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Реч организатора  
 
 

Институт за заштиту биља и животну средину је први симпозијум 
организовао 2010. године  у години када је прослављао свој јубилеј 65 година 
рада. То је био национални симпозијум „ Актуелни проблем у сузбијању 
корова и оптимизација примене пестицида у заштити биља “. Симпозијум је 
био веома успешан и ми смо одлучили да ови симпозијуми буду 
традиционални скупови у септембру сваке друге године.  

Узимајући у обзир потребу за успостављањем боље сарадње са 
истраживачима у региону а такође и у Европи одлучили смо да 2012 
организујемо први Међународни симпозијум о актуелним трендовима у 
заштити биља.   

Тема Међународног  симпозијума о актуелним  трендовима у заштити 
биља је презентовање актуелних сазнања и измена искустава из области 
заштите биља, узимајући у обзир развојне тенденције и трендове у Србији 
као и у свету. Такође, циљ је и окупљање истраживача из ове области и 
унапређење регионалне и међународне сарадње што води подизању нивоа 
стручног и научног рада у Институту и охрабрује младе истраживаче из ове 
области. Узевши у обзир да је овај симпозијум међународни очигледна 
његова важност за целу Србију.  

Институт као једна од главних институција у заштити биља организовао 
је овај симпозијум заједно са две образовне институције Пољопривредним 
Факултетом из Новог Сада , Департманом за фитомедицину и заштиту 
животне средине и Природно- математичким факултетом из Новог сада – 
Департманом за биологију и екологију, којима се искрено захваљујемо. 

У Зборнику радова налазе се сви прихваћени радови рецензирани од 
стране два рецензента. Радови су подељену у пет секција: Ентомологија, 
Фитофармација, Интегрална заштита, Хербологија, Фитопатологија. 
Нематологија.  

Искрено се захваљујемо Министарству просвете и науке и нашим 
спонзорима за подршку организацији Међународног симпозијума о актуелним 
трендовима у заштити биља. Такође изражавамо захвалност ауторима који су 
послали своје радове и рецензентима који су нам помогли.    

Отворени смо и бићемо вам веома захвални за све корисне сугестије  
које би нам помогле да следећи II Међународни симпозијум – Aктуелни 
трендови у заштити биља (2014) буде још бољи !   

 
 

Председник Организационог Одбора Симпозијума  
Др Ненад Доловац 

 
Секретар Симпозијума  

Др Драгана Марисављевић 
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 Broomrape (Orobanche cumana Wallr.) is a flowering parasitic plant which is one of the 
major sunflower parasites. Different sunflower hybrids have different reaction to the broomrape. The 
aim of this paper is to evaluate influence of broomrape attack to seed yield and quality in different 
experimental sunflower genotypes. In this trial we evaluated 13 experimental hybrids to broomrape 
which belong to 3 different groups: resistant to broomrape, high-oleic and resistant to imidazolinone 
herbicides and 4 standard hybrids. Out of 13 inoculated sunflower hybrids broomrape was noticed on 
8. Obtained seed yield and oil content were higher in non-infected plants in comparison to the plants 
infected with broomrape in five hybrids. The negative correlations between number of broomrape 
plants per sunflower plant and seed yield (-0.419717) and oil yield (-0.409165) were obtained. 
 
 Key words: broomrape, sunflower, seed yield, oil yield 

INTRODUCTION 

 Broomrape as a parasite of sunflower in Serbia for the first time was described in 
1951. Since that period it has been appearing with varying intensity almost every year but 
since the 1990s broomrape has been causing significant damage in susceptible sunflower 
hybrids (Gulya et al., 1997, Maširević 2002). The broomrape genus (Orobanche L.) is 
characterized by pronounced biodiversity. There are about 200 species identified so far 
throughout the world (Pusch and Günther 2009), 26 have been found in Serbia (Maširević 
and Kojić, 2002). Despite such high biodiversity, 8 species alone are important parasite 
species in cultivated crops. The species Orobanche cumana (Wallr.) is one of the most 
dangerous parasites on sunflower.  
 In addition to the pest’s huge infectious potential and long viability of seed in the 
soil, another great problem is caused by the heterogeneity of its population i.e. by the 
existence of multiple physiological races, each specific to a particular sunflower region. 
The appearance of new broomrape races has been reported in recent years in: Spain, 
Turkey, Romania, Bulgaria, Russia (Melero-Vara et al., 2000; Kaya et al., 2004; Molinero-
Ruiz and Melero-Vara, 2005; Fernandez Escobar et al., 2008; Schindrova, 2006, 
Pãcureanu-Joita et al., 2008, Antonova et al., 2009, Škorić et al., 2010). According to the 
recent investigations, there are some changes in broomrape race composition in Serbia, 
(Maširević et al., 2012).  
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 Constant monitoring of broomrape population is very important due to reveal 
changes in race composition as well as testing of sunflower hybrids (Maširević and 
Malidža, 2006).  
 Yield losses depend on intensity of attack and susceptibility of cultivated hybrid and 
they can range from 5 to 100 %. High susceptible hybrids infected with broomrape have 
smaller heads which are sometimes sterile (Škorić et al., 1994). In such heads, decrease of 
seed yield and oil content has been noticed (Shindrova et al., 1998, Kaya et al., 2004, 
Alcántara et al., 2006).  
 The aim of this paper is to evaluate influence of broomrape attack in different 
experimental sunflower genotypes. 

