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MeBhyHapoaHu CMMMO3MjyM O aKTye/THMM TPEeHAOBUMA Y 3awTut burba Vii

Peu opraHusartopa

MHCTMTYT 3a 3awTtuTy 6u/ba M XXMBOTHY CpeauHy je NpBM CUMMO3MjyM
opraHmsosao 2010. roguHe y roguHu Kaga je npocnaeibao CBoj jybunej 65 rognHa
paga. To je 6Mo HauMoHaNHM CMMMo3ujyM , AKTyenHu npobnem y cy3bujarby
KOpOBa M ONTMMM3auMja NpUMeHe nectuumga y 3awtuty buba “. Cumnosunjym je
6o BeomMa ycnewaH M MM CMO OANYYWIM Aa OBM  cuMmnosujymmn  Gyay
TpaaMUMOHAHN CKYNOBW Y cenTeMbpy CBaKe Apyre roavHe.

Y3umajyhm y 063up notpeby 3a ycnocrtaB/bakbeM 60/be capagmwe ca
UCTpaXXvMBaunMa y permoHy a Takohe wu y EBponu ognyunnm cmo pga 2012
opraHmsyjemo npeu MefhyHapoaHM CMMMO3MjyM O aKTyeNHWM TpPeHAOBMMA Y
3aWTnTH Burba.

Tema MehyHapogHOr CMMMO3MjyMa O aKTyeNlHMM TpPEeHZOBMMA Y 3alTUTK
6buba je npeseHTOBarbe AKTYeNHUMX Ca3Hakba M M3MeHa MCKycTaBa M3 obnactu
3awTnTe 6wmba, yaumajyhm y ob3up passojHe TeHaeHuumje u TpeHgose y Cpbujn
Kao u y ceeTy. Takohe, uWb je M OKym/bake MCTpa)kmBada u3 ose obnactn u
yHanpehere pervoHanHe u mMehyHapoaHe capajre LTO BOAM NoAau3amy HUMBOA
CTPYYHOr M HayyHor paga y WHcTuTyTy n oxpabpyje Mnage ncrpaxusade U3 oBe
obnactn. YseBwm y 063Mp Aa je oBaj cuMnosnjym MehyHapoaHu ouurnegnHa
HEroBa Ba)kHOCT 3a ueny Cpbujy.

NHCTUTYT Kao jeaHa oA rfaBHUX MHCTUTYLMja y 3awTntn bumba opraHM3oBao
je oBaj cumnosujyM 3ajefgHo ca ABe obpa3oBHe MHCTUTYyumje [MorbonpuBpeaHnM
dakyntetoMm u3 Hoeor Caga , [enapTmMaHoM 3a ¢GuTOMEAMUMHY M 3alWTUTY
XUBOTHe cpeanHe w [MpupoaHo- MaTeMaTuykmM dakynteTom u3s Hosor caga —
[JenapTmaHoM 3a buonorujy n ekonorunjy, KojuMa ce UCKpPeHO 3axBasbyjemo.

Y 360pHMKY pagoBa Hanase ce CBM npuxeBaheHu pagoBW peueH3npaHu of
CTpaHe fABa peueH3eHTa. PagoBu cy nogerbeHy y neT cekuuja: EHTOMOnMoruja,
®dutodapmaumja, WHTerpanHa 3awTuTa, Xepbonoruja, duTonartonoruja.
HemaTonoruja.

NckpeHo ce 3axBasbyjeMo MUWHMCTApCTBY MNPOCBETE M HAyke M HALIUM
CMOH30pMMa 3a NOAPLIKY opraHm3aumnjn MehyHapogHor cMMno3smjyMa O akTyesHUM
TpeHAoBMMa y 3aWTUTK burba. Takohe nspakaBaMo 3axBasHOCT ayTopuMa Koju cy
nocnanu CeBoje pafgoBe U peLeH3eHTUMa KOju Cy HaM MOoMOru.

OTtBopeHn cmo 1 6uhemMo BaM BeOMa 3axBajsiHW 3a CBE KOpPWUCHE cyrectuje
Koje 6u Ham nomorne paa cnegehu II MehyHapoaHu CMMMO3njyMm — AKTYesHM
TpeHaoBu y 3awTnuTn 6uba (2014) 6yae jow 605bm |

MpeacenHuk OpraHmsaumoHor Oabopa Cumnosrjyma
[p Henap donosau

CekpeTtap Cumnosunjyma
Op AparaHa Mapucasrbesuh
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RESISTANCE OF SOME SUNFLOWER GENOTYPES TO
BROOMRAPE (OROBANCHE CUMANA WALLR.) AND ITS
INFLUENCE ON SEED YIELD AND QUALITY

MASIREVIC STEVAN', MEDIC PAP SLADANAZ, ZIVANOV DALIBOR?

