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SUMMARY

Field dodder is a parasitic plant that attaches to stems and leaves of broadleaf plants, 
including weeds, field crops, vegetables and ornamentals, across most agricultural regions 
of the world. Effective field dodder control is extremely difficult to achieve due to the nature 
of attachment and close association between the host and the parasite, which require a 
highly effective and selective herbicide to destroy the parasite without damaging its host. To 
establish a strategy for controlling parasite growth and restricting the spread of field dodder 
in crop fields, it is important to learn more about this weed, its life cycle and development.
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Introduction

Plants of the genus Cuscuta (common name: dodder) 
are obligate holoparasitic species. Dodders are the 
most important group of parasitic weeds in the world, 
inhabiting virtually every continent and causing sweeping 
damage to both crop and non-crop species (Dawson et al., 
1994). The field dodder is a parasite with a wide spectrum 
of hosts. Most field dodders are polyphagous species, 
parasitizing cultivated crops (e.g. Medicago sativa, Beta 
vulgaris, Allium cepa, Allium sativum, Capsicum annum, 
Cucumis sativus, Cucurbita pepo, Daucus carota, Lactuca 
sativa, Lycopersicum esculentum, Nicotiana tabacum), as 
well as weed and wild flora (e.g. Amaranthus retroflexus, 
Polygonum aviculare, Chenopodium album, Ambrosia 
artemisiifolia, A. trifida, Matricaria chamomilla, 
Solanum nigrum, Xanthium strumarium, etc.) (Kojić 
& Vrbničanin, 2000; Vrbničanin et al., 2013). Most of 

the damage caused by these parasitic flowering plants 
results from the fact that parasitism is the most acute 
form of negative interaction between vascular plants 
in which one of the partners becomes a heterotroph 
living at the expense of the other, its host. Field dodder 
infestation leads to gradual weakening of its host plants, 
reduced lushness of growth and very limited vegetative 
and generative yield (Koskela et al., 2001). Damage 
caused this way may eventually cause total destruction 
of the host plant.

There is no single technology to control this parasitic 
weed (Joel et al. 2007; Parker, 2009). Newly ploughed fields 
run a high risk of invasion unless care is taken to prevent 
introduction of parasitic weed seeds and farmers (and 
others) educated to be on alert for new infestation (Panetta 
& Lawes, 2005). The only way to cope with parasitic weeds 
is through an integrated approach, employing a variety of 
measures in a concerted manner, starting with containment 
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Cuscuta life cycle

Steps in the life cycle of plant parasites include: (1) 
seed germination; (2) early seedling development; (3) 
search for a host plant, haustorium induction and 
invasion of the host, haustorium maturation; and (4) 
interaction with the host plant (Stewart & Press, 1990; 
Yoder, 1999). 

Seed germination and search for a host

As in all other angiosperms, the life cycle of Cuscuta 
plants begins with seed germination. Germinating 
Cuscuta seedlings depend on limited seed reserves, they 
are unable to survive alone for a long time and must 
find an appropriate host plant stem within a few days 
(Runyon et al., 2006). Cuscuta seedlings normally live 
less than 3 weeks before becoming parasitic. 

Seed dormancy is an important feature of C. campestris 
that ensures its survival as a parasite of crops (Hutchison 
& Ashton, 1980). There are three different types of seed 
dormancy (morphological, physical and physiological), 
at least two of which have evolved on several specific 
occasions (Baskin & Baskin, 1998). Dormancy of C. 
campestris occurs owing to its hard seed coat (Lyshede, 
1992). The percentage of hard seeds at dispersal varies 
among C. campestris (Hutchison & Ashton, 1979) and 
C. chinensis plants (Marambe et al., 2002). Dormancy 
can be broken by the activity of soil microorganisms or 
by tillage, causing scarification of seed coat (Haidar et 
al., 1999). The dynamics of germination of C. campestris 
depends on a double mechanism of dormancy. After a 
period of primary dormancy (additional maturation 
caused by coat impermeability), the seed goes into an 
annual cycle of secondary dormancy. In C. campestris, 
secondary dormancy occurs at the end of summer and it 
prevents germination during the following autumn and 
winter in order to avoid the season in which potential 
hosts of the temperate region would be scarce due to 
low temperatures. Secondary dormancy ends at the end 
of winter when temperature begins to grow and overall 
conditions for germination and growth of host plants 
improve (Benvenuti et al., 2005). Physical dormancy 
has been reported for seeds of several Cuscuta species: 
C. campestris (Benvenuti et al., 2005; Hutchison & 
Ashton, 1980), C. trifolii (Lados, 1999), C. monogyna and 
C. planiflora (Salimi & Shahraeen, 2000), C. chinensis 
(Marambe et al., 2002), C. gronovii, C. umbrosa, C. 
epithymum and C. epilinum (Costea & Tardif, 2006). 
However, it is not common for Cuscuta pedicellata 
(Lyshede, 1984) because seeds of that species are readily 