MATERIAL AND METHODS 

 The experiment was conducted in field conditions in Svetozar Miletić locality 
(North Serbia), at naturally highly infested plot. This area is known as main foci of hazard.  
 In this trial we evaluated resistance of 13 experimental hybrids to broomrape 
(Orobanche cumana Wallr.) The tested hybrids belong to 3 different groups: resistant to 
broomrape (NORH-28, NORH-29, NORH-30, NORH-33, NORH-34), high-oleic (H.O-B-
2, H.O-B-3 H.O-B-4, H.O-B-5, H.O-08) and resistant to imidazolinone herbicides (IMI-3-
911, IMI-3-369, PARAISO). Hybrids NK NEOMA, NK DELFI, NK KONDI and NS-H-
111 were used as standard. Hybrids were sown in 4 rows in 3 replicates (22 plants in each 
row) (figure 1).  
 

 
 

Figure 1. Sowing of the field trial 
 
 Samples of broomrape seed which were used in the trial were collected during 2010 
in the Vojvodina province. Seed samples were kept in the fridge on +4 0C. The trial was 
sown on April, 19, 2011. and harvested September 12, 2011. 
 Broomrape seed were put in seedbed together with sunflower seeds during the 
sowing. The first five plants in the third row were inoculated, while the fourth row was 
used as uninfested control. Evaluation of the hybrids resistance was done according to the 
number of broomrape plants per one sunflower plant. From these infected plants during the 
harvest heads were taken separately due to calculate seed and oil yield per each plant. 
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 Obtained yields (kg/ha-1) were calculated according to standard 8% moisture and 3% 
impurities. Oil content in seed was measured by NMR method (nuclear-magnetic 
resonance) according to Granlund & Zimmerman (1975). Oil yield (kg/ha-1) was calculated 
as product of seed yield and oil content. 
 Data were analyzed by ANOVA and Duncan test using software Statistica 10.  

RESULTS AND DISSCUSION 

 Out of 13 inoculated sunflower hybrids broomrape was noticed on 8 (graph.1). The 
highest number of broomrape per sunflower plant has hybrids HO-B-3 (29.5) and NS-H-
111 (28.5), while the smallest number has hybrids HO-B-5 (6.5), IMI-3-369 (8.0) and HO-
B-2 (8.5).  
 It is interested to report that hybrid NORH-34 was attacked by Orobanche cumana. 
Broomrape was also noticed in this hybrid during 2009 (Maširević et al, 2011). These 
results could indicate the weakening of resistant genes but also the ability of the pathogen 
to accommodate and to overcome the hybrid resistance. 
 

 
 

Graph.1. Broomrape attack on different sunflower hybrids in condition of artificial inoculation 
 
 Influence of Orobanche cumana on seed and oil yield could be seen in table 1 and 
graph 2. Obtained seed yield and oil content were higher in non-infected plants in 
comparison to the plants infected with broomrape in five hybrids. The exception are hybrids 
HO-B-2*, HO-B-4* and HO-B-5*, in those hybrids infected plants had higher yields. This 
could be explained by relatively low percent of broomrape infection and other factors 
which can influence the seed yield and oil content.  
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Table 1. Obtained seed and oil yield per head of infected and healthy plants in different 
sunflower hybrids 

Hybrid 
Seed yield per 

head (g) 
Oil yield per head (g) 

Average number of 

broomrape per 
sunflower plant 

IMI-3-369 126.5    a 59.5     a without broomrape 

IMI-3-369* 37.9      b 16.6     b 8.0 

IMI-3-911 93.4      a 47.3     a without broomrape 

IMI-3-911* 91.0      a 42.0     a 18.3 

HO-B-2 79.5      a 41.8     a without broomrape 

HO-B-2* 86.5      a 44.2     a 8.5 

HO-B-3 64.5      a 30.0     a without broomrape 

HO-B-3* 34.4      b 17.9     b 29.5 

HO-B-4 62.0      a 32.7     a without broomrape 

HO-B-4* 77.9      a 39.1     a 11 

HO-B-5 66.9      a 35.2     a without broomrape 

HO-B-5* 74.3      a 39.8     a 6.5 

NORH-34 80.9      a 41.5     a without broomrape 

NORH-34* 46.0      a 24.1     a 18.5 

NS-H-111 74.2       a 38.1     a without broomrape 

NS-H-111* 68.6       a 34.7     a 28.5 

p 0.000*** 0.025952*  

* Sunflower plants infected with broomrape 
 

 
Graph.2. Influence of broomrape to seed and oil yield in different sunflower hybrids 

