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Current situation of sunflower broomrape around the world 
 

Yalcin Kaya
 

Trakya University Havsa Vocational School, 22500 Havsa, Edirne, Turkey 

yalcinkaya22@gmail.com 

 

 

ABSTRACT 

Orobanche which is a angiosperm parasite one of the most restraining factor in especially Eastern 

European sunflower-producing countries which has more than half of world sunflower production. There 

is big challenge between sunflower breeders and broomrape; whenever breeders develop resistant 

cultivars against this pathogen, broomrape responds by evolving another virulent race overcoming the 

resistance every 20 years. In the last over 50 years, several research groups have made relevant 

contributions on sunflower breeding for resistance and dominant genes for resistance to races A, B, C, D, 

E, and F have been found and incorporated into cultivated sunflower genotypes mostly utilizing classical 

breeding. The recent studies also indicated that new broomrape populations have been determined also in 

some countries called G and H races. However, there is still the existing doubt in the description of races 

and identification of resistance genes in different countries especially recent races so it needs for 

international cooperation using common differentials and molecular tools. Therefore, sunflower breeders 

and geneticists have focused on to solve that uncertainty recently and they have achieved significant 

results in the use of molecular markers for identifying broomrape races. Consequently, in addition to 

classical breeding methods, marker-assisted selection and some molecular screening tools should be used 

even more in the future research to obtain broomrape resistance. As well as developing broomrape 

resistance genes, some research should be performed on also altering the plant anatomy of plant organs, 

biochemical parameters (mechanical barriers, induced germination, hormones, etc.) aspects of the parasite 

side such as breeding system and genetics of virulence to understand the dynamics of broomrape 

populations and race evolution. On the other hand, Clearfield system is also an alternative and efficient 

control method with using of imidazolinone (IMI) herbicide plus resistant hybrids. The combining both 

herbicide with genetic resistance could supply more horizontal and durable resistance and successful 

advances for broomrape control in the future. 

 

Key words: Sunflower  broomrape  races  distribution  resistance  breeding 
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Leire Molinero-Ruiz
1,*

, Juan Domínguez
2
 

 
1
Institute for Sustainable Agriculture, CSIC, Alameda del Obispo s/n, 14080 Córdoba, Spain. 

2
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*
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ABSTRACT 

A review of the situation of O. cumana in Spain is presented in this manuscript. The research conducted 

in the country on characterization of populations of the parasite along the last decades is described in 

parallel to the evolution of the crop of sunflower in Spain from the 1970’s up to the present. A large 

collection of parasite populations has been studied by their ability to infect the most frequently used 

sources of resistance against O. cumana at each moment. All this research has been developed at the same 

time than new and effective sources of resistance against broomrape were identified and the resistance 

incorporated into sunflower of agronomic value. While initial works about characterization of O. cumana 

were focused on populations of virulence lower than F, populations identified as race F have been 

analysed in the last years. A quite complete understanding of the structure of O. cumana infecting 

sunflower in Spain has been reached using pathogenic and molecular approaches, and new research 

challenges have arisen in the way. 

 

Key words: Genes of resistance – parasite ecotypes – Helianthus annuus L. – Orobanche cumana Wallr. 

– pathotypes – parasite races – virulence 
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³ CETIOM, 1 Rue Péchabout, 47008 Agen Cedex, France 
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ABSTRACT 

For several years, in France, sunflower crop have been facing a new bioagressor, sunflower broomrape 

(Orobanche cumana Wallr). This parasitic plant root, specific to sunflower crops, causes serious 

economic damage around the world, especially in SE Europe, Middle East and SW Asia. Its presence on 

the French territory was established in 2007. Since 2011, prospecting sunflower plots has allowed us to 

determine two main infested areas, located in the southwest, corresponding to less than 5 % of the 

sunflower cultivation area. Other minor spots were identified in Vendée and Poitou-Charentes. Currently, 

broomrape management is done through prophylaxis, and chemical methods (herbicide-tolerant varieties) 

combined or not to the use of resistant varieties to broomrape populations. Further work is needed to 

identify and follow the broomrape populations in time, in order to give out better advice in the choice of 

varieties. Different projects are in progress, carried by French private and public research, in order to 

contribute to sunflower broomrape control. 

Key words: Orobanche cumana  Helianthus annuus L.– distribution  control 
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Current situation of sunflower broomrape in Hungary 
 

László Hargitay 

Limagrain Europe. European Marketing & Development Department. Gyar u 2, Budaörs 2040, Hungary 

laszlo.hargitay@limagrain.com 

 

 
ABSTRACT 

Sunflower broomrape (Orobanche cumana Wallr) is the most important problem in the sunflower crop 

area around Black Sea, and dissemination and dispersion of the races of this parasite continue in 

neighboring territories, including Hungary. Although economic damage was not reported in Hungary, 

phytophathological and economical risk might increase especially under dry conditions, starting from the 

South-Central to North-West, simultaneously with the appearance of more virulent populations which 

cover races D and E in last years. In order to better understanding of evolution of this parasite, Limagrain 

Hungary has developed a big project for farm monitoring in areas infested with Orobanche, using 

questionnaire and seeds sampling for laboratory test. The study carried out showed, that the most 

common race in Hungary is race E, but some spots on sunflower growing area in the South are infected 

with race more dangerous than race E. 
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Current situation of sunflower broomrape in Serbia 
 

Dragana Miladinović
*
, Siniša Jocić, Boško Dedić, Sandra Cvejić, Aleksandra Dimitrijević, Ivana 

Imerovski, Goran Malidža 

Institute of Field and Vegetable Crops, Maksima Gorkog 30, 21000 Novi Sad, Serbia 
*
dragana.miladinovic@ifvcns.ns.ac.rs 

 

 

ABSTRACT 

Historical overview of broomrape (Orobanche cumana Wallr.) behaviour on sunflower in Serbia is 

characterized by two epiphytotic occurrences. First, there was epiphytosis of race B in 1950’s and then 

epiphytosis of race E in 1990’s. The parasite population in Serbia is stable at the moment as no change in 

the racial composition has been observed, that is, race E is still prevalent and no new broomrape races 

have appeared. The areal distribution of broomrape in Serbia has expanded, but the most vulnerable 

regions are still northern Bačka and Tisa shore in Vojvodina and Timočka Krajina in eastern Serbia. Since 

the problem of resistance to broomrape race E is fully resolved, as all commercial NS sunflower hybrids 

have incorporated resistance gene Or5, the main goal in sunflower breeding program for the market in 

Serbia in the terms of resistance to broomrape is to find new sources of resistance genes to the new 

broomrape races which are present in Europe. In a line with this goal, testing of the wild relatives of the 

sunflower (long-term program) as well as inbred lines in gene bank (short-term program) is carried out. 

 

Key words: Sunflower  broomrape  race - resistance genes 
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Current situation of sunflower broomrape in Romania 

 
Maria Joita Pacureanu 

National Agricultural Research and Development Institute, N. Titulescu Street, no. 1, 915200 Fundulea, 

Romania 

pacurean@ricic.ro 

 

 
ABSTRACT 

Broomrape (Orobanche cumana Wallr.) has a long history of parasitism on sunflower, longer than one 

century, starting with Russia and followed by other countries in Europe and Asia. During this period, the 

parasite had some times characterized by different virulence degree, number of races and developed 

sunflower resistant genotypes. In Romania, broomrape on sunflower has been identified in 1940-1941 

period, first in south Moldavia, coming from Russia. The most infested area with this parasite is in 

Dobrogea (near Black See), south Romania (Baragan) and Moldavia (South and Central part). There are 

differences between these mentioned areas, depending by virulence of the parasite ( different races) and 

by aggressiveness. The most virulent populations of broomrape are in Dobrogea area, being present the 

races more virulent comparing with F race (G and H races). In the last years these new virulent 

populations have spread in a small area, in Baragan, were the dominant races are E and F. In Moldavia 

the predominant race is race E. Using some sunflower differential lines for races E and F there have been 

studied 12 broomrape populations in the last two years. The highest infestation degree, including the new 

populations of the parasite is in Tulcea and Constanta areas, being followed by Calarasi-Ialomita and 

Braila areas. In these areas the old races (E and F) are still present in high percent. The lowest infestation 

degree is in Iasi (Moldavia) area. In this area there is not present the race F. The same occurs in some 

locations from Ialomita-Calarasi area. In infested fields with different races of the parasite, it is observed 

that the sunflower hybrids which were fully resistant in the first years after going into the commercial 

market are losing slowly their resistance. Some of them have 20-25% attack degree after 4-5 years from 

the first cultivation in one infested area. 

