UDK 632.51
Review paper — Pregledni rad

Datum prijema: 24.05.2024.
Datum odobrenja: 06.06.2024.
Doi broj: 10.5937/33ah-51194

Stellaria media (L.) Vill. (common chickweed) - a strong or weak
competitor in the autumn and early-spring sown crops?

Zvonko Pacanoski

Faculty of Agricultural Sciences and Food, Ss. Cyril and Methodius University, Skopje,
N. Macedonia
e-mail: zvonkop@fznh.ukim.edu.mk

SUMMARY

Due to its capability to produce considerable amounts of seeds in temperate climate conditions,
Stellaria media (L.) Vill. colonizes easily any cold and humid environment prior before the fall-
spring seeded crops can become competitive. Usually, it is a weed occurring in many crops in
temperate and boreal climates, where it is often among the earliest spring appearing weeds. S.
media is considerably one of the most common weeds in winter and spring cereal stands, a highly
competitive weed in peas and winter oilseed rape, one of the prevailing weed species in seedling
lucerne, a serious weed in citrus, one of the most frequent weeds in strawberry, and one of the most
common weeds present in conventional sugar beet. S. media is a principal weed problem in vegetable
cultivation and in turf and gardens in almost all countries in the temperate part of the planet.

On the other hand, in comparative trials of weed competitiveness and yield suppression
in many crops, S. media had a smaller competitive capacity than Raphanus raphanistrum,
Chenopodium album, Galium aparine, Polygonum persicaria, Alopecurus myosuroides, Avena
fatua, and numerous others weeds. In field experiments conducted in fall-spring seeded crop
plants, as well as established crops, like established lucerne, S. media was recognized as a weak
competitor, except in cases at higher densities. The real competitiveness related to the reduction
of crop yield generated by S. media relies on many circumstances, including the emergence time
of the crop. S. media manifests a strong initial growth and usually generates substantial reduction
in yield when it emerges before or simultaneously with the crop plants. It is a greatly adaptable
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species as well, which implies that its vigorous development and resource capturing will lead to
a large number of individuals with a highly competitive capacity.
Keywords: Stellaria media, crops, weeds, competitor.

BIOLOGICAL AND ECOLOGICAL CHARACTERISTICS OF S. MEDIA

Stellaria media (common chickweed) in the pink family (Caryophyllaceae) (Matuszkiewicz,
2006) is a native, prostrate or erect, somewhat succulent winter annual species classified as
“ephemeral” (Janji¢ and Koji¢, 2000; Gradild, 2017), common in winter-cereal crops (Meiss
etal., 2010; Bonis et al., 2010), winter oilseed rape (Lutman et al., 2000), seedling (Pacanoski,
2011) and established alfalfa (Pacanoski et al., 2017), grown mainly in temperate and semi-arid
areas (Holland et al., 2008; Saska et al., 2008). However, S. media is capable to emerge and
grow in winter and early spring period at quite cool environmental conditions (Khamare et al.,
2019), increasing its competitive capacity above other plants (Holm et al., 1991b; Storkey and
Cussans, 2000). Its optimal growth and development is in humid areas, with the inflorescence
surviving during the winter in cold, moist environments when temperatures do not descend
below 2°C (Turkington et al., 1980). In some circumstances it can blossom and inseminate
even under deep snow (10-20 cm) (Sobey, 1981). However, it is sensitive to drought, and
throughout torrid and arid summer months it dies out (Roberts and Dawkins, 1967; Sobey,
1981). S. media is a sciophilous weed and therefore well adapted to flourish in the shade of a
canopy of crops (King, 1966; Fogelfors, 1977).

