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ABSTRACT: During 2002—2004, field surveys of field dodder (Cuscuta campestris
Yuncker) in croplands were done in southwestern Slovakia. From among 150 localities
surveyed, 80 were found infested by the field dodder. Within crop plants, C. campestris in-
fested sugar beet (Beta vulgaris), alfalfa (Medicago sativa), tobacco (Nicotiana tabacum),
potato (Solanum tuberosum), lentil (Lens esculenta), parsley (Pastinaca sativa) and onion
(Allium cepa). Besides the crops, 18 weed species were also recorded. The species from the
genus Polygonum (Polygonaceae) were the most important and acted as a significant reser-
voir of field dodder in cropland. C. campestris was not found in cold climatic regions with
altitude higher than 240 m.

The impact of field dodder infestation on sugar beet yield was studied during the year
of 2004 in two localities (Salov and Zitavce) in southwestern Slovakia. The presence of fi-
eld dodder markedly reduced both, quantity and quality of sugar beet yield. Weight of hea-
vily infested beets was reduced from 21.6 to 37.4% and sugar content from 12.0 to 15.2%.
Such decline of both parameters was also recorded when field dodder was removed together
with leaves of sugar beet during growing season at the end of July. The aim of the infested
leaves removal was to decrease mass of field dodder seeds. Although the leaf area of sugar
beet regenerates, the decrease of quality and quantity was observed. The decline was the sa-
me at both localities, no matter whether the fields were irrigated (Salov) or not (Zitavce).

KEY WORDS: Beta vulgaris, Cuscuta campestris, dodder, infested leaf removal, su-
gar content reduction, yield losses

INTRODUCTION

Field dodder (Cuscuta campestris) is an annual holoparasitic stem parasi-
te in the family Cuscutaceae with leafless, thread-like, orange or yellow stems
that twine over other plants. The species was introduced from North America
to Europe in 1883 (Jehlik, 1998). C. campestris was found on 85 host plant

* The paper was presented at the first scientific meeting IV INTERNATIONAL SYMPO-
SIUM ON SUGAR BEET Protection held from 26—28 september 2005 in Novi Sad.
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species, including sugar beet, alfalfa, potato, tomato, onion and other vegetable
crops (Erdos, 1971, Nemli, 1986) but not grasses (Dawson et al,
1994). In addition, dodder seed is difficult to exclude from commercial alfalfa,
clover, or flax seed (Parker and Riches, 1993).

Detailed data on the basic biology of C. campestris are reported by Cooke
and Black (1987), Malik and Singh (1979) and Visser (1985).

There is no evidence that Cuscuta spp. does not injure crop plants by
producing allelochemicals, nor does Cuscuta spp. compete with crop plants in
gathering environmental resources. The interference of Cuscuta spp. with crop
plants is entirely by parasitism. The crop gathers resources and elaborates
them into organic substances. The parasitic Cuscuta spp. then diverts the ela-
borated products (e.g. sugar) as well as basic resources (water and minerals) to
itself. Parasitism by Cuscuta spp. can suppress the host plant severely (D aw -
son et al.,, 1994). Field dodder can also transmit various viruses (Garau et
al.,, 1993, Kumar and Mohan, 1994) and mycoplasma-like organisms
(Credi and Santucci, 1992, Viczian et al., 1998).

Intensity and severity of C. campestris attack on sugar beet highly de-
pends on the effect of mineral nutrition (NPK fertilization). Lower rates of
inadequate ratio of minerals, particularly in dry years are responsible for incre-
ases in C. campestris infection (StojSin et al.,, 1991). C. campestris parasi-
tizing sugar beet inhibits the growth of the host plant and reduces the content
of sugars in leaves, petioles and roots, also altering the ratio of various sugars
present (Evtushenko et al., 1973). Besides, the field dodder infestation on
sugar beet slightly reduces K and Na contents and slightly increases Ca and
Mg contents of the host plant (Chepkasova, 1973). The study of pho-
tosynthetic pigments in leaves of dodder-infested sugar beet plants showed that
sugar beet plants intensively synthesized pigments, especially chlorophyll, in
the early stages of infestation. As parasitization progressed, the pigment con-
tent of host plants declined and photosynthesis decreased (Karakeeva,
1973).

The objectives of this research were to investigate the distribution and
harmfulness of field dodder at sugar beet fields in Slovakia in order to find out
more about an emerging threat for sugar beet and other field crops.