 

Key words: Sunflower  broomrape  virulence  aggressiveness  differentials 
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Current situation of sunflower broomrape in the Republic of Moldova 

 
Maria Duca 

University of the Academy of Sciences of Moldova, 3/2, Academiei Street, MD-2028, Chisinau, Republic 

of Moldova 

mduca2000@yahoo.com 

 

 

ABSTRACT 

The first document that attests the cultivation of sunflower in the Republic of Moldova (RM) dates back 

to 1845, while the occurrence of broomrape was first mentioned in 1937. Nowadays, all races of 

Orobanche known in the world are present on the territory of RM and the areas affected by this pest have 

extended considerably. Starting with 1945 research activities have been carried out in genetics, breeding 

and improvement of sunflower cultivation technologies, with a special emphasis on resistance to diseases 

and pests including the broomrape, which can considerably diminish crop productivity. This review 

summarizes the research progress on sunflower broomrape in the Republic of Moldova providing an 

overview of the current status, of the potential economic impact, with a perspective for future research 

strategies to further develop our understanding of the parasite-host interaction. 

 

Key words: broomrape – race – resistance – screening – sunflower– virulence - yield 
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Current situation of sunflower broomrape in Bulgaria 

 
Rossitza Batchvarova 

AgroBioInstitute, 8 Dragan Tsankov Blvd., Sofia 1164, Bulgaria 

rossyb@abi.bg 

 

 

ABSTRACT 

Plant resistance to diseases and parasites is a very serious problem. It is based on the complex relationship 

between the host plant and the pathogen. In the process of evolution of plant organisms form a 

sophisticated protection and restoration systems against various pathogens. Their study is important for 

improving resistance to diseases and pests and introduction of high quality and complex varieties resistant 

crops. Parasitic plants of the genera Orobanche and Striga attack more than 16 million hectares of crops 

in the Mediterranean and Africa. There are few cases where researchers have to solve such a complex 

problem like this with a broomrape. In this regard for many years extensive research was conducted in 

order to clarify the mechanisms of interaction in the host- parasite system, to develop effective methods 

for broomrape control, including the development of resistant crop varieties of crops to the parasite. Here 

the history, perspective, current distribution, racial status and economic impact of broomrape (Orobanche 

cumana Wallr.) on sunflower in Bulgaria are described. 

 

Key words: Broomrape  distribution  races  resistance  sunflower 
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The situation of broomrape infestation, control methods in sunflower production 

areas in Turkey 

 

Yalcin Kaya
 

Trakya University Havsa Vocational School, 22500 Havsa, Edirne, Turkey 

yalcinkaya22@gmail.com 

 

 

ABSTRACT 

Broomrape (Orobanche cumana Wallr.) which is a dangerous parasite is the most limiting factor for 

sunflower production in Turkey and also some other countries such as Spain, Bulgaria, Russia, etc. This 

serious parasite developed itself historically against sunflower resistant genotypes and new aggressive 

races were appeared recently other than 5 known races (A, B, C, D and E). In the last 20 years, first new F 

race infestation was observed in Trakya region which is European part of Turkey and covers more than 

50% of sunflower areas in Turkey. Since last ten years, new races have infested almost all part of Trakya 

region. Furthermore, new races spread to other important sunflower production areas recently such as 

Cukurova, Middle Anatolia and Black Sea regions which were immune areas 4-5 years ago. However, 

there was no any race determination study in Turkey so it could not be concluded that new races such as 

G or H existed other than F. Since resistant hybrids which were in the markets exhibited different degree 

of susceptibility (0-20% frequencies) based on region as well as different rates based on years too. 

Therefore, it could not be said as resistant about these hybrids, they could be classified only as tolerant 

ones. On the other hand, seed companies develop new tolerant hybrids every years mostly combining or 

adding new traits to broomrape tolerance such as downy mildew resistance as well as IMI herbicide 

resistance together because Clearfield system is one of the best and efficient option to control both 

broomrape and major broadleaf weeds. On the hand, Sulfonyl Urea herbicide resistance is not preferable 

trait due to the less control of both broomrape and common weeds in Turkey.  

 

Key words: Sunflower  broomrape  races  resistance  control 
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ABSTRACT 

Ukraine is one of the largest producers of sunflower in the world and largest world exporter of sunflower 

oil. Estimated 70% of total sunflower surface in Ukraine is affected by drought and also this area is 

infested of different races of broomrape (Orobanche cumana Wallr). Large increase in the area of 

sunflower cultivation during the last years (from 1.6 million ha in 1990 to 5.8 million ha in 2014) and 

short rotation has provoked the appearance and quick spread of new virulent races of the parasite. So, 

sunflower broomrape is the most important problem in the sunflower crop in the South and South-East 

part of Ukraine (Black See area). The hot and dry conditions and strongly saturated sunflower in the 

rotation has facilitated the spread of races E, F, and G. So, for better understanding the evolution of 

broomrape, Limagrain Ukraine began its own project for farm monitoring in areas infested with 

Orobanche and also pay attention on new potential risked areas. For this monitoring, the company 

Limagrain Ukraine is using the next tools: questionnaire - interviews by sales managers in each 

broomrape affected region, feedback from farmers, inspection of the fields, and seeds sampling for 

laboratory test. The study showed that the most spread races in Ukraine are race E (around 70% of 

sunflower surface) and race G (around 29% of sunflower surface). Also, some spots on sunflower 

growing areas in Donetsk, Odessa, Zaporozhe and Lugansk regions are infested with more dangerous 

race. 

 

 

  



 
Session 1: Current situation of sunflower broomrape around the world 

 

 
12 

 

 

The history of interconnected evolution of Orobanche cumana Wallr. and 

sunflower in the Russian Federation and Kazakhstan 

 

Tatiana Antonova 

All-Russia Research Institute of Oil Crops by the name of V.S. Pustovoit, 17 Filatov str.,  

Krasnodar, 350038, Russia 

antonova-ts@mail.ru 
 

 

ABSTRACT 

Currently, O. cumana in the Russian Federation overcomes the influence of dominant genes of resistance 

in sunflower Or4, Or5, Or6, Or7, already known in European countries, and the combined impact of the 

two recessive genes or6or7. The most virulent biotypes of parasite G and H are found in many regions of 

sunflower cultivation: the Rostov, Voronezh, Volgograd, Saratov, Orenburg, Stavropol and Krasnodar 

regions. The situation is especially unfavorable in the Rostov region where the race G became 

predominant in many populations of O. cumana. In the Krasnodar region broomrape began to spread in 

recent years (after a long absence) mainly in the northern regions (and adjacent), bordering with the 

Rostov region. Here the populations of O. cumana are a mixture of races of different virulence. The races 

D and E still often dominate. However, there are already the parasite populations, where the race G is 

predominant and somewhere biotype H is already present. In a sample of seeds from Kazakhstan is 

dominating the low virulent race C, among which there is a small admixture of biotype G. This 

combination of low virulent race with a small amount of highly virulent specimens of biotype G indicates 

the natural origin of the latter, regardless of the influence of the breeding process of sunflower. Some 

deviations from the basic model of development of O. cumana in ontogenesis that contribute to increase 

and acceleration of seed preproduction of parasite’s specimens are described.  