S. media is mainly best suited to commonly disturbed agroecosystems through its capa-
bility to emerge during the year in temperate environments, usually in autumn and spring
(ADAS, 1977; Roberts and Feast, 1970), briefly after seed maturation (Hunkové et al., 2011),
and a brief germination-flowering cycle and seed development (Holm et al., 1991b; Miura
and Kusanagi, 2001). The seeds of S. media have a low temperature for germination (2-7°C)
(King, 1966; Vrbni¢anin and Bozi¢, 2021; Pacanoski, 2023). This ability provides seeds to
be prepared for autumn germination (Miura and Kusanagi, 2001). Germinated autumn
plants set seeds in the spring, and these seeds germinate immediately and create a next
generation during the same vegetation season (Hanf, 1970). In fact, it has two principal
germination flushes, in the late autumn and early spring (Roberts and Dawkins, 1967). In
temperate climate, majority of its seeds germinate in the autumn, over-wintering in the
vegetative stage, while it flowers and sets seed early in the spring and then dies out during
the dry, hot summer months (Kostov, 2006). The average life cycle is 5-7 weeks, and the
biggest part of this time (4-5 weeks) is needed for the flowering stage (Sinha and Whitehead,
1965). Usually, S. media produces one or two generations per year, but in some circum-
stances even three (Koji¢ and Janji¢, 1996). Based on modeling its emergence and weather
data patterns, temperature is the crucial factor which determines emergence occurrence
(Grundy et al., 1999). The second one is moisture of the soil which is only essential if the
temperature demand is fulfilled. Nevertheless, if the soil is very moist, seeds can sprout
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at much higher temperatures. However, temperatures above 30°C fully inhibit weed seed
germination (Roberts and Lockett, 1975; Turkington et al., 1980).

The seeds of S. media typically germinate at or very close to the surface of the soil. The
optimal depth for emergence is 1.0 cm and the maximum 4.0 cm (King, 1966). According
to Chancellor (1964) nearly all seedlings (98-100%) emerged from the soil depth of 3 cm in
the field condition, except for the odd seedlings which emerged from 4 cm deep. Generally,
the seeds germinating percentage decreases with soil depth increasing, implying some light
requirements are needed (Grundy and Mead, 2000; Benvenuti et al., 2001; Milberg et al., 2001;
Grundy et al., 2003). In that context, according to Andersson et al. (1997), in the full light
conditions germination of the seeds was 80-95%, seed germination in the dark-short light
conditions 94-99% and with only 30-35% seed germination in full darkness.

A single S. media plant was recorded to form about 80 flowers if grown together with wheat
crop and more than 3,200 flowers if grown solitary. One seed pod might contain up to 20
seeds, but usually between 6 and 10 (Turkington et al., 1980; Grime et al., 1988). According
to Salisbury (1961) the average seed quantity per single plant is between 2,200-2,700 seeds.
As reported by Guyot et al. (1962) and Pacanoski (2023) the seed production per plant ranges
from 15,000 to 25,000. In another study, the seed number per pod was between 3 and 15, with
a mean of 9.4 seeds per capsule, which means 750 to 30,400 produced seeds per single plant
(Salisbury, 1964). In competitive relation with wheat, one plant of S. media produces about 800
seeds (Lutman et al., 2000; Lutman, 2002; Mertens and Jansen, 2002). In similar conditions,
the average number of seeds per single plant ranges between 298 and 600 in winter cereals,
from 151 to 193 in spring cereals and from 863 to 1,004 in winter oilseed rape and root crops,
respectively (Pawlowski, 1966). In their investigations, Lutman (2002) and Hill et al. (2014)
found that S. media produced 30,000 to 120,000 seeds m2.

Based on seed characters, S. media seeds should persist 2-4 years according to Liska et al.
(1995) or for longer than 5 years in soil, according to Deyl and Usak (1964) and Thompson
et al. (1993). It is well-known that seeds which are buried keep their viability no less than
25 and, in many cases, more than 40 years (Salisbury, 1962). S. media has an average rate of
annual decline of seed viability of 35% and an expected duration of 95% decline for a period
of 7-8 years (Lutman et al., 2002). Decline of S. media seedbank growing in crop rotation
with autumn-seeded crops in a period of 3-4 years with the prevention of seed soil back
demonstrated a 99% decline for a period of 11.1 years with an average annual decline of 30%
(Lawson et al., 1993). According to Popay et al. (1994), the annual percent of seeds decline
in agricultural land was 41%.

