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Broomrape is the common name given to a group of flowering
plants belonging to the genus Orobanche that parasitize the roots
of higher dicotyledonous plants. More than 100 species of
Orobanche have been identified, all of which are obligate
parasites that lack chlorophyll and depend upon their host for
sustenance (Musselman 1980). After establishing connections
with the vascular system of their hosts, broomrapes draw nutrients
and water from roots or other underground parts of hosts after
infection (Musselman 1980). The broomrapes are a major
constraint to sunflower production in many regions of Europe,
particularly in those countries that border the Mediterranean and
Black Seas (Antonova 2014). The most widespread and common
broomrape species that attacks sunflower is O. cumana.
In early September 2014, a commercial sunflower production
field in Kimball County, Nebraska, was found with numerous
unknown plants with purple to blue flowers (Fig. 1) emerging
from the soil and associated with the base of sunflower plants.
The affected sunflower plants (estimated 30% incidence) (Fig. 2)
were clustered in one particular area which comprised approximately 25% of the total area of the field. The unknown plants
were found parasitizing the roots of the sunflower plants (Figs. 3
and 4), and were identified as the annual parasitic plant O.
ludoviciana (Louisiana broomrape) by means of both morphological characteristics and molecular analyses.

FIGURE 1
Orobanche ludoviciana (Louisiana broomrape) emerging from soil at the
base of a sunflower stalk.

TAXONOMIC IDENTIFICATION
Samples from the sunflower production field were collected
and sent to the Tarleton State University Herbarium. Specimens
had sessile, light purple to bluish flowers in dense spikes (Figs. 1
and 3) and had acute calyx lobes. Using these characteristics,
plants were identified as O. ludoviciana Nutt by means of keys in
the Flora of the Great Plains (McGregor and Barkley 1986).
Plants were dried and mounted and the resulting voucher
specimens were deposited in the herbarium. Fresh specimens
were also sent to South Dakota State University for molecular
identification.

FIGURE 2
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The affected sunflower field in June 2015 showing the incidence and
distribution of the dead broomrape shoots from the previous year’s
crop.
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MOLECULAR IDENTIFICATION
DNA was isolated from the Orobanche sample using the
PowerLyzer PowerSoil DNA Isolation Kit (MO BIO Laboratories
Inc., Carlsbad, CA) as per the manufacturer’s instructions. Prior
to the DNA extraction, the Orobanche sample was ground with
liquid nitrogen using a mortar and pestle. The internal transcribed
spacers (ITS) region was amplified and sequenced using primers
ITS1 and ITS2 (White et al. 1990). A nucleotide BLAST analysis
of the approximately 600-bp fragment in the NCBI database
(GenBank Accession No. KP715157) showed that the best match
was O. ludoviciana (GenBank Accession No. AY911241) with
identities = 574/576 (99%) and gaps = 0/576 (0%).

FIGURE 3
Sunflower root system in the field with O. ludoviciana plant attached.

FIGURE 4
Infected sunflower root system after being washed showing
attachment of O. ludoviciana plant.

CONCLUSIONS
Louisiana broomrape is indigenous to the Great Plains from
Canada south to Texas with a natural habitat of dry, sandy upland
prairies, also characteristic of many areas in this region of the
United States (McGregor and Barkley 1986). This species blooms
from June through August and is known to parasitize a number of
different genera in the sunflower family (Asteraceae), including
ragweed, (Ambrosia) cocklebur (Xanthium), and sagebrush
(Artemisia) (McGregor and Barkley 1986), which are also
commonly found throughout this region.
Although it is uncertain whether the yield was impacted by the
parasite in this field in 2014, the affected plants were substantially
stunted with smaller heads and thinner, more delicate stalks (Fig.
5). To our knowledge, this is the first report for any Orobanche
species found parasitizing commercial sunflowers in the western
hemisphere, and only the second report in more than a century for
any cultivated crop in North America. Fortunately, this report is
not related to the species that is most economically damaging in
Europe (O. cumana); however, Louisiana broomrape could still
potentially present problems for sunflower growers throughout
the Great Plains due to the fact that the parasite is native to and
widely dispersed throughout this region. Furthermore, this region
also produces more than 95% of the commercial sunflowers in the
United States.
LITERATURE CITED
Antonova, T. S. 2014. The history of interconnected evolution of Orobanche
cumana Wallr. and sunflower in the Russian Federation and Kazakhstan.
Helia 37:215-225. doi:10.1515/helia-2014-0017.
McGregor, R. L., and Barkley, T. M., eds. 1986. Flora of the Great Plains.
University Press of Kansas, Lawrence.
Musselman, L. J. 1980. The biology of Striga, Orobanche, and other rootparasitic weeds. Annu. Rev. Phytopathol. 18:463-489.
White, T. J., Bruns, T., Lee, S., and Taylor, J. 1990. Amplification and direct
sequencing of fungal and ribosomal RNA genes for phylogenetics. Pages
315-322 in: PCR Protocols: A Guide to Methods and Applications.
Academic Press Inc., San Diego, CA.

FIGURE 5
Groups of sunflower plants parasitized by O. ludoviciana. Note the
degree of stunting and smaller heads and stalk diameters.
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