 

Key words: Broomrape  Orobanche cumana – populations – virulence – races  sunflower 
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ABSTRACT 

In order to identify the distribution and race composition of sunflower broomrape (Orobanche cumana 

Wallr.) seeds  were collected from the main sunflower production regions in northern China during 2013. 

A total of 62 samples collected from different districts, including Inner Mongolia, Xinjiang autonomous 

region, Gansu Province, Jilin Province, Heilongjiang Province and Hebei Province were evaluated against 

a set of differential lines. A wide distribution of O. cumana races from race A to race G or higher was 

observed. Among all samples, only the samples from Wuyuan district in Inner Mongolia had a high 

percentage of the O. cumana biotype race G or higher. 

 

Key words: Sunflower  broomrape  race composition  distribution  China 
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ABSTRACT 

Sunflower broomrape is a kind of parasite weed and influenced the sunflower production in China 

severely. The most effective way to control this weed is to generate the resistant sunflower varieties. 

However, for the frequently race differentiation, identification race types is the basis for the resistant 

breeding. In our study, we identified the race composition of sunflower broomrape in China under lab 

condition by using a set of differential lines provided by Dr. Dragan Skoric. The preliminary data 

indicated that race A, D, E and G are the main types of sunflower broomrape in China. Race A is mainly 

distributed in Mizhi, Shilou, Hunyuan (Shanxi province), Xuanhua (Hebei province) and Tuzuoqi 

(Middle part of Innermongolia). Race D is found in Xinyuan,Tekesi and Beitun (Xinjiang region). Race E 

is found in Shihezi (Xinjiang region). Race G is only distributed in Xixiaozhao (West part of 

Innermongolia). Based on these results, we concluded that Xinjiang and Innermongolia region distributed 

rather high level race types such as D and G, indicating the high variation frequency happened in these 

regions.  

 

Key words: Sunflower  broomrape  race identification 
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ABSTRACT 

Due to their forms and colors, parasitic plants are most often considered to be botanical curiosities. 

However, in some cases, these are proved to be also deadly pests with the capacity to exploit other plants. 

Among the obligate root parasitic weeds, the holoparasites which are devoid of chlorophyll and thus 

unable to carry out photosynthesis totally rely on their hosts for their water, mineral, and carbohydrate 

supplies. Members of the genus Orobanche and Phelipanche, belonging to the Orobanchaceae family 

(the broomrape family), are thus the final result of this evolutionary transition from autotrophism to 

heterotrophism. The underlying process of this trophic exploitation, governed by a fine-tuned molecular 

dialogue between both partners, is an extraordinary example of adaptive plant biology operated by these 

parasitic organisms in the course of evolution. This transition is associated with remarkable 

morphological and physiological adaptations, such as the requirement for the seeds to germinate to 

perceive molecules produced by host roots, the development of a novel organ, the haustorium, which 

invades host tissues and establishes a physiological continuum between the parasite and the host, the 

establishment of a sink strength required for translocation of host resources, the loss of photosynthesis, 

and a reduced leaf and root architecture. 

 

Key words: Conditioning – germination – haustorium – Orobanche – sink strength – tubercle 
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ABSTRACT 

Sunflower broomrape Orobanche cumana WALLR. is a rapidly growing threat to the oilcrop production in 

many countries. Fast adaptation to new environments and increasing host resistance suggests that 

phenotypically distinctive populations of the weed may have evolved. The differentiation of such 

populations on the base of seed micromorphological characters was attempted. Morphometric 

measurements allowed distinction of O. cumana from several other Orobanche and Phelipanche species 

and micromorphological details of the testa showed typical traits for O. cumana, O. crenata, P. ramosa, 

and P. aegyptiaca. However, populations of sunflower broomrape from five different European countries 

could not be separated from each other on the base of size or form of their seeds nor was their 

ultrastructure of the testa different when analyzed by scanning electron microscopy. This accounted as 

well for samples of different races (race E and higher).  

 

Key words: Broomrape – Helianthus annuus – Orobanche cumana – Phelipanche – seed 

micromorphology – sunflower 
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ABSTRACT 

Broomrape (Orobanche cumana) is one of the major sunflower parasites which could cause losses to 

sunflower production on a worldwide scale. The most efficient way in control of this parasitic plant is 

growing of resistant or tolerant sunflower hybrids. During breeding process it is very important to test 

susceptibility of sunflower genotypes to broomrape. The aim of this paper was to evaluate influence of 

roots of different sunflower hybrids and nutritive media on broomrape seed germination. Hybrids used in 

the test were: susceptible to broomrape (NS-H-111), high-oleic (HO-B-2) and resistant to broomrape 

(NORH-34). Evaluation of seed germination was performed on water agar medium with giberellic acid 

and by adding of sunflower roots. The effect of the biological agent Trifender (based on Trichoderma 

asperellum, Bioved, Hungary) on broomrape seed germination was tested on water agar medium with 

giberellic acid and by the presence of roots of susceptible hybrid NS-H-111. Seeds of O. cumana were 

collected in the sunflower fields from five localities in Vojvodina during 2009. Surface sterilized seeds 

were put on nutritive media and incubated at 25°C in the dark. Seed germination and germ length were 

affected by seed sample, medium (roots of different sunflower hybrids) and interaction between these two 

factors. The highest number of germinated seeds was observed on media with roots of susceptible NS-H-

111 and HO-B-2. Germination and average germ length on medium with bio-agent Trifender plus roots of 

NS-H-111 was significantly lower.  

 

Key words: Broomrape seed  germination  sunflower hybrids  Trichoderma asperellum 
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ABSTRACT 

Root exudates of sunflower line 2607A exhibited germination inducing activity on seeds of the root 

parasitic weeds Orobanche cumana, O. minor, O. crenata, Phelipanche aegyptiaca and Striga 

hermonthica. Bioassay-guided purification led to the isolation of a novel germination stimulant. The FT-

MS analysis indicated that the molecular formula of the stimulant is C20H24O6. Detailed NMR studies 

revealed that the stimulant is a strigolactone-like compound with a methylfuranone group connected to a 

C15 part via an enol ether bridge. The stimulant production in aquaculture increased when sunflower 

plants were grown hydroponically in tap water. Supplementation with either phosphorus or nitrogen 

reduced stimulant production. Costunolide, a sesquiterpene lactone, already identified in sunflower root 

exudates as a germination stimulant for O. cumana, was detected at a higher concentration in a well-

nourished medium than nutrition-deficient media, suggesting the contrasting contribution of the 

strigolactone and the sesquiterpene lactone to germination induction of O. cumana under different soil 

fertility levels. 

 

Key words: Germination ‒ Orobanche ‒ Striga ‒ strigolactone ‒ sunflower 
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ABSTRACT 

Orobanche cumana is a holoparasite and thus totally dependent on sunflower for fixed carbon. Initial 

stages of the infection occur in the first weeks after sowing and are critical for the establishment of a 

continuum between the host and the parasite vascular system. From that moment the parasite obtains its 

supply of water, mineral nutrients and assimilates from the host plant. Alterations of plant photosynthesis 

can be detected using remote sensing techniques for detection of fluorescence emitted by plants. One of 

these indirect techniques is multicolour fluorescence imaging. In this work we assessed the early infection 

of sunflower by O. cumana using multicolour fluorescence imaging and we inferred physiological 

processes affected in sunflower plants infected by the parasite. Ten germinated seeds of the inbred line 

NR5 were inoculated with population LP2013 of O. cumana. The same number of not inoculated seeds 

was used as control. Sunflower was planted in pots with soil mixture and grown in greenhouse at 12-22ºC 

for six weeks. Multicolour fluorescence imaging was conducted three, four and five weeks after 

inoculation. The two first pairs of fully expanded leaves of each sunflower plant were imaged, and, for 

each measure date, five fluorescence variables in inoculated plants were compared to those in the control. 