S. media grows on a wide range of soils (Salisbury, 1974), but thrives best on humid, clay
(King, 1966), around neutral pH (Khamare et al., 2019) soils. It does not grow good on acidic
soils (van Delden et al., 2002). On these soils the reduction of its growth is obvious, often
because of Al toxicity below pH 5.0 (Buchanan et al., 1975; Turkington et al., 1980). High
K soil levels positively influence S. media field distribution (Andreasen et al., 1991). It is a
typical nitrophilous weed, effectively using high quantities of N (Mahn, 1988). The massive
abundance of its population suggests an overabundance of N, but deficiency of Ca and P in
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the soil (Cavan et al., 2000). S. media grows in soils with similar characteristics together with
Matricaria matricarioides, Polygonum lapathifolium, Senecio vulgaris, Amaranthus retroflexus,
Chenopodium album, Capsella bursa-pastoris, Agropyron repens and Poa annua (Turkington
et al., 1980).

EXAMPLES OF S. MEDIA AS A STRONG COMPETITOR

Due to its capability to produce considerable amounts of seeds in conditions of temperate
climate, S. media colonizes easily any cold and humid environment before the fall-spring seeded
crops can become competitive. According to Holm et al. (1991b), S. media was considered one
of the 12 strongest colonizer plants amongst uncultivated vegetations, and the 7274 worst weed
worldwide, as it is considered a troublesome weed in over 20 crops in more than 50 states in
the world (Coleman et al., 2021). Usually, it is a common weed in many annual and perennial
crops in temperate and boreal climates, where it is often among the earliest spring appearing
weeds (Whitehead and Wright, 1989; Frick and Thomas, 1992; Storkey and Cussans, 2000).
European weed scientists ranked S. media as the most problematic weed in all agricultural
plants, particularly fruits and vegetables (Schroeder et al., 1993; Coleman et al., 2021). S. media
is considered as one of the most prevalent weeds in winter and spring cereal crops cultivated
in northern parts of Europe (Holm, 1997). Klostermyer (1989) and Kust (1989) had begun to
identify the competitive abilities of some broadleaf weeds in autumn-seeded crops in Germany,
ranking species based on their competitiveness. They concluded that S. media was the weed with
the highest competitive capacity among all studied broadleaf weeds. In Sweden, in spring cereals
and peas, together with Chenopodium album, Galeopsis spp., Matricaria inodora and Myosotis
arvensis, S. media was one of the most dominant weeds (Wilson et al., 1993; Lundkvist, 2009).
In Slovakia, the most frequent weed in winter wheat and winter oilseed is S. media (Hunkové
etal,, 2011). Regardless of the tillage system, plough or ploughless tillage, S. media was one of
the predominant weeds in spring wheat and bean in Poland (Wozniak, 2011; Mazur, 2019).
In central Alberta, Harker (2001) recorded that S. media is the second most abundant weed
in barley, canola and peas with a mean density of 417, 141 and 237 plants m-2, respectively. S.
media is among three most noxious weeds in small-grain crops in England and Alaska, and
considered to be the most troublesome weed in wheat in Pakistan (Muntaha et al., 2018) and
Bangladesh (Hossain et al., 2009). It is a highly competitive weed in seedling alfalfa in many
countries (Childs, 1992; Meiss et al., 2010; Yazdani et al., 2012), a serious weed in citrus in
Spain (Verd’u and Mas, 2007), among the predominant weed species in Lithuanian strawberry
(Sniauka and Pocius, 2008), and some of the most frequent present weeds in conventional
sugar beet crops in UK (Lainsbury et al., 1999) and Germany (Defelice, 2004). In Denmark,
S. media is one of the most widespread weeds in spring-seeded crop plants (Jensen, 1991;
Bitarafan and Andreasen, 2020). It is viewed as a problematic weed in Japan, Ireland, and
Finland, as well (Holm et al., 1991b). S. media coupled with Poa annua is on of the two most
dominant weeds in Danish cultivated fields (Andreasen et al., 1996). It is a main or prevalent
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weed in small-grain, fodder, vegetable and fruit production and in gardens in the vast majority
of countries worldwide (Holm et al., 1991a,b; Guerra et al., 2020). It is also a problematic weed
in turf due to its low growing pattern as well as accelerated growth rate which enables it to
persist despite repeated mowing (Uva et al., 1997). S. media appears in corn and wheat crops
in northern and central parts of Italy even in conditions of a broad spectrum of rotational
cropping systems and different levels of inputs (Zanin et al., 1992; Barberi et al., 1997). As we
mentioned previously, this weed is dominant in cultivated fields in Denmark, which implies its
high incidence in the seedbank in the soil (Streibig, 1988). Similarly, S. media seed was found
in 44% of seedbank in cultivated soils in Scotland (Warwick, 1984). In seedbank investigations
in cropland in France too, prevalence of S. media seeds was high in the seedbank, as well as in
the emerged population (Barralis and Chadoeuf, 1987). Furthermore, seeds of S. media are the
contaminating fraction in seeds of cereals, sugar beets, fodder beets, oilseed rape and many
other crops (Fryer and Makepeace, 1977).