MATERIAL AND METHODS

During the growing seasons 2002—2004, the occurrence of Cuscuta spp.
was observed in the agroecosystems of Slovakia following the natural pheno-
logy of dodders. 150 localities were chosen in different geographic and clima-
tic regions. Collections were made depending on the amount of variation in
the geography. Collecting sites were grassy or weedy roadsides, fallow fields
and Cuscuta spp. — infested croplands planted with various crops. At each lo-
cality, plants were identified. Identification was based on the flower structure.

The impact of field dodder, C. campestris, infestation on sugar beet yield
and quality was studied during 2004 in two commercial sugar beet fields in
southwestern Slovakia, Salov (48°01°’N 18°48’E, 178 m a. s. 1., field was irri-
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gated) and Zitavce (48°12°N 18°18’E, 141 m a. s. ., no irrigation present).
The samples were taken during September at both locations. The samples con-
sisted of 25 sugar beet plants infested by field dodder, 25 plants without infe-
station and 25 plants with recovered leaf area after the infestation removal.
The samples were selected at random within field dodder infested and uninfec-
ted sugar beet plants. Sugar beet roots were topped, placed in bags and tran-
sported to the sugar refinery Eastern Sugar Dunajskd Streda for analyses. The
percentage of sucrose and quality analyses were determined by the Eastern Su-
gar laboratory using standard industry procedures.

RESULTS

Altogether, four species of dodders were found on 150 different localities
in agroecosystems of Slovakia, C. campestris, C. epithymum, C. europaea and
C. lupuliformis. From among 150 localities surveyed, 80 were infested by field
dodder (C. campestris). The complete view of localities infested by field dod-
der is given in Figure 1. Within crop plants, C. campestris infested sugar beet
(Beta vulgaris prov. altissima), alfalfa (Medicago sativa), tobacco (Nicotiana
tabacum), potato (Solanum tuberosum), lentil (Lens esculenta), parsley (Pasti-
naca sativa) and onion (Allium cepa) in Slovakia. Besides the crops, 18 weed
species were also recorded. The species from the genus Polygonum (Polygona-
ceae) were the most important. C. campestris was not found in cold climatic
regions with altitude higher than 240 m. In Slovakia, the only locations with
regular infestation of sugar beet by field dodder (these are marked with white
dots in Figure 1) were Abrahim (48°15°N 17°37°E, 125 m a. s. 1), Inha
(48°11°’N 18°30’E, 180 m a. s. 1), Salov (48°01’N_18°48’E, 178 m a. s. 1),
Velky Cetin (48°13°N 18°12°E, 137 m a. s. 1.) and Zitavce (48°12°N 18°18’E,
141 m a. s. L).

At both locations observed (Salov, Zitavce) for the impact of field dodder
on sugar beet, dodder infestation reduced weight and sugar content (Table 1
and 2). At Zitavce, weight of 25 beets, taken from dodder-infested plants was
reduced by 4 kg (37.4% reduction) and sugar content by 2.2% (12% reduc-
tion). At Salov, weight of 25 beets, taken from infested plants was reduced by
2.7 kg (21.6% reduction) and sugar content by 2.4% (12.7% reductlon) The
reduction was slightly lower (except of sugar content at Salov) in beets taken
from plants where leaf area recovered after the infestation and dodder removal.
In this case, weight of 25 beets was reduced by 1.9 kg (17.4% reduction) and
sugar content by 2% (11.4% reduction) at Zitavce and by 2 kg of weight
(15.6% reduction) and by 2.9% of sugar content (15.2% reduction) at Salov.
The decline was the same at both localities, no matter whether the fields were
irrigated (Salov) or not (Zitavce).