Three weeks after inoculation, when symptoms of infection were still not observed, decreased levels of 

blue and green fluorescence and increased far-red fluorescence were observed in leaves of the inoculated 

plants. In subsequent measures four and five weeks after inoculation, when inoculated plants displayed 

symptoms of infection by O. cumana, differences of fluorescence between inoculated plants and the 

controls were the same and statistically supported. Our results show an increase in total chlorophyll 

content of sunflower plants infected by O. cumana which is probably related to the need of higher 

photosynthetic activity in order to supply the parasite with photosynthate. Biochemical mechanisms 

underlying photosynthesis impairment must be further investigated. The results obtained three weeks after 

inoculation show that multicolour fluorescence imaging can detect fluorescence differences in inoculated 

sunflower at early time. Therefore, this technique can be used as a diagnostic tool for early detection of 

genotypes of sunflower which are susceptible or resistant to O. cumana. 

  

Key words: Early detection – Helianthus annuus L. – multicolour fluorescence – photosynthesis – 

secondary metabolites 
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ABSTRACT 

The factors associated with the distribution of parasitic weed Orobanche cumana Wallr. (Broomrape), 

limiting sunflower production in Europe and the surrounding continents of Asia and Africa, have not been 

adequately investigated. The goals of this study were to broaden the understanding of environmental 

factors associated with broomrape’ distribution in Europe, and to predict suitable habitats based on 

environmental factors which would be vulnerable to invasion and establishment of broomrape in North 

and South America. A robust agroecological database included 35 quantitative parameters associated with 

trials conducted by ten public research organizations from five continents. The database consisted of 117 

sites (habitats), Europe (79), Africa (3), Asia (6), and Americas (29), equally distributed between invaded 

and non- invaded habitats. Environmental parameters analyzed using an ANOVA and PCA showed that 

all sunflower areas from Europe were vulnerable to broomrape attack. The parasitic weed develops in soil 

and climate environmental conditions similar to non-invaded areas. Its expansion to nearby areas of the 

Africa and Asia continents seems to indicate a broadening of the environmental conditions to which the 

parasitic weed can tolerate. Habitat conditions of sunflower crop areas in South America showed more 

similarity to invaded habitats than North America. The absence of the ability to predict actual broomrape 

distribution based on environmental factors enforces the need to use cultural practices of crop rotation and 

genetic resistance in infected areas. Strict phytosanitary controls need to be enforced to prevent the 

inadvertent introduction into non-infected areas and its spread in infected areas. 
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ABSTRACT 

The quantitative variations in the rhizospheral microflora of broomrape (Orobanche cumana Wallr.) 

infected sunflower plants were estimated in two soil types. The numbers of seven ecolo-trophic groups of 

soil microorganisms, associated with nitrogen and carbon transformations in the soil, were determined. 

Quantitative microbial characterisations of infected  sunflower plants were juxtaposed with those of non-

parasitised plants. Although microbial communities’ structure was conserved, definite trend to decrease in 

the quantity of  all groups of microorganism was observed. The effect of the factor broomrape was 

detected approximately or above 30%, in the distinct trophic groups microorganisms. The presence of the 

parasite had most extreme impact on microfungi numbers. The processes of soil depletion and intensive 

immobilization of organic nitrogen and are clearly pronounced. The results support the opinion on the soil 

microorganisms’ significance as biotic component in the ongoing processes in host–parasite systems. 
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ABSTRACT 

Much research has been conducted to identify sources of genetic resistance to sunflower broomrape 

(Orobanche cumana Wallr.) and to study their mode of inheritance. However, studies on the parasite have 

been scarce. This manuscript describes three genetic studies in sunflower broomrape. First, the 

inheritance of the absence of pigmentation in a natural mutant of this species with yellow plant colour 

phenotype was studied. Plants of a mutant line were crossed by plants of a normally pigmented line and 

the F1, F2, and F3 generations were evaluated. The results indicated that plant pigmentation is controlled 

by a partially dominant allele at a single locus. Second, the unpigmented mutant was used to evaluate 

outcrossing potential of the species. Two experiments in which single unpigmented plants were 

surrounded by pigmented plants were conducted under pot and field conditions. The cross-fertilization 

rate was estimated as the percentage of F1 hybrids in the progenies of unpigmented plants, which 

averaged 21.5% in the pot and 28.8% in the field experiment. The results indicated that, under the 

conditions of this study, the species was not strictly self-pollinated. Finally, the inheritance of avirulence 

was studied in crosses of plants from inbred lines of races E and F, by evaluating the F1 and F3 

generations on the differential line P-1380 carrying the race-E resistance gene Or5. The results suggested 

that race E avirulence and race F virulence on P-1380 are allelic and controlled by a single locus, which 

confirmed the gene-for-gene theory for the O. cumana-sunflower interaction. 
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ABSTRACT 

Broomrape (Orobanche cumana Wallr.) is an obligate parasite of higher plants, which affects sunflower 

in many countries, cultivating this crop. For the past decades it is noted the formation of new highly 

virulent biotypes of broomrape and their spreading to other areas. In our work we studied the molecular 

genetic diversity of broomrape populations of O.cumana, parasitizing on sunflower in Russia, Romania, 

and Kazakhstan, by using codominant microsatellite markers.During cluster analysis the broomrape 

populations divided into two clusters, regardless of their racial composition. One cluster grouped 19 

samples from Russia and Kazakhstan, and the other 5 populations from Romania. The genetic distance 

between clusters according to Nei was 0.137. AMOVA analysis revealed that 22% of genetic variability 

was due to differences among the gene pools and 78% was due to differences within the gene pools. 

Pairwise comparisons made using Wright’s statistics showed that the differences between these two gene 

pools are sufficient (Fst = 21.9%) to state the existence of a small genetic differentiation between them. 

Descriptive population genetic statistics for each of the two pools showed that the broomrape populations 

from the former Soviet Union countries are characterized by a higher level of intrapopulation diversity 

than the populations from Romania. Molecular genetic differences between broomrape populations 

parasitizing on sunflower on the post-Soviet territory and in Romania were insignificant. Possible reasons 

for these results are being discussed.  

 

Key words: Genetic diversity  molecular characterization  Orobanche cumana  SSR markers  
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ABSTRACT 

Orobanche cumana is found in the Iberian Peninsula as an allochthonous species parasitizing exclusively 

sunflower, in contrast to the closely related species O. cernua, which is an autochthonous species that 

only parasitizes wild Asteraceae hosts. Ten O. cumana populations were collected in the two traditional 

areas of sunflower broomrape occurrence, the Guadalquivir Valley, Southern Spain (six populations) and 

Cuenca province, Central Spain (four populations). Twelve O. cernua populations were collected on wild 

hosts across its natural distribution area in Southeastern Spain. Genetic relationships within and between 

both sets of populations were studied using a subset of 50 robust and co-dominant SSR markers from O. 

cumana. The results supported the taxonomic separation of the two species and the existence of two 

distant genetic groups for O. cumana, one in Guadalquivir Valley and another one in Cuenca province. 