In field experiments in Germany, a single plant of S. media m™ caused yield reductions of
0.03, 0.07 and 0.09% respectively in spring barley, winter wheat, and winter barley (Roder et al.,
1989 cit. by Anonymous, 2014). Taking into consideration mentioned findings, the economic
thresholds for S. media control in spring barley, winter wheat, and winter barley were 55-65,
20-25and 15-20 plants m-, respectively. In trials in Netherlands, Kropff et al. (1987) recorded
those 11 plants m- resulted in yield losses of 21% in sugar beet crop. In Belgium, in varied weed
floristic compound, S. media plants provided the highest impact on barley crop yield reduction,
especially when it appeared in early crop growth stages (van Himme et al., 1983), because S.
media roots grow more rapidly than barley’s, which resulted in superior N absorption (Mannand
and Barnes, 1950) and out-competing for environmental facilities, causing quantitative and
qualitative yield reductions (Lutman et al., 2000). S. media reduced grain yields of barley by
about 80% in greenhouse studies in England. Similar, heavy field infestations of this weed in
barley in Michigan caused a yield reduction between 66 and 80% (Anonymous, 2021). In the
UK, in the trials conducted by Lutman et al. (2000), the yield of oilseed rape was decreased by
5% with an average S. media weediness of 37 plants m-2, despite the fact that significant extent
for this data between the trials was noted (1.4 - 328 plants m-2). In the UK, Carver et al. (1997)
established that the economic threshold for S. media control in linseed crops is 40 plants m-.
In the field trials conducted from 1979 to 1988 in wheat in eastern Scotland, with a common
weed floristic compound in which dominated S. media, losses were calculated at 3.5% on the
basis of a yield level of 8.28 t ha'! (Davies, 1988). Finally, de la Fuente et al. (1999) revealed
that S. media is one of the indicator weed species for low soil degradation and higher potential
soybean yield reduction in soybean-wheat rotation fields in Argentina.