 
 There are significant differences in achieved seed and oil yield in attacked compared 
to non-attacked plants IMI-3-369 (seed -70%; oil -72.1%) and HO-B-3 (seed -46.7%; oil -
40.3%) (tab 2 and 3). In other tested hybrids influence of broomrape to achieved yield was 
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not statistically significant. Hybrid NORH-34 achieved 43.1% lower seed yield and 41.9% 
lower oil content in average, but there is no statistic difference between healthy and 
attacked plant. Eizenberg et al, 2004 reported that susceptible sunflower genotype in 
Orobanche infected field (28-45 broomrape plants per sunflower plant) achieved only 8% 
of seed production compared to control. 
 High attack in hybrid NS-H-111 (28.5) has not important effect to the decrease of 
seed and oil yield. It is known that this hybrid could achieve good results in conditions of 
high infestation (Maširević, 2002). According to Wegmann et al. (1991) crop can be 
recognized as tolerant to broomrape if it is parasited but without yield loss, аnd as resistant 
if it is broomrape free.  
 

 
Graph.3. Differences in seed yield in sunflower plants infected with broomrape and control 

plants 
 

 
Graph.4 Differences in oil yield in sunflower plants infected with broomrape and control plants 
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Tab.2. Differences in seed yield in plants attacked by broomrape and healthy plants 

Hybrid 

Seed yield in 

healthy plants 
(g) 

Seed yield in 

attacked plants 
(g) 

Differences in 
seed yield in 

attacked and 
healthy plants 

(%) 

Average 
number of 
broomrape 

per plant 

Differences in 

seed yield in 
attacked and 

healthy plants 
per one 

broomrape 
plant (%) 

IMI-3-369 126.5 37.9 -70.0* 8.0 -8.8 
IMI-3-911 93.4 91.0 -2.6 18.3 -0.1 

HO-B-2 79.5 86.5 8.8 8.5 1.0 

HO-B-3 64.5 34.4 -46.7* 29.5 -1.6 

HO-B-4 62.0 77.9 25.7 11.0 2.3 
HO-B-5 66.9 74.3 11.1 6.5 1.7 

NORH-34 80.9 46.0 -43.1 18.5 -2.3 

NS-H-111 74.2 68.6 -7.6 28.5 -0.3 

 
Tab.3. Differences in oil yield in plants attacked by broomrape and healthy plants 

Oil yield in 
healthy plants 

(g) 

Oil yield in 
attacked plants 

(g) 

Differences in oil 
yield in attacked 

and healthy 
plants (%) 

Average 
number of 

broomrape per 
plant 

Differences in seed 
yield in attacked and 

healthy plants per one 
broomrape plant (%) 

59.5 16.6 -72.1* 8.0 -9.0 

47.3 42.0 -11.2 18.3 -0.6 
41.8 44.2 5.7 8.5 0.7 

41.5 24.1 -41.9 18.5 -2.3 

35.2 39.8 13.1 6.5 2.0 

32.7 39.1 19.6 11.0 1.8 
38.1 34.7 -8.9 28.5 -0.3 

30.0 17.9 -40.3* 29.5 -1.4 

 
 Generally, the negative correlations between number of broomrape plants per 
sunflower plant and seed yield (-0.419717) and oil yield (-0.409165) were obtained. 
 If the effect of broomrape to seed and oil yield analyzed separately per hybrid, the 
negative correlation was noticed in all hybrids, but the significant negative correlation was 
obtained in HO-B-3 (-0.966975; -0.962241) and HO-B-4 (-0.990622; -0.997403).  
 Intensity of damage depends on severity of attack and decrease of the seed yield is 
explained by number of broomrape plants per sunflower plant (Aćimović, 1998). The early 
and severe attack of broomrape can cause decrease of sunflower plants height about 40% 
(Maširević, unpublished data). 
 According to Vranceanu et al. (1980), sunflower plants infected with broomrape in 
range from 0 to 10% are considered as resistant, while the plants with attack 10-20% could 
be classified as tolerant.  
 Gospodinov (1960) reported if the number of broomrape plants per one sunflower 
plant are from 1 to 10 the seed yield is decreased for 13.8%, and if the number of 
broomrape plants per sunflower plant are 111 to 130 the loss is 70%.  
 According to Grenz et al., 2008 presence of 50, 200 and 1600 kg-1 seed of 
Orobanche cumana  leads into reduction of sunflower seed size and number in average for 
13%, 25%, 37% respectively and this loss directly influenced to the total seed and oil yield.  
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 Our results indicate that tested hybrids expressed different susceptibility and variable 
response to broomrape attack. Five out of eight hybrids had smaller yields due to 
broomrape attack. The seed yield loss in attacked sunflower plants varied from 2.6-70% 
and the oil yield loss varied from 8.9- 72%.  
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