The inter- and intra-population variability was extremely low for O. cumana, whereas the overall genetic 

diversity was much higher for O. cernua. The genetic structure of O. cumana populations probably 

reflects a founder effect, with the two genetically distant groups deriving from separate introduction 

events. The high degree of genetic differentiation observed in O. cernua is mainly explained on the basis 

of restricted gene flow due to ecological barriers together with the occurrence of a predominantly self-

pollinating mating system. Complementary diversity studies on both species in its current distribution 

area are required for understanding global genetic variability and evolutionary characteristics of the 

parasitism. 
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ABSTRACT 

The sunflower broomrape - Orobanche cumana (Wallr) parasitizes on roots of sunflower plants and is a 

serious constraint on sunflower production, causing yield losses of up to 60%. The variability of Internal 

Transcribed Spacers1/2 of ribosomal cistron (ITS1/2) and ribulose-bisphosphate carboxylase pseugene 

(RbcL) in 32 samples of O. cumana and 4 samples O. crenata collected from different European locations 

were studied. The results showed that O. cumana can be differentiated from O. cernua, by single C/T 

transition located in ITS2 (rel. position 423). Rubisco large subunit in O cumana differs from O. cernua 

with two transversion: T/G (rel. position 15) and A/C (rel. position 84). The genetic diversity observed in 

O. cumana was lower than in O. cernua. When comparing the ITS and rbcL sequences isolated from O. 

cernua two single SNPs were found that can discriminate different origins. Both ITS1/2 and rbcL 

sequences isolated from O. cumana however were completely homogeneous, despite the fact that samples 

were collected form very distant locations: from Volgograd, Russia to the East to Spain to the West. This 

observation is in favor of hypothesis that the move of O. cumana from wild hosts on sunflower was a 

single act that occurred once and all invasive races are descendants from ancient Caucasus population. 

Probably genes related to O. cumana aggressiveness should be identified and used for molecular markers 

to determine genetic relationships within and among O. cumana populations. 

 

Key words: Broomrapes  molecular markers  molecular phylogeny  Orobanche cernua  Orobanche 

cumana 
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ABSTRACT  

Orobanche cumana is a parasitic weed that can cause a reduction in sunflower yield of up to 100% in 

infected areas. New races of broomrape spread due to an extensive use of broomrape resistant sunflower 

varieties. Up to date, only presence of races B and E was reported in Serbia. In this study, we collected 

broomrape dry stalks and used them for diversity studies. Broomrape stalks were collected from nine 

different locations in Vojvodina Province (northern Serbia) and used for diversity study with 7 RAPD 

markers. Five different clusters were identified in constructed dendrogram. Diversity study showed that 

there is little interpopulation genetic diversity between tested broomrape populations of Vojvodina. In 

addition, we found some differences in intrapopulation diversity among tested populations. 
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ABSTRACT 

Sunflower broomrape (Orobanche cumana Wallr.) is a holoparasitic plant that constrains sunflower 

production in many countries around the world. The yield damage can be severe and impact 100% of the 

production. For almost a century, there has been a constant tug-of-war between sunflower breeders and 

Orobanche cumana, with frequent changes in which side has the upper hand. Therefore, a better 

understanding of O. cumana genetic architecture and phylogeny may allow a better prediction of its 

evolution. The objective of DIVO project is to study the genetic diversity of O. cumana by collecting 

broomrape populations across Europe. The genetic diversity of O. cumana is assessed by a molecular 

approach combining whole exome sequencing and SNP genotyping. The first work package of the project 

is dedicated to the collect of broomrape populations across Europe. For this purpose, a set of 20 

differential hybrids has been defined in order to discriminate broomrape populations for their 

aggressiveness. A total of seven countries (France, Spain, Hungary, Romania, Turkey, Ukraine, and 

Russia) with an average of 4 locations per country have been collected, feeding an ‘Orobanchoteque’ of 

more than 500 lots. The second work package aims to develop molecular tools for broomrape genetic 

characterization. Among the collected environments’ (combination of country x location), twelve O. 

cumana populations representing five different countries have been selected for whole exome sequencing. 

Sequencing results allows the detection of more than 400,000 SNP on 43,000 transcripts, with an 

important rate of heterozygous loci. After filtering for quality, minimum allele frequency and rate of 

heterozygosity a set of 1536 SNP have been selected for the genotyping of the 500 lots. The third work 

package is focus on the genetic diversity study based on the genotypic data produced in WP2. Preliminary 

results suggest that the pattern of genetic diversity mimic the different level of aggressiveness observed in 

field and/or in the high throughput screening platform developed and patented by Biogemma. Finally, the 

main deliverable of the project will be a SNP kit (the smallest optimized one) for routine characterization 

and classification of broomrape populations. This SNP kit will be publicly available at the end of the 

project. 

 

 

 

 

mailto:*marie.coque@biogemma.com


 

 

 
29 

 

 

 

 

 

 

SESSION 3 

 

Genetic resistance to sunflower 

broomrape 
 

 

 

 

 

 

 

 

 

 



 
Session 3: Genetic resistance to sunflower broomrape 

 

 
30 

 

 

Genetic resistance to sunflower broomrape (Orobanche cumana Wallr.) 
 

Maria Pacureanu-Joita
1,*

, Begoña Pérez-Vich
2
 

1
National Agricultural Research and Development Institute, Fundulea, 915200, Jud. Calarasi, Romania 

2
Institute for Sustainable Agriculture (CSIC), Alameda del Obispo s/n. E-14004 Cordoba, Spain 

*
pacurean@ricic.ro 

 

 

ABSTRACT 
Orobanche cumana Wallr causes important economic damage in sunflower production in a number of 

countries around the world. Historically, breeders have been successful in developing cultivars resistant to 

this parasite, but the introduction of new resistance sources has been followed by the appearance of new 

pathogenic races overcoming resistance. Sunflower selection for broomrape resistance makes use of 

different methods for testing breeding materials, looks for resistance sources, and has so far produced 

significant results. Dominant genes for resistance to races A, B, C, D, E, and F have been found and 

incorporated into cultivated sunflower genotypes. However, in the last fifteen years, new broomrape 

populations are being discovered for which very limited or none of the existing commercial hybrids have 

proven to be resistant. In this review, we will focus on recent contributions on breeding for broomrape 

resistance, including the identification and characterization of new sources and mechanisms of resistance, 

their the genetic and molecular characterization, and also recent research about important aspects on the 

parasite side. Additionally, we will discuss the need of long term strategies involving (i) the complete 

host-parasite system and the integration of classical and molecular approaches, (ii) international 

cooperation to establish a common designation of the new races of the parasite and genes for resistance in 

different countries, and (iii) a greater level of collaboration between breeders from public institutions and 

private companies, which will all contribute to the development of more durable sources of resistance. 
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ABSTRACT 

Broomrape (Orobanche cumana Wallr.) is a parasitic weed that causes economic damage in sunflower 

production in many countries, especially in Central and Eastern Europe, Spain, Turkey, Israel, Iran, 

Kazakhstan, and China. Genes for resistance to broomrape races A, B, C, D, and E are present in varietal 

populations of cultivated sunflower. Since broomrape is a highly variable parasitic weed, the breakdown 

of resistance is a frequent phenomenon, and multiple sources of resistance are needed to control the 

emerging races. Genes that confer resistance to races F, G, and H, and others that have not been assigned 

a race designation have been identified in wild sunflower species and incorporated into hybrid sunflower 

through interspecific hybridization. The USDA-ARS National Plant Germplasm System wild sunflower 

collection contains 2,239 accessions with 1373 annual accessions represented by 14 species and 866 

perennial accessions represented by 39 species. Sunflower germplasm evaluations for resistance to 

broomrape races have demonstrated that the Helianthus species constitute a substantial reservoir of genes 

conferring resistance to new virulence races. The resistance to broomrape, including immunity reported in 

seven annual and 32 perennial species, provides breeders a broad genetic base from which to search for 

resistance to existing and newly emerging races. 
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ABSTRACT 