EXAMPLES OF S. MEDIA AS A WEAK COMPETITOR

In comparable field experiments in which weed competiveness and yield reduction in sugar
beet (Farahbakhsh and Murphy, 1986) and wheat (Farahbakhsh et al., 1987) were estimated,
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S. media had a smaller competitive capacity than the broadleaf Raphanus raphanistrum and
Chenopodium album as well as the grasses Alopecurus myosuroides and Avena fatua, respec-
tively (Wright et al., 2012). Although S. media plants have a far greater leaf area index, C.
album has higher competitive superiority over sugarbeet due to considerably higher growth
of C. album plants, which allows them to outgrow the sugar beets (Kropff et al., 1987). This
effect illustrates the importance of the plant height factor in crop weed competition. In a
similar study in the same crop, C. album was weed with the fastest growth, compared to
Polygonum persicaria and S. media. C. album (120-150 cm) and P, persicaria plants (80-100
cm) overgrow sugar beet crop unlike S. media (50-60 cm), which did not outgrow the sugar
beets. In fact, S. media decreased the sugar beet yield inconsiderably, with a relative damage
coefficient below 1, which means a smaller competitive capacity than the crop (Kropff et al.,
1995). Many studies have been carried out to establish the competitive potential of various
weeds in winter wheat crops. According to Marshall et al. (2003), S. media is moderately
competitive with a relative competitive index (RCI) of 0.2. Similarly, the RCI for S. me-
dia in winter oilseed rape in Germany was 0.12 (Munzel et al., 1992). The results of Smatana
and Macak (2014) show that S. media was among 10 of the most predominant weed plants
in winter wheat fields in South-western Slovakia, but weeds with high RCI (bigger than 1)
among them were: Tripleurospermum perforatum, Agropyrum repens, Polygonum convolvulus,
Cirsium arvense and Galium aparine. According to the degree of aggressiveness, the scale for
the weed competitiveness in barley, wheat, oilseed rape and bean was the following: Galium
aparine > Avena fatua > Veronica persica > Stellaria media > Matricaria recutita (Rezaul-
Karim, 2002). M. recutita was the weed with the smallest competitive ability, despite the fact
that it did not portray significant differences with S. media. Similar competitive abilities were
recorded in kale: the most competitive was Sinapis arvensis, followed by Polygonum convol-
vulus, Alopecurus myosuroides, Chenopodium album, Polygonum aviculure and Polygonum
persicaria, then Matricaria maritima ssp. inodora, and in the end Stellaria media, Capsella
bursa-pastoris, Veronica persica and Anagallis arvensis. A related order of weed aggressiveness
was obtained in wheat (Welbank, 1963). In winter wheat field trials, low growing weed species,
including S. media had inconsiderably competitive abilities, regardless of their presence at
high densities. The oilseed field trials carried-out in the UK showed that weed densities below
250 plants m~ generated a yield reduction lower than 5% (Anonymous, 2014).

The real competitive influence and related reduction of crop yield due to S. media will
rely on several factors, including the emergence time of the crop. It shows aggressive initial
growth and generates a substantial reduction in yield when it emerges before or simultane-
ously with the crop plants. Because of its highly expressed plasticity (van Acker et al., 1997),
early development and resource use will cause individuals with a greater competitive capacity.
In the study of Lutman et al. (1995), 10-20 S. media plants m2 in autumn reduced oil seed
rape yield by 5% or more. In other study (Aberdeen, 1992), the oil seed rape was particularly
vigorous and the S. media was much less competitive (5% yield loss from 348 plants m-2).
Thus, it appears that there may be a general relationship between oil seed rape crop vigor and
yield loss by S. media. In a similar study, S. media reduced oil seed rape yield by only 1.9%
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which was lower than predicted, even though it was more vigorous than the other two species
(Viola arvensis and Veronica hederifolia) during the spring and early summer (Anonymous,
2001). S. media is capable of reducing oilseed rape yields, only when the crop is grown in
unfavorable conditions (Lutman and Dixon, 1990). Further, S. media is not a significant risk
in winter white lupins, probably because the crop accepts elementary (no mineral) nitrogen
in the process of symbiotic nitrogen fixation (Anonymous, 2001), and S. media is a typical
nitrogen- demanding weed (NAS, 1968).

S. media is a weak competitor in established crop plants, such as established alfalfa
(Pacanoski et al., 2017). Evidence for other studies also suggest that established alfalfa has a
deeper rooting system, compared with the shallow rooting S. media, and may therefore be
better able to exploit deeper sources of water. S. media can be a very vigorous plant and its
prostrate growth habit can produce extensive ground cover from relatively few plants. The
ability to cover the ground with few plants means that at higher population densities the weed
itself may suffer. It has been noted in several trials affected by drought (Carver et al., 1997),
where S. media seemed to be competing with itself for water more so than with the crop and
suffered more as a result. Also, whereas S. media has a prostrate growth habit, the crop has an
erect habitat and competition for light would therefore not be significant. From these observa-
tions, it would appear that although S. media can be very impressive in its rate of ground cover,
its ability to compete with, and reduce the yield of established alfalfa does not correlate with
this owing to differences in growth habit between the crop and weed, tendency of the weed
to compete with itself more than the crop, and greater susceptibility of the weed to drought.