DISCUSSION

Of the four dodder species recorded at Slovakian croplands, only C. cam-
pestris and C. epithymum were regularly found throughout south of Slovakia.
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C. campestris never exceeded 240 m a. s. . and was found exclusively at the
warmest localities of Slovakia, with maximum occurrence in the western part
of state (Figure 1). From the literature, it is known that 85 various crop plants
and weeds serve as hosts for C. campestris (Erd o s, 1971), our findings show
that in Slovakia, crops parasitized by this species included only potato (Sola-
num tuberosum L.), sugar beet (Beta vulgaris L.), alfalfa (Medicago sativa L.),
lentils (Lens esculenta), tobacco (Nicotiana tabacum L.), parsley (Pastinaca
sativa) and onion (Allium cepa). In addition, other 18 plants were found as
hosts for C. campestris. Within these hosts, Polygonum spp. was the most
common one occurring on 44 out of 47 localities observed. It acted as a signi-
ficant reservoir of field dodder in cropland. Similarly Jehlik et al. (1998)
cited Polygonum arenastrum, Artemisia vulgaris and Atriplex tatarica like do-
minant hosts of C. campestris in Slovakia. The only problematic species are C.
campestris and C. epithymum in the agroecosystems of Slovakia. While C. epi-
thymum has already been infesting huge amount of alfalfa fields throughout
the state, hitherto C. campestris has been damaging crops at the warmest loca-
lities exclusively. On the other hand, there is a big potential of C. campestris
to spread into agricultural crops. The reasons for such spread are different.
Above all: 1) the great distribution of the main host plant (Polygonum spp.)
throughout Slovakia and very low host specificity, 2) limited number of natu-
ral enemies of C. campestris expected (because it is an invasive plant) in order
to suppress population density and 3) expected warming, which can make the
species more aggressive.

Field dodder reduces the average weight of sugar beet roots and foliage
and reduces the sugar content, total N, invert sugar and ash contents of roots
and increases the content of pectin substances (Karakeeva, 1973). The pre-
sence of field dodder markedly reduced both, quantity and quality of sugar be-
et yield in Slovakia. Weight of heavily infested sugar beet roots was reduced
from 21.6 to 37.4%. Similarly, Lukovin and Kitenko (1974) noted su-
gar beet root yields reduction up to 50% in Kyrgyzstan. Of the studies that ha-
ve been done to determine the impact of field dodder on sugar content, there
were similar results regarding actual sucrose losses. For example, Karakee-
va (1973) observed 1—2.6% sugar reduction and Belyaeva et al. (1978)
reported reduction in the sugar content by 1.5—1.9% and the sugar yield by
3.5—4 t/ha, both in Kyrgyzstan. Sugar content reduction ranges from 2.2—
24% (i.e. 12.0—12.7% of sugar yield reduction) in Slovakia. Such decline of
both parameters was also recorded when field dodder was removed together
with leaves of sugar beet during growing season at the end of July. The aim of
the infested leaves removal was to decrease mass of field dodder seeds. Altho-
ugh, the leaf area of sugar beet regenerates, the slight decrease of quality and
quantity was observed (Table 1. and 2).
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Table 1. Gross yield and sugar content of sugar beet infested by field dodder, Cuscuta campestris,
at location Salov. Results are based on samples of 25 sugar beets taken on September 27, 2004

Sugar beet plants Weight/kg Beet tops/kg Sugar content/%*
Non-infested with field dodder 12,71 5,04 19,03
Infested with field dodder 9,96 7,43 16,61
Leaf area recovered after the 10,73 5.43 16.14

infestation removal

* Laboratory tests, the percentage of sucrose and quality analyses were determined by sugar refi-
nery, Eastern Sugar Dunajskd Streda using standard industry procedures

Table 2. Gross yield and sugar content of sugar beet infested by field dodder, Cuscuta campestris,
at location Zitavce. Results are based on samples of 25 sugar beets taken on September 22, 2004

Sugar beet plants Weight/kg Beet tops/kg Sugar content/%*
Non-infested with field dodder 10,81 3,10 18,10
Infested with field dodder 6,77 493 15,92
Leaf area recovered after the 8.93 3.8 16,03

infestation removal

* Laboratory tests, the percentage of sucrose and quality analyses were determined by sugar refi-
nery, Eastern Sugar Dunajska Streda using standard industry procedures

The severity of infestation depends on the growth stage of the host plant
at the time of initial dodder attachment. The greatest growth reduction occurs
when dodder attaches to sugar beet plants very early. Although established
host plants are usually not killed by dodder infestation, reduction of both,
quantity and quality of sugar beet will occur. When multiple attachments are
made to the same host plant (already established), death can occur as we found
in the case of sugar beet in Slovakia. The weakened state of infected plants al-
so predisposes them to losses caused by other pests such as diseases, insect
and nematode invasions (Cudney et al., 1992).