Wild Helianthus species possess valuable resistance genes for sunflower broomrape (Orobanche cumana 

Wallr.), especially the 39 largely underutilized perennial species. Resistance to race F has been 

transferred into a cultivated background via bridging of interspecific amphiploids. More recently, a single 

dominant gene resistant to race G was identified in annual H. debilis ssp. tardiflorus and transferred into 

cultivated HA 89. Interspecific crosses between wild annual Helianthus species and cultivated lines are 

relatively easy compared to those involving wild perennial species, which were made easier only after the 

development of embryo rescue techniques. Interspecific amphiploids resulting from colchicine treatment 

of F1 hybrids provide bridging materials for transferring genes without relying on embryo rescue. Among 

the diploid, tetraploid, and hexaploid perennial species, the speed of gene utilization follows the ploidy 

level of diploids, tetraploids, and hexaploids due to the time consuming backcrosses required to eliminate 

the extra chromosomes in the latter two groups. In the development of pre-breeding materials, the 

retention rate of genetic material of the wild species is another concern with each additional backcross. 

For crosses involving tetraploid and hexaploid wild perennials, the use of 2n=51 chromosome F1 or 

BC1F1 generation, as pollen source, could accelerate chromosome reduction to 2n=34 in BC1F1 or BC2F1, 

resulting in useful materials with fewer backcrosses for trait selection. 
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ABSTRACT 
Wild annual Helianthus species native to North America have demonstrated to be a valuable genetic 

resource for sunflower crop improvement. The search of genes for broomrape (Orobanche cumana 

Wallr.) resistance demonstrated a natural resistance to this parasitic weed in a wild sunflower species, H. 

petiolaris. This species along with the wild H. annuus form natural populations in extended areas of 

Argentina. In Europe, mostly the wild H. annuus is found across the main sunflower crop production 

areas. This species seems to be susceptible to the specialized parasitic weed, native from Europe. The 

environment and plant phenotypes of five wild H. annuus populations in their natural habitats in 

Argentina were compared to agrestal populations of H. annuus attacked by broomrape, located in Fernan 

Nuñez, Spain, and Kovilovo, Serbia. The study comprised four susceptible H. annuus and five resistant 

H. petiolaris populations. The goal was to realize if wild populations in Argentina could be in risk to be 

invaded by the parasitic weed. The plant morphology was not affected by the broomrape attack in Spain. 

Cluster analysis based on morphology showed differences among the two annual species but grouped H. 

annuus natural populations from Argentina and Europe. Clustering of ecological variables did not 

separate species and geographical localization. No differences in the environment for broomrape attacked 

and susceptible populations were found. Natural H. petiolaris populations could be considered a genetic 

resource for resistance against broomrape but natural H. annuus populations should be considered as a 

potential reservoir of the parasitic weed. 
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ABSTRACT 

The most effective method for controlling the parasitic weed Orobanche cumana (sunflower broomrape) 

is the incorporation of genetic resistance into cultivated sunflower. According to different genes of 

resistance that are overcome, several races of the parasite are pathogenically identified. Race G is the 

most virulent one because it infects the universal resistant inbred line P96. Besides, populations of O. 

cumana are molecularly clustered according to geographical origin, and pathogenic traits are secondary 

criteria for genetic differentiation. In this work highly virulent parasite accessions collected in Moldova, 

the South of Russian Federation, Serbia and Spain were pathogenically compared. Six accessions were 

inoculated onto differentials of highly virulent races of the parasite: NR5, L86 and P96. Plants were 

grown under shadehouse and glasshouse for ten weeks following a factorial on a completely randomised 

design. At the end of the experiment none of the accessions infected P96. According to the reactions of 

the inbred lines NR5 and L86, accessions from Moldova and Serbia were identified as race E, and 

accessions from Spain were identified as race F. Accessions from the Russian Federation showed 

intermediate pathogenic behaviour onto NR5 and L86. Since a highly virulent biotype of O. cumana is 

present in Rostov oblast and seed used in this work comes from individual broomrape plants, the presence 

of race F in this area might be confirmed through the study of genetically heterogeneous parasite 

accessions from the area. Our results show that, in order to efficiently manage the genetic resistance into 

cultivated sunflower, there is a need for a worldwide study of highly virulent populations of O. cumana. 

 

Key words: Broomrape – pathogenic characterization – Europe – Helianthus annuus L. – pathogenic race 

– virulence.  
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ABSTRACT 

The plant parasite Orobanche cumana is a major threat for the sunflower crop. The emergence of new, 

virulent “races” during the ten past years reinforced the need to develop new approaches, knowledge and 

tools in order to control this pest efficiently. Breeding is the most sustainable approach to control 

broomrape in the field. A  RIL population derived from a cross between HA89 and LR1, an inbred line 

bred from an interspecific cross with Helianthus debilis had been previously characterized for resistance 

to O. cumana race E, but no data is available for new races. The aim of this study was to characterize the 

HA89xLR1 RIL population for resistance to race F and to identify QTLs associated with this resistance. 

The population was phenotyped by counting the number of healthy broomrape tubercles and the rate of 

tubercle necrosis on young sunflower plants raised in a growth chamber with four biological replications. 

Differences in l resistance were observed among the RIL population, with some resistant genotypes and 

some highly susceptible genotypes. The polymorphism of 111 SNP markers previously mapped on a 

consensus genetic map was used for the QTL detection. Four QTLs were detected on four linkage groups 

(LG01, LG07, LG15 and LG17), with two QTLs controlling the number of tubercles per plant and two 

others controlling necrosis. This study suggests that the resistance to O. cumana race F is controlled by 

several QTLs affecting differently the number of tubercle and the induction of tubercle necrosis. 
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ABSTRACT 

Breeding for broomrape resistance requires continuous work, since broomrape responds as soon as 

resistance to the latest race is found by evolving a more virulent race. Sources of broomrape resistance 

were mostly found in certain wild species and incorporated into cultivated sunflower genotypes by 

interspecific hybridization. Current work is focused on screening newly developed inbred lines in order to 

find resistance to highly virulent races of broomrape present in Southern and Eastern Europe. In the 

breeding material of the Institute of Field and Vegetable Crops, Novi Sad, Serbia, twelve inbred lines 

were selected as potentially resistant or highly tolerant to virulent races of broomrape, overcoming race F. 

The preliminary results of the F1 hybrids, from crosses between four newly developed CMS lines that are 

resistant to highly virulent races F and G, and three restorer lines that are resistant to race E, indicate 

recessive gene action in the resistance to races overcoming F. Their recessive nature requires the 

incorporation of genes of resistance to the two parental lines for the development of resistant hybrids. 
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ABSTRACT 
Broomrape (Orobanche cumana Wallr.) is well known parasitic plant which attack sunflower and cause 

economic loses to farmers in many parts of the world. Among the strategies to control this parasite is the 

breeding of cultivars with resistance to the parasite. Sources for such a resistance have been found in wild 

Helianthus species and transferred to sunflower cultivars through interspecies hybridization. In the 

present study an evaluation of the resistance to highly virulent race H of O. cumana was made of 5 

inbreed lines with known resistance to less virulent broomrape race (F), one F1 hybrid and 7 lines with 

American parent. One R line and the F1 hybrid have demonstrated 100% resistance while the rest of the 

lines were partially or completely susceptible to the attack of the parasite. Thus the resistant lines could 

be used in the practice where the new highly virulent broomrape race is present or as a source for 

resistance in the breeding programs. 
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ABSTRACT 

