus | BdowEA | aoon | am | e
P3M Perennial n':g')'(ﬁgﬂ?;; Blélsgrr:_\’r\i/lale?O?M 210 cm 1.5cm Middle of June
PN porea | Mot | BIm | aoan | o | Cegned
P5M Perennial n':zl)l(?mnlt:::; Blggrir\i/ﬁlzfgll 185 cm 25cm Beginning of August
P6H Perennial Hﬁ#gﬂﬂ]:s Blélsgre_\’r\i/la}1260414 250 cm 1.7 cm Middle of July
P7D Perennial dzigzgttgllﬁs Blggl_?lr\i/ﬁlz%m 190 cm 1.7 cm Middle of July
P8 st Perennial Stfllj%n:;:j: Blggrir\i/ﬁlzf;‘l 250 cm 2cm Beginning of August

P 9 Mo | Perennial Herlri]z;rrltit;us Bél_lg_]_?\;i%égi4 165 cm 25cm Beginning of July

P 10 St | Perennial gﬁﬂﬁgg:ﬁ Blggl]_zillr\i/la}()Zsogm 225cm 2cm End of July

P 11T | Perennial ':ueggrgggss Blggﬁ&"flzfelél 240 cm lcm End of August

P 12 Di | Perennial :Isgizglﬂz Blél;g_]rr:_l'r\i/la}1220914 160 cm 1.5cm Beginning of July

P13 T | Perennial ':uegi;rgggss RO?S?.:_iZSOle 270 cm 1.7 cm End of July

P 14 M | Perennial rﬂgt?mnltlt::rfl Rorggg\i/la_lzfle 180 cm lcm End of June

P 15 G | Perennial ';%E:ttehﬁss Blél;g_]re_l'r\i/la}125?314 265 cm 2cm Beginning of August
167 | Perenia | oot | Rmaa I | o | oom | e
P 17T | Perennial ':uetl)grggﬁss RO?SE‘.:_iZ?Om 215cm 2cm End of July

P 18 T | Perennial I:uetl)i:rr;t:lljjss Ror:gtl_:_e_l128016 290 cm 2cm End of July

P 19T | Perennial ?uetl,frrggjss Ro?g?.:.i‘éom 270 cm 2cm End of July
P20T | Perennial ':uetl)grggﬁss RO?SE‘.:_?ZZOOE 275 cm 2cm End of July
P21 T | Perennial I:uetl)i:rr;t:lljjss Ror:gtl_:_e_lzzlom 275 cm 2cm End of July

P 22T | Perennial ':uetl)gggjss RO?S?.:_E_IZZZOIG 260 cm 2cm End of July

P 23T | Perennial I;!ueggrrcl)t:ﬁss RO?S?.:_?Zzsom 260 cm 2cm End of July

P 24 G | Perennial gieg:i:r?ttehljjss nggazg(l)? 175 cm 1.5cm Middle of August
2305 Perennial greolisaer;iﬁz SgFr{tgaZZOO;ZG 190 cm 0.7 cm Beginning of August
Féff Perennial :g;ae?gﬂ: SGeFr{tga220(23196 195 cm 1.5cm End of July