water permeable due to a specific structure of their 
epidermis and endosperm.

To find and attach to potential hosts, Cuscuta plants 
recognize plant volatiles as chemo-attractants which 
guide seedling growth and increase the chances of 
successful establishment of a connection (Runyon et 
al., 2006). However, expert options vary as to what 
is the necessary impulse for germination of field 
dodder seeds. Some researchers (Vail et al., 1990; 
Benvenuti et al., 2002) believe that Cuscuta spp. do not 
require host-root exudates to stimulate germination, 
similar to some important holoparasitic weeds of the 
genus Orobanche and some hemiparasitic weeds in 
the genus Striga. Field dodder as a stem parasite is 
strongly impacted by light signals, which stimulate 
germination of its seeds (Orr et al., 1996; Tada et al., 
1996; Haidar, 2003). Field dodder seedlings tend to 
grow in the direction of light source, primarily red/
far red light, which help them find hosts, while far red 
and blue light have a significant role in prehaustoria 
formation. Recognition of a host occurs through 
phototropic mechanisms, and some authors claim 
that chemotropism (movement induced by chemical 
stimulus) and thigmotropism (movement induced 
by mechanical stimulus, i.e. by touch) have equally 
important roles in host recognition process (Haidar 
et al., 1997). Runyon et al. (2006) found that volatile 
chemical substances were also important for movement 
of Cuscuta campestris seedlings in the dark.

Haustorium induction and invasion  
of the host

An ability to form specialized organs for absorption, 
i.e. haustoria (Figure 2), is the chief adaptive property 
of all higher parasitic plants (Hibberd & Jeschke, 2001). 
In field dodder plants, such structures are created 
from the stem meristem tissue of a parasitic plant 
and they are considered as modified adventive roots 
(Swift, 1996). Haustoria may develop even when no 
potential host is around (Tsivion, 1981; Tada et al., 
1996; Ihl & Wiese, 2000). The main stimulus for 
developing haustorial tissue may be simply the contact 
with another surface, such as glass (Rath & Mohanty, 
1987; Tada et al., 1996), filter paper or plastic for 
example (Beliz, 1986). 

The development of haustoria may be roughly 
differentiated into three stages (Piehl, 1963): (1) 
attachment (i.e. establishing of a connection with the host 
tissue); (2) penetration (insertion into the host tissue) 
and (3) conductive stage (transmission of nutrients).
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Vilina kosica - životni ciklus i interakcija  
sa domaćinom

REZIME

Vilina kosica je parazitska cvetnica koja se vezuje za stablo i lišće biljaka domaćina i 
parazitira značajan broj ekonomski značajnih vrsta, korove i ukrasno bilje. Postoje različite 
mere koje se mogu preduzeti za suzbijanje viline kosice, počev od preventivnih (čist semenski 
materijal, otporne sorte), preko mehaničkog uklanjanja (košenje, ručno uklanjanje) do 
korišćenja herbicida, ali je veoma teško postići efektivnu kontrolu ove parazitne cvetnice, 
zbog prirode vezivanja sa biljkom domaćinom. Za pravljenje dobre strategije u suzbijanju 
viline kosice pored integrisanja gore pomenutih mera, neophodno je i poznavanje njenog 
razvoja i životnog ciklusa. 

Ključne reči: Vilina kosica; Cuscuta; Životni ciklus; Domaćin