There are many options available to help decrease the crop infestations by
dodders such as hand cultivation, spot or field burning, close mowing, later
planting time and crop rotation with cereals or corn (Dawson et al., 1994).
Within chemical control, interesting results were obtained using maleic hydra-
zide at 7 kg/ha + wetter 0.5% applied at the flowering stage of dodder. The
procedure reduced the foliage of the parasite by 74—88%, the germination of
surviving malformed seeds was reduced to less than 25% and thus, seed reser-
ves in the soil were decreased (Belyaeva et al., 1978). On the other hand,
biological control is particularly attractive means of suppressing field dodder
in crop because, owing to its intimate relationship with the host plant, it is dif-
ficult to apply chemical herbicides in such a way the crop is not adversely af-
fected (CAB, 1987). Hence, it is surprising that little effort has been made to
achieve biological control of these weeds worldwide, so the search for biologi-
cal control agents therefore seems to be warranted.

183



ACKNOWLEDGEMENTS

This work was supported by Eastern Sugar Dunajskd Streda, the Science
and Technology Assistance Agency of Slovakia under Contract No. APVT-51-
-022002 and the Grant Agency VEGA, project No. 1/2430/05.

REFERENCES

Belyaeva, A. V, Cherkasova, A. P, Shpanova, L. G, Alfimova, R.
A. (1978): Maleic hydrazide against dodder, Sakharnaya Svekla 23: 37—39.

CAB International Institute of Biological Control (1987): Digest: Potential for biologi-
cal control of Cuscuta spp. and Orobanche spp., Biocontrol News and Informa-
tion, 8: 193—199.

Chepkasova, A. P. (1973): The effect of MH on the content of mineral nutrients in
sugar beet infested with dodder, Vliyanie fiziologicheski aktivnykh soedinenii na
obmen veshchestv i produktivnost’ rastenii 1973: 32—35.

Credi, R, Santucci, A. (1992): Dodder transmission of mycoplasma-like orga-
nisms (MLOs) from grapevines affected by a flavescence doree-type disease to
periwinkle, Phytopathologia Mediterranea, 31: 154—162.

Cooke, D. A,, Black, L. D. (1987): Biology and control of Cuscuta campestris and
other Cuscuta spp.: a bibliographic review, Dept. Agric. South Australia, Tech.
Paper, 18: 33.

Cudney, D. W., Orloff, S. B., Reints, J. S. (1992): An integrated weed mana-
gement procedure for the control of dodder (Cuscuta indecora) in alfalfa (Medi-
cago sativa), Weed Technology 6: 603—606.

Dawson, J. H, Musselman, LJ., Wolswinkel, P, Dorr, 1. (1994): Bio-
logy and control of Cuscuta, Rev. Weed Sci., 6: 265—317.

Erdos, P. (1971): A Cuscuta trifolii Bab. és a C. campestris Yunck. gazdanovény-
-spektruma, Bot. Kozlem., 58: 145—151.

Evtushenko, G. A, Petrova, V.M., Veber, L. A., Alfimova, R. A, Er-
kimbaeva, A, Shapanova, L. G, Karakeeva, R. K. (1973): The car-
bohydrate composition of MH-treated sugar beet and dodder, Vliyanie fiziologic-
heski aktivnykh soedinenii na obmen veshchestv i produktivnost’ rastenii, 1973:
19—-26.

Garau, R, Prota, V. A, Boscia, D, Piredda, R.,, Prota, U. (1993): Studi-
es on grapevine virus b isolates from corky bark-affected vines in Sardinia, Rivi-
sta di Patologia Vegetale, 3: 83—89.

Jehlik, V. (1998): Alien Expansive Weeds of the Czech Republic and the Slovak Re-
public, Academia, Praha, pp 506.

Karakeeva, R. K. (1973): Changes in the pigment composition of sugar beet leaves
in relation to parasitization by dodder and treatment with MH, Vliyanie fiziolo-
gicheski aktivnykh soedinenii na obmen veshchestv i produktivnost’ rastenii, 1973:
27—3l1.

Kumar, R, Mohan, J. (1994): Transmission of lentil mosaic virus, Legume Re-
search, 17: 217—221.

184



Lukovin, S.,, Kitenko, V. (1974): An important method for dodder control,
Sel’skoe Khozyaistvo Kirgizii, 4: 20.

Malik, C. P, Singh, M. B. (1979): Physiological and biochemical aspects of para-
sitism in Cuscuta, A Review. Annu. Rev. Plant Sci., 1: 67—113.

Nemli, Y. (1986): Investigations on dodder species (Cuscuta spp.) and their hosts
and distribution in cultivated areas of Anatolia, Ege Universitesi Ziraat Fakultesi
Dergisi, 23: 11—21.