P 27T | Perennial Helianthus Serbia 2016 120 cm 3cm End of July
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tuberosus TUB 15
P 28T | Perennial ':uegfrrggﬁss S_?Lrjtgalé%iﬁ 140 cm lcm End of July
P30 M | Perennial rﬂ:')'(?mnm;; S&rﬂ? ggie 120 cm lcm Middle of June
P31 M | Perennial n'::')'(?mnm;; S,\j'rol\);(a22109156 65 cm 0.5cm End of June
P 32 M | Perennial n':zl)l(?mnm;:l Sl\c/la'ragi(a22202176 140 cm 0.7cm Middle of June
f’i\le?d PAer:g::ilz/;\I Species Origin Height Head diameter
A1l Ne Annual T}Zg?gé?ﬁss Bulg%rila72014 115cm 25cm
A 2De Annual Heo:ié’;gl”tit;us BUIQ%EZOM 140 cm 2cm
A3De | Annual | Hejaninus Bulgaria 2014 150 cm 2.5cm
A 4 De Annual Hedlié':ghtil;us Bulgirise;2014 120 cm 2cm
A5 Pe Annual ';ﬂiﬁ)?g:iuss Bulg%riz%ZOM 80 cm 2cm
A6Pe | Annual ';‘2{%?;':;5 Bulgarla 2014 130 cm 1.5 cm
A7 Pe Annual %eeliﬁ;::ilf Bulg%riza32014 125 cm 2cm
A8Pe | Annual Hpee'gl‘g;l‘f Bulgaria 2014 130 cm 2.5cm
A9 Pr Annual Hsrlf;éggs Bulgalréila52014 125 cm 2cm
A10 Pr Annual Hsrlfgéggs BUIQ?L%ZOM 120 cm 2cm
ALLPr | Annual Hsr'g’g‘ctg)‘js B”'gal”S%ZOl“ 135 cm 2 cm
A12Pr | Annual Hsr'f;ctggs B“'galrisalzm“ 120 cm 2.5cm
A et | petlaie | Romne 2ol | oo
Al4An | Annual | Tlelanthus Serbia 2016 160 cm 3cm
A16 An Annual HZ:L?]EI::S ie’\rlt’)\:aOZ:;) 4106 195 cm 4cm
A20 An Annual HZE}?}TS:S ie’\rlt’)\:afzoolf 75cm 1.5cm
R e | gt T semazole | oo
A23Arg Annual ;Sgiﬂg}ﬁj SS ieth()Biafé);f 200 cm 3.3cm
2| | et T seba 205 s

MATERIAL AND METHOD

We collected broomrape seeds from Braila

RESULTS AND DISCUSSIONS

Wild species have a low germination and

area in year 2017 and we tested in year 2018, in
artificial condition, in greenhouse in Fundulea,
resistance at bromrape of annual species of genus
Helianthus and of sunflower interspecific
populations. We used 10 buckets of 10 | on every
species\genotype tested with 10 seed of sunflower
per bucket. We put mixed fertile soil and sand, and
2 g of broomrape seed/bucket. After 35 days and
47 from sowing we make observation about
infestation with broomrape on root of sunflower.
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because of that is very difficult to obtain many
mature plant. We tested only annual species for
resistance to broomrape with the best germination.

Eight accession of three annual species don’t
have broomrape attached on roots and other eleven
accessions of five annual species are susceptible to
races of broomrape present in area Braila 2017
(table 2).
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Table 2
Resistance of annual Helianthus species at broomrape infestation in year 2018, in greenhouse

Number of
Number of broomrape/sunfloyver plant broomrape/sunflower plant
. . . after 35 days from sowing )
Annual Helianthus wilde species - . after 47 days from sowing
(population of broomrape from Braila i
2017 area) (populatlon of broomrape from
Braila 2017 area)
AlNe Helianthus neglectus 0 broomrape/14 plants 12 broomrape/12 plants
A2De Helianthus debilis 0 broomrape/18 plants 13 broomrape/13 plants
A3De Helianthus debilis 0 broomrape/7 plants 10 broomrape/10 plants
A4De Helianthus debilis 0 broomrape/4 plants 0 broomrape/7 plants
A5Pe Helianthus petiolaris 0 broomrape/10 plants 0 broomrape/10 plants
A6Pe Helianthus petiolaris 0 broomrape/12 plants 0 broomrape/8 plants
A7Pe Helianthus petiolaris 0 broomrape/30 plants 0 broomrape/7 plants
A8Pe Helianthus petiolaris 0 broomrape/16 plants 0 broomrape/6plants
A9Pr Helianthus praecox 0 broomrape/11 plants 0 broomrape/5 plants
A10PF Helianthus praecox 0 broomrape/12 plants 0 broomrape/7 plants
Al11Pr Helianthus praecox 0 broomrape/12 plants 0 broomrape/3 plants
A12Pr Helianthus praecox 0 broomrape/7 plants 9 broomrape/9 plants
A13Arg | Helianthus argophyllus 5 broomrape/3 plants 25 broomrape/5 plants
Al4 An Helianthus annuus 0 broomrape/5 plants 6 broomrape/6 plants
A16 An Helianthus annuus 5 broomrape/5 plants 90 broomrape/3 plants
A20 An Helianthus annuus 2 broomrape/2 plants 14 broomrape/2 plants
A21 Arg | Helianthus argophyllus 13 broomrape/4 plants 16 broomrape/4 plants
A23 Arg | Helianthus argophyllus 46 broomrape/13 plants 12 broomrape/4 plants
A24 Arg | Helianthus argophyllus 55 broomrape/11 plants 15 broomrape/5 plants

In table 3 we present some agronomic
characteristics about 20 interspecific hybrids which
we tested for resistance to broomrape.