Broomrape is the main limiting factor in sunflower area in Turkey. The competence between broomrape 

and sunflower breeders has continued since more than 50 years. Broomrape struggles with sunflower 

creating of new races. Even with the support from chemical control with IMI (Imidazolinone) herbicide 

recently as post application, the overcoming of broomrape problem has been possible only with genetical 

resistance until today. Broomrape was appeared firstly in sunflower areas in 60-70s years as known 5 

races respectively. Then the most aggressive race, as called F, appeared firstly in some parts of Spain and 

Turkey and spread to neighbor production areas rapidly then observed in many countries later. Even first 

resistant hybrids developed by private seed companies in Turkey, resistant hybrids and lines also were 

developed lately in National Sunflower Project conducting by Trakya Agriculture Research Institute 

(TARI). In last three years, four broomrape resistant sunflower hybrids were registered by TARI in 

Turkey. Respectively, many resistant inbred male and female lines also developed and registered too. On 

the other hand, three joint hybrids developed with collaboration Szeged GKI from Hungary and one with 

Agroplazma Seed Co from Russia too. 
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ABSTRACT 

Orobanche and Phelipanche spp. (broomrapes) are parasitic plants in the Mediterranean region and 

southeast Europe that can be responsible for devastating losses in several important crops particularly 

oilseed rape, sunflowers, vegetables. Indeed, broomrapes are organisms devoid of chlorophyll that 

develop a haustorium serving both as an attachment organ to host roots and as a bridge to divert and 

exploit the sap produced by the host plant. With a strong spreading potential and a high adaptability, their 

dissemination is difficult to control. Several control strategies are employed against broomrapes but none 

has shown unequivocal success. The methods are either uneconomic, hard to achieve, or result in 

incomplete protection. In addition, resistance to broomrape is scarce and/or complex, making resistance 

breeding difficult. Thus alternative or supplementary methods should be considered to prevent infection. 

The aim of the HELIOS (2011-2014) project is to develop new marine bioactive compounds inhibiting 

the growth of Orobanchaceae and to offer farmers effective, environmentally-friendly solutions ensuring 

the optimization of crop yields. We focus our research on the development of preventative treatments that 

should be applied before the host infection and thus the attachment and emergence of the parasite. The 

aim of this innovative approach is to reduce the parasite’s interest for the host or even to generate a 

repulsion between both partners. 
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ABSTRACT 

The phytopathological investigation of eighty-eight accessions of wild annual Helianthus species was 

carried out. The studied H. annuus, H. argophyllus, H. debilis, H. petiolaris and H. praecox accessions 

from the collection of DAI were tested for resistance to broomrape and to grey (Phomopsis helianthi) 

spots on sunflower. The obtained testing results showed that some of the accessions were immune to the 

gray spots on sunflower and possessed full resistance to the parasite broomrape. These accessions could 

be used as donors for resistance and as useful initial material in the breeding programs for obtaining of 

new resistant hybrids. The presented results confirmed that wild Helianthus species could be used as 

valuable sources for resistant genes. 
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ABSTRACT 

Continued work in sunflower breeding program at the Institute of Field and Vegetable Crops (IFVC) on 

creating new sunflower hybrids resistant to broomrape demands the screening of breeding materials for 

resistance in both field and conditions of a greenhouse. New NS hybrids were produced by crossing Rf 

lines RHA-D-2, RHA-D-6, RHA-D-9 developed from interspecific population DES-1474-1 resistant to 

broomrape race E and possibly race F and G with cms female lines resistant to broomrape race E. NS 

hybrids were tested in Serbia have shown complete resistance to race E in artificial infestation in 

greenhouse and natural infestation 2008 and 2009. The testing continued with the resistant hybrids in 

Serbia, Spain, Romania in natural infestation and in Turkey artificial infestation where is present races F 

and higher in 2012 and 2013. In Northern Serbia NS hybrids was completely resistant to broomrape race 

E present, in Spain, Romania, Turkey showed different level of resistance to broomrape depending on the 

country where they were tested. The highest number of resistant hybrids was in Spain (Andalusia), that 

number was smaller in Turkey (Trakya), and the smallest number of resistant hybrids was in Romania 

(Constanta). In Spain the highest number of resistant hybrids in both years of testing was presented by 

combinations RHA-D-6 restorer. The identified hybrids BT-VL18xRHA-D-6, Cms-1-90xRHA-D-6, 

As92xRHA-D-6 possess resistance/moderate resistance to highly virulent races of broomrape in Spain, 

Romania and Turkey. 
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ABSTRACT 
The objective of the study was to select new Bulgarian inbreed lines that demonstrated resistance to 

broomrape. Characterization of morphological traits was made in field conditions in infested plot with O. 

cumana race F. From all 200 forms (88 B lines and 112 R lines), 78 lines were not attacked by the 

parasite. Single plants from 93 lines showed broomrape attack. These genotypes are suitable for inclusion 

in future breeding programs as a source for resistance to broomrape. 

 

Key words: Broomrape  inbreed lines  resistance  sunflower 
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ABSTRACT 

Broomrape (Orobanche cumana Wallr.) is a parasitic plant that can cause significant yield losses in 

sunflower. Race composition in broomrape populations changes constantly, and novel resistance genes 

need to be discovered and introduced into sunflower. According to results of trials in fields where 

broomrape races E, F and G were detected, inbred line HA-267 has resistance gene higher than Or6. This 

study showed that resistance in HA-267 is under the control of a single recessive gene. An attempt to map 

the resistance gene using bulk segregant analyses (BSA) did not give positive results, presumably due to a 

low level of polymorphism between the parental lines used for mapping population development. 

Screening of lines HA-98-PR, OD-DI-100 and OD-DI-82 was performed with SSR molecular markers, in 

order to select the most suitable one for mapping population development. 

 

Key words: BSA  Orobanche cumana  resistance genes  SSR  sunflower 
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ABSTRACT 

Sunflower broomrape (Orobanche cumana Wallr.), is an obligate holoparasitic angiosperm causing 

significant decrease in sunflower (Helianthus annuus L.) yield. Several strategies were developed over 

years for its control or management. Any approach applied alone is often partially effective and the results 

are sometimes inconsistent due to variable environmental conditions. Genetic resistance was for many 

years the main control method, but because physiological races of broomrape seem to rapidly evolve it is 

necessary to combine this genetic control with chemical methodologies to avoid the rapid overcoming of 

the resistance genes in use. Launch of commercial selective herbicides for this crop permits to develop 

sunflower genotypes bearing an acetohydroxyacid synthase mutant gene and in this way a new way for 

chemical control was established. At this moment, three technologies were commercially available, and a 

new one, with a broad spectrum of resistance to AHAS inhibitor herbicides is under development and 

testing. Herbicides formulations developed for each of those traits were studied for Orobanche control 

under field and greenhouse conditions with good results. The addition of plant growth regulators to IMI 

herbicides enhances control when compared with the application of the AHAS inhibitor herbicide alone. 

The availability of next generation sequencing technologies, and its applications to produce continuous and 

massive information about parasitic weeds must be exploited for the creation of new herbicides specifically 

directed to this parasitic weed. 

 

Keywords: AIR  broomrape  CLPlus  ExpressSun  herbicide tolerance  Imisun  Sures  
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ABSTRACT 

The devastating root parasitic weed, Orobanche aegyptiaca, is causing enormous crop losses in China, 

especially in Xinjiang region. Maize (Zea mays L.) has the potential to influence the growth of other crops 

through releasing certain allelochemicals. Maize is able to induce germination of at least three Orobanche 

species. We aimed to determine whether maize could be used as a “trap crop” for O. aegyptiaca. In this 

study, ten commercial maize varieties in China were tested for their ability to induce O. aegyptiaca 

germination, the maize variety with high germination rates of O. aegyptiaca seed were screened to control 

O. aegyptiaca on farmland. The results implied that maize could induce O. aegyptiaca germination and the 

germination rates changing in the cut-root experiment and hydroponic experiment were consistent. 