CONCLUSION

Although the native range of S. media is Europe, it has been distributed by human activ-
ities worldwide, and is now among the most ubiquitous weeds across the globe (in over 50
countries worldwide) (Holm et al., 1997). It occurs as a weed of many annual (small-grain,
pulse, oilseed, sugar beet and vegetable) and perennial (fodder, fruit, grapevine) crops. The
real competitive capacity associated with yield losses provided by S. media are a result of
many factors, including its emergence time regarding the crop. The greater weed occurrence
which causes the large yield reductions is also very important. Generally, S. media manifests
a strong initial growth and usually generates a substantial reduction in yield when it emerg-
es before or simultaneously with the crop plants. Because of its highly expressed plasticity,
early development and resource capturing will lead to a large number of individuals with a
high competitive capacity. On the other hand, S. media is a weak competitor in established
crop plants. Despite the fact that S. media can be very effective in its capability of soil cover,
its capacity to compete with, and decrease the established crop yields does not relate with
differences in weed prostrate and crop erect growth habitats. Predisposition of the weed to
compete with itself more than with the crop, and its greater susceptibility to drought, makes
S. media less competitive in these crops.
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Stellaria media (L.) Vill. (misjakinja obi¢na) - jak ili slab kompetitor u ozimim

i ranoprole¢nim usevima?

REZIME

Zbog sposobnosti da produkuje znacajne koli¢ine semena u umerenoj klima zoni, Stellaria
media (L.) Vill. je odli¢an kompetitior na hladnijim i vlaznijim stanista na kojima se gaje ozimi
i ranoprole¢ni usevi. Misjakinja kao korov se obi¢no javlja u razli¢itim usevima u umerenom i
borelnoj klima zoni, gde klija i ni¢e ranije od ve¢ine drugih korova. S. media je jedan od naj¢es¢ih
korova u ozimim i jarim strnim Zitima, zatim veoma je konkurentna u usevu graska i uljane
repice, zatim vrlo Cest korov u luceristima, zasadima citrusa, jedna od naj¢es¢ih korova u zasadu
jagoda, ijedan od naj¢e$¢ih korovskih vrsta u konvencionalnoj proizvodnji $ecerne repe. S. media
takode pravi ozbiljne problem u povrtarskoj proizvodnji, kao i na travnjacima i bastama u svim
zemljama umerenog klimata na planeti zemlji.

S druge strane, S. media kao slab kompetitor zna¢ajno manje uti¢e na pad prinosa pojedinih
useva u poredenju sa drugim korovskim vrstama kao $to su: Raphanus raphanistrum, Chenopodium
album, Galium aparine, Polygonum persicaria, Alopecurus myosuroides, Avena fatua itd. Na osnovu
poljskih eksperimenata, u ozimim i prole¢nim ratarskim usevima, kao i etablirnim luceristima S.
media se pokazala kao slab kompetitor, osim ukoliko se ne javi u velikoj brojnosti. Stoga, prava
konkurentska sposobnost vrste S. media i efekat na smanjenje prinos useva zavisi od mnogo
faktora, uklju¢ujuéiivreme nicanja useva. S. media se karakteriSe snaznim pocetnim rastom $to
se znacajno reflektuje na pad prinosa useva kada misjakinja nikne ranije ili istovremeno kada
i usevi. Takode, to je veoma prilagodljiva vrsta, a kao rezultat toga njeno brzo nicanje, snazan
razvoj i efikasno iskori$¢avanje prirodnih resursa rezultira velikom brojno$¢u jedinki po jedinici
povrsine, odnosno velikom konkurentskom sposobno$¢u misjakinje.

Kljuéne reci: Stellaria media, usevi, korovi, kompeticija.
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