Head diameter of this 20 interspecific
hybrids is between 10 cm and 28 cm, height is

between 80 cm and 175 cm, seed yield per plant is
between 6.19g and 51.26g, days from sowing to
maturity is between 110 and 150.

Table 3
Some agronomic characteristic of interspecific hybrids tested

No Interspecific Head Height Seed Branching\ Days to

Population diameter yield/plant Non branching maturity
1 16471B x A1Ne 10 cm 80 cm 29.00g Branching 110
2 602B x A1Ne 12cm 110 cm 8.71g Branching 120
3 3249B x A1Ne 18 cm 130 cm 11.53g Non branching 140
4 1010B x A2De 20 cm 172 cm 36.52g Non branching 150
5 1029B x A2De 22.cm 123 cm 6.83¢g Non branching 150
6 0925C x A2 De 21cm 119cm 18.82g Non branching 140
7 24 B x A3 De 28 cm 135cm 6.199g Non branching 150
8 885 BxA3De 13 cm. 132 cm 11.03g Branching 125

anthocyanin coloration

9 7869B x A8Pe 23 cm 125 cm 28.069g Non branching 140
10 602B x A9Pr 11cm 100 cm 20.54g Branching 120
11 19669B x A10Pr 13cm 120 cm 7.81g Branching 100
12 16438B xA13Arg 19 cm 94 cm 24.90¢g Non branching 150
13 1068C x P14M 11cm 130 cm 12.699g Branching 120
14 16438B x P11T 21cm 95 cm 10.07g Non branching 150
15 16471B x P15G 16 cm 85 cm 33.60g Branching 120
16 1633B x P12D 18 cm 96 cm 26.269 Non branching 150
17 3240B x P3M 17 cm 125 cm 25.31g Non branching 150
18 1064C x P9Mo 24 cm 116 cm 10.18g One lateral branching 140
19 1001B x P6H 23cm 146 cm 11.34g One lateral branching 140
20 1050B x P8St 24 cm 175 cm 51.269g Non branching 140

We tested 20 interspecific hybrids in broomrape and intensity of broomrape attack (table
artificial condition and after 47 days after sowing 4).
we make notation about attack degree of
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Table 4

Resistance of interspecific hybrids at broomrape infestation from Braila 2017 area, in greenhouse, in year 2018

Interspecific Atack degree of Intensity of broomrape
No./2018 - atack
Population broomrape (%)
1 16471B x A1Ne 49% 16.1
2 602B x A1Ne 32% 16.2
3 3249B x A1Ne 35% 13.1
4 1010B x A2De 53% 15.8
5 1029B x A2De 48% 5.1
6 0925C x A2 De 44% 13.6
7 24 B X A3 De 45% 15.5
8 885 BxA3De 46% 15.5
9 7869B x A8Pe 35% 4.8
10 602B x A9Pr 37% 3.2
11 19669B x A10Pr 38% 5.1
12 16438B xA13Arg 30% 24.1
13 1068C x P14M 16% 6.4
14 16438B x P11T 52% 8
15 16471B x P15G 45% 11.6
16 1633B x P12D 52 % 11.2
17 3240B x P3M 47% 7.4
18 1064C x P9Mo 41% 11
19 1001B x P6H 47% 7.8
20 1050B x P8St 51% 6.6
CONCLUSIONS Christov M., 2013. Contribution of interspecific and

It is very important to tested in every year
new genotype of sunflower and many wild species
of genus Helianthus to identified resistant/tolerant
sources for broomrape. Some accessions of
Helianthus debilis, Helianthus petiolaris and
Helianthus praecox have total resistance at races of
broomrape present in Braila 2017 area and
interspecific hybrids with this species have a good
tolerance. Interspecific hybrid 1068C x P14 M
result from crossing with Helianthus maximilani
have a better tolerance then other interspecific
hybrids.
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