Changcheng799 and Zhengdan958 had the highest stimulation potential on O. aegyptiaca, while Luyu13 

and Zhengyu203 had the lowest stimulation potential. Above mentioned four maize varieties were further 

studied in the pot experiment. Rhizosphere soil, rhizosphere soil extracts, root extracts, and shoot extracts 

from these four maize varieties induced O. aegyptiaca germination, and Changcheng799 displayed the 

highest germination rates. Root extracts generally induced higher germination rates than shoot extracts. It 

was suggested that Changcheng799 could be planted in front of the crops in the field where O. aegyptiaca 

occurred to prevent this malignant weed. 

 

Key words: Orobanche aegyptiaca – maize – trap crop – germination 
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ABSTRACT 

Nowadays it is not enough for seed companies to focusing only on breeding new varieties with good 

resistance for broomrape. The broomrape races evaluate rapidly with increasing aggressiveness, gaining 

surface across Europe.  In this context it is necessary to be revolutionary if we want to win against this 

parasite. The main pillars of development durable solution: 

 

Monitoring: Drawing the map of distribution of Orobanche races based on systematic collections of 

broomrape samples across Europe is enabling us to create customer specific recommendation. Molecular 

characterization of samples is a forward thinking approach what we integrated in the identification of 

newly emerging races. Our collection is feeding the largest private collection of Orobanche samples - 

“Orobanchoteque”
1
 founded and preserved in Biogemma and serve the comprehension of regional 

evolution of races.  

 

Breeding for resistance: Find new genetic resources is a key priority of Limagrain. This cannot be 

boosted without fundamentally different approach. The first innovation in this area is a high throughput 

screening platform
2
 developed and patented by Biogemma. This permits to screen reliably 55,000 

individual plants per year. The platform is serving our breeding since 2012 and is allowing particularly 

promising progress in exploring genetic diversities of resistance against Orobanche. 

 

Resistance mechanism: Go beyond understanding plant-pathogen interaction is as important for us.  The 

patented platform is used also to dissect and in-depth analysis of genetic determinism of resistance. 

These activities allow us to collaborate widely with private and public partners and convert the advance of 

research into sustainable solution.  

 

Limagrain launched SUNEO
® 

brand in 2014. This solution integrates Limagrain’s best sunflower genetics, 

an innovative screening platform for Orobanche resistance and the Clearfield
®
 system.  

 

Key words: Sustainable solution  SUNEO 

 

Limagrain is an international agricultural co-operative group, specialized in field seeds, vegetable seeds 

and cereal products. Founded and managed by French farmers, the Group is the largest European seed 

company and 4th largest seed company in the world.  For further information: www.lgseeds-europe.com 

 

SUNEO® is a registered trademark of Limagrain Europe. 

 

Biogemma is a leading biotech company in Europe involved in Genomics applied to Field crops. Result of 

the merger of the Limagrain biotech activity with two other major seed business companies, with the help 

of two financial growers’ institutions. The company is developing R&D programs with its partners, in field 

crops (Corn, Wheat, Sunflower and Oilseed rape), focused on yield improvement, biotic and abiotic 

stresses and specialty grain compounds. For further information: www.biogemma.com 

 

1) “Orobanchoteque”: founded by Biogemma in 2011 with the support of FSRSO 

2) Orobanche screening platform is a technology protected by patent application EP 13306587.0 
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Syngenta’s integrated sunflowers broomrape management program 
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ABSTRACT 

Orobanche cumana Wallr. causes severe damage to sunflowers in many countries in Europe and 

Asia, is presently expanding and developing new virulent races. Genetic resistance has been very 

successful control method in sunflowers since early XX century. However, every time a new 

source of resistance has been introduced, the broomrape has developed new virulent races 

overcoming the resistance. Although genetic resistance will continue being a fundamental pillar 

for the sunflower broomrape control, the main obstacle in using resistant varieties is their fast 

break down and the appearance of new virulent races of the parasite. We recommend to keep new 

genetic resistances, such as resistance to race F, to be used only when the previous resistance to 

race E  is not useful anymore, in stead of using the new genetic resistance to prevent the spread of 

a new race F, because it has been demonstrated, that the introduction of such resistance in a 

heavely broomrape infected field would select new races capable to overcome the new  F 

resintant gene. Syngenta first introduced herbicide tolerant sunflower hybrids in Turkey and 

Spain in 2003. This hybrids allowed the treament with imidazolinone herbicides (The 

CLEARFIELD® production system). This system offered an excellent opportunity for the post-

emergence herbicide control of the parasitic weed. This chemical control is not race specific and 

may serve both to prevent the parasitic plant to spread to new areas and to control it in already 

infected areas. Different crop management measures may help to the ultimate goals of:  reduction 

of existing seed banks, prevention of further seed production and avoiding seed dissemination. 

Thus, an integrated control program is the best way to preserve sunflower production.  Inspired 

on the experience gained in some eradication or control programs, such as the “Emergency plan 

for broomrape control in Israel” and “The branched broomrape eradication program in Australia, 

Syngenta, has adopted sustainable broomrape management program. Syngenta has built a 

broomrape excellence center in 2013, in Stein, one of the Syngenta research centers,  to develop a 

long term sustainable solution to control broomrape in sunflowers reinforcing our leadership 

position in this crop. The main aims for this center are to improve our screening capacity to 

support our breeding efforts; to study in depth the host-parasite relationship and to develop new 

control solutions, including genetic, chemical or a combination of both. New control approaches 

will also be included. 
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ABSTRACT 

The history of developing sunflower varieties resistant to broomrape began at the start of the second 

decade of the 20
th

 century with the development of the first few varieties resistant  to race A at several 

breeding stations in Russia. Since that time, the racial composition of broomrape has been changing 

cyclically. The appearance of new races such as B, C, D, E, F, G, H and so on has been reported in several 

countries of central and Eastern Europe as well as in Turkey and Spain and, most recently, China. Sources 

of resistance to races A through E can mostly be found in Russian varieties, while those for resistance to 

races E through H and further are in genotypes developed by crossing cultivated sunflower genotypes with 

certain wild species of the genus Helianthus. When it comes to broomrape, the first significant germplasm 

exchange on an international level occurred  in the late 1970s and early 1980s, when the source of CMS 

and Rf genes was discovered and work on developing sunflower hybrids began.  

 In parallel with the appearance of race E in the late 1970s and its spread across the countries that are 

large sunflower producers, there was a significant exchange of A lines developed at public institutions with 

private companies with the aim of developing joint resistant hybrids.  

 With the founding of the FAO-European Research Network on Sunflower in 1975, work began on 

studying a large number of sunflower traits including broomrape resistance. These programs involved 

researchers from both public and private organizations. Broomrape was studied within several Working 

Groups (environmental study of hybrids, disease studies, genetic research, and wild species). The best 

results were achieved between 1997 and 2005 within the Sub-Working Group on Orobanche.  

 In parallel with these collaborations, there was also intensive cooperation between some private 

companies and public institutions that involved the exchange of resistant A lines and the development of 

commercially based joint hybrids. This form of cooperation has produced the best results, especially in the 

last 10 years.  

 The appearance of new virulent races (F, G, H, etc.) calls for the formation of a global program in 

which both public and private organizations would take part. The first step would be to form a list of 

participating organizations. Then, project tasks would have to be defined that would include precisely 

defined goals, time frames for their realization, division of  labor, sources of financing, methods of use of 

the results achieved, and intellectual property rights.  

 
Key Words: Sunflower  broomrape  sources of resistance  genetics of resistance  international 

cooperation 
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