'Faculty of Agriculture, Novi Sad, Trg Dositeja Obradovic¢a 8, 21000 Novi Sad
*Institute for field and vegetable crops, Maksima Gorkog 30, 21000 Novi Sad

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, MasSirevi¢ 2002). The broomrape genus (Orobanche L.) is
characterized by pronounced biodiversity. There are about 200 species identified so far
throughout the world (Pusch and Giinther 2009), 26 have been found in Serbia (MaSirevi¢
and Koji¢, 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,
Pacureanu-Joita et al., 2008, Antonova et al., 2009, Skorié et al., 2010). According to the
recent investigations, there are some changes in broomrape race composition in Serbia,
(Masirevi¢ 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 (MaSirevi¢ and
Malidza, 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 (§korié et al., 1994). In such heads, decrease of
seed yield and oil content has been noticed (Shindrova et al., 1998, Kaya et al., 2004,
Alcantara 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 Mileti¢ 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.0-08) 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 °C. 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) 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'l) 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 (MaSirevi¢ 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.
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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

) SRl o Average number of
Hybrid head (g) Oil yield per head (g) broomrape per
sunflower plant
IMI-3-369 1265 a 59.5 without broomrape
IMI-3-369%* 379 b 166 b 8.0
IMI-3-911 934 a 473 a without broomrape
IMI-3-911%* 910 a 420 a 18.3
HO-B-2 795 a 418 a without broomrape
HO-B-2* 865 a 442 a 8.5
HO-B-3 64.5 30.0 without broomrape
HO-B-3* 344 b 179 b 29.5
HO-B-4 620 a 327 a without broomrape
HO-B-4* 779 a 39.1 a 11
HO-B-5 669 a 352 a without broomrape
HO-B-5* 743 a 398 a 6.5
NORH-34 809 a 415 a without broomrape
NORH-34* 460 a 241 a 18.5
NS-H-111 74.2 a 38.1 a without broomrape
NS-H-111% 68.6 a 347 a 28.5
p 0.000%** 0.025952*

* Sunflower plants infected with broomrape

Seed and oil vield (g)

Seedyield per simflower plant (g)

HOilyield per sunflower plant{gy

B Averagenumber of broomrape per
sunflower plant

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 (Masirevi¢, 2002). According to Wegmann et al. (1991) crop can be
recognized as tolerant to broomrape if it is parasited but without yield loss, and as resistant
if it is broomrape free.
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Graph.3. Differences in seed yield in sunflower plants infected with broomrape and control
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Tab.2. Differences in seed yield in plants attacked by broomrape and healthy plants

Differences in
o . Differe.nces.in S seed yield in
Seed yield in Seed yield in seed yield in number of attacked and
Hybrid healthy plants | attacked plants attacked and healthy plants
(g) (g) healthy plants [T per one
per plant
(%) broomrape
plant (%)
IMI-3-369 126.5 37.9 -70.0* 8.0 -8.8
IMI-3-911 934 91.0 -2.6 18.3 -0.1
HO-B-2 79.5 86.5 8.8 8.5 1.0
HO-B-3 64.5 344 -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 vield in 0il vield in Differences in oil Average Differences in seed

heal tl)ll lants at tack); d plants yield in attacked number of yield in attacked and

(y)p ( )p and healthy broomrape per | healthy plants per one

g g plants (%) plant broomrape plant (%)
59.5 16.6 -72.1% 8.0 -9.0
473 42.0 -11.2 18.3 -0.6
41.8 442 5.7 8.5 0.7
415 24.1 -41.9 18.5 -2.3
352 39.8 13.1 6.5 2.0
327 39.1 19.6 11.0 1.8
38.1 347 -8.9 28.5 -0.3
30.0 17.9 -40.3* 29.5 -14

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 (A¢imovi¢, 1998). The early
and severe attack of broomrape can cause decrease of sunflower plants height about 40%
(Masirevi¢, unpublished data).

According to Vranceanu et al. (1980), sunflower plants infected with broomrape in
range from O 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-' 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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