Parker, C., Riches, C. R. (1993): Parasitic weeds of the world: Biology and con-
trol, CAB International, Wallingford, pp 332.

StojsSin, V., Marié, A, Jocié, B. (1991): Harmfulness of Cuscuta campestris
Yunck. on sugar beet under varying mineral nutrition, Zastita bilja, 42: 357—363.

Viczian, O, Sule, S., Gaborjanyi, R. (1998): Detection and identification of
stolbur phytoplasma in Hungary by PCR and RFLP methods, Acta Phytopatholo-
gica et Entomologica Hungarica, 33: 255—260.

Visser, J. (1985): Parasitic flowering plants, Hollandsch Afrikaansche Uitgevers
Maatschappij, Parow, pp 47.

PACITPOCTPALEHOCT 1M IITETHOCT KPYITHO3PHE KOCHULE,
CUSCUTA CAMPESTRIS YUNCKER, ¥ YCEBUMA HIEREPHE PEIIE
Yy CJIOBAYKOJ

Iletep Tor, Jan J. Tannuk, JbynoBut Llaram
CrnoBauku IMOJbONPUBpPEeNIHN yHUBep3uTeT y Hbutpu,
JemapTMman 3a 3amTuty 6wba A. XauHky 2, 94976 Houtpa, CioBauka

Pesnme

Toxom 2003. u 2004. ronuHe mpaheHa je pacrpoCcTparkbeHOCT KPYITHO3PHE BUJIM-
He xocuue (Cuscuta campestris Yuncker) y arpoekocucreMuma y Croaukoj. C.
campestris je Ouia KOHCTaTroBaHa Ha 80 JokaiuTeTa y pa3HuM AesoBuMa CiioBauke Ha
ciaenehum Oubkama joMahMHUMA U3 Tpyne rajeHux ousbaka: mehepHa pemna (Beta vul-
garis prov. altissima), nyuepka (Medicago sativa), nyBaH (Nicotiana tabacum), KpoMm-
mup (Solanum tuberosum) v niepiiyH (Pastinaca sativa). OCUM Ha KyJITypHUM OUJbKa-
Ma KpyImTHO3pHa BWJIMHA KOCHUIIA je KOHCTaTOBaHa M Ha 18 BpcTa KOpoBa, O KOjUX CY
HajBakHUje BpcTe U3 poaa Polygonum (Polygonaceae), Koju mpeacTaB/ba 3HayajaH pe-
3epBOap OBE BPCTE BWJIMHE KOCWIle Yy arpoekocucremuma. C. campestris HUje Ouna
KOHCTaTOBaHAa Y XJaJHUjUM KIMMATCKUM MOApPYyYjuUMa Ha HAaIMOPCKOj BUCUHU W3HAI
240 m.

AHaIM3UPpATIU CMO U YTULAj KPYMTHO3PHE BUJIMHE KOCUIIE HA BUCUHY MPUHOCA U
KBajuTeT 1iehepHe perie Ha nBa Jiokanurera jyrodamnagHe Ciosauke (IamoB u Ku-
taBie). [IpucycTBO KpynmHO3pHE BWJIMHE KOCHUIIC MMAJIO je YTUIAj HE caMO Ha BUCHHY
IpHHOCA HEro M Ha KBajuTeT luehepHe perne Ha oba JiokaiaureTa. TexnHa KopeHa Ha-
MagHyTUX OWibaka Guia je Hrka onm 12,7 mo 22,0% y nopehery ca HeHamagHyTHMa, a
caapkaj mehepa je y HamagHyTuM Ousbkama 6uo Huxu ox 12,5 mo 37,4%. Jlo cHu-
JKewa oba IapaMeTrpa J0JIa3uiio je M y CUTYyalluju Kaja je Yy TOKy Bererauuje (Kpajem
jyna) oacTpameHa BWIMHA KOcHlla 3ajenHo ca juirheM mehepHe pemne. Llwb oBe mepe
je OMo CHMXKEeHe TPOMYyKIMje ceMeHa BUJIMHE Koculie. JIMCHa mMaca ce pereHepucana,
alu CHWKEHe KBAaHTUTETa M KBaJUTeTa MpMHOCA HUje 3aycTaBjbeHO. Pasnmka y cHM-
YKy KBaJUTeTa M KBaHTUTETA MpUHOCAa HMje Owio HU u3Mely Ouibaka Koje cy Owuiie
saymBaHe (I1layoB) u Guibaka ca mapliesia U3 cyBor pataperba (JKutasle).
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