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ABSTRACT

Dipsacus fullonum L. (common teasel) is a short-lived perennial plant that has become an invasive weed in Ar-
gentina and many other countries. It reduces native species diversity and forage production in natural protected
areas and grasslands. Reproduction is only through seeds. Field surveys were carried out to determine reproductive
potential under natural populations growing in four different locations of Buenos Aires province, Argentina (Bahia
Blanca, Saldungaray, Necochea and Energia). At the onset of flowering, 30 plants were randomly tagged at each
location. Selected plants included those considered growing in a group and those growing alone (when no other
plant was adjacent for at least 60 cm). Once plant senescence was identified, all heads were counted and harvested
individually. A linear regression model that described the relationship between the weight of seeds from a single
head and the number of seeds was used to estimate the total seed production of each plant. The number of heads
per plant varied from 3 (Energia) to 62 (Bahia Blanca). No differences were detected in the number of seeds in the
principal head at the different growth situations. Across growth situations, principal heads from plants growing in
Bahia Blanca showed 16%, 12%, and 22% more seeds than Energia, Necochea and Saldungaray, respectively. Total
seed production per plant ranged from 1,485 (Energia) to 15,551 (Bahia Blanca). Plants growing in Bahia Blanca
produced a number of heads and seeds higher than the other evaluated locations. Plants growing alone showed
46% and 48% greater head production and seed production across locations than plants in groups, respectively.
This high production potential of common teasel plants growing alone would encourage the invasion of new areas,
when compared with plants growing in dense patches.
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RESUMEN

Dipsacus fullonum L. (carda silvestre) es una especie perenne de vida corta considerada una maleza invasora en
Argentina y en varios otros paises. La carda silvestre compite con especies nativas en los sitios que invade redu-
ciendo la diversidad floristica en dreas protegidas y la disponibilidad de forraje en pastizales naturales. Su modo de
reproduccidn es tnicamente a través de semillas. El objetivo de este trabajo fue determinar el potencial reproduc-
tivo y el efecto de la competencia intraespecifica sobre este mismo pardmetro, en poblaciones naturales de carda
creciendo en cuatro localidades diferentes de la provincia de Buenos Aires, Argentina (Bahia Blanca, Saldungaray,
Necochea y Energia). Al inicio de la floracion, se marcaron 30 plantas al azar en cada poblacion. Las plantas se se-
leccionaron incluyendo aquellas creciendo en grupos y creciendo aisladas (cuando ninguna otra planta de carda se
encontraba creciendo dentro de un radio de al menos 60 cm). Una vez identificada la senescencia de la planta, todas
las inflorescencias (capitulos) fueron cosechadas individualmente. Se utilizé un modelo de regresion lineal para
describir la relacion entre el peso de semillas de un solo capitulo y el nimero de semillas, con el objetivo de estimar
la produccién total de semillas de cada planta. El nimero de capitulos por planta varié entre 3 (Energia) y 62 (Bahia
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Blanca). No se detectaron diferencias en el nimero de semillas del capitulo principal en las diferentes condiciones
de crecimiento. El capitulo principal de las plantas que se encontraban creciendo en Bahia Blanca mostré un numero
de semillas 16%, 12% y 22% mas alto que Energia, Necochea y Saldungaray, respectivamente. La produccion total de
semillas registrada por planta oscild entre 1.485 (Energia) y 15.551 (Bahia Blanca). Las plantas que se encontraban
creciendo en Bahia Blanca produjeron un mayor nimero de capitulos y semillas que el resto de las localidades. Las
plantas que crecieron aisladas mostraron un 46% y un 48% mas de produccion de capitulos y semillas en todas las
localidades censadas que las plantas en grupos, respectivamente. Este alto potencial de produccion de semillas, en
plantas de carda silvestre creciendo aisladas, fomentaria la invasion de nuevas dreas, en comparacion con plantas

que se encuentran creciendo en parches densos.
Palabras clave: planta invasora, maleza, bioecologia.

INTRODUCTION

Common teasel (Dipsacus fullonum L.) is a native European
short-lived perennial plant, which can be found invading a vari-
ety of places in several countries, including Argentina (Busso et
al., 2013; CABI, 2022). It generally grows in protected areas, pas-
turelands, roadsides, and railways (Werner, 1975b). Common
teasel can be especially prolific in mesic environments, where a
moderate level of humidity is maintained throughout the growth
cycle. However, occasionally, it can be observed invading dry
soils (Werner, 1975b; Solecki, 1993). Common teasel was ap-
parently intentionally introduced to Argentina for cultivation pur-
poses, as an ornamental plant, or it may have arrived as seed
contamination (Novara, 2007). It has been observed in several
provinces within Argentina, for instance Cérdoba, Entre Rios,
Rio Negro, Salta, and Santa Fe (Zuloaga and Morrone, 1999), but
apparently the highest abundance of populations, and in con-
tinuous expansion, have been observed especially in Buenos
Aires province. Common teasel outcompetes native species
in protected areas (Werner, 1977; Solecki, 1993; Huenneke and
Thomson, 1995). Moreover, due to the presence of rigid spines
or prickles on the leaves and stem surface, it may reduce avail-
able forage for livestock in grasslands (Solecki, 1993; Werner
1975b). In addition, teasels usually invade roadsides or railways,
and tall stems (about 2.5 m) negatively affect vehicle visibility
(Bentivegna and Smeda, 2011a).

Common teasel grows as a rosette in the first year of growth
and typically bolts in the second or subsequent years. It pro-
duces a flowering stalk with several branches (Werner, 1975b).
At the end of each branch, the plant holds an inflorescence (ca-
pitulum) usually denominated ‘head’. In Argentina, flowering
has been observed in early summer when the flowers appear
inside the heads, showing a reduced calyx, a lilac or dark pink
corolla of four fused petals, four stamens, and an ovary with
a single ovule. The flowers are protandrous (i.e., the stamens
mature earlier than the pistil), which promotes cross-pollina-
tion by insects, but an estimated 4% of self-fertilization is also
reported (Werner, 1975b). After fertilization, grayish brown
fruits called achenes develop (hereafter seeds) (Jurica, 1921).
Seed dispersal by wind or animals is not possible due to the
lack of morphological adaptations, such as pappus or spines
(Werner, 1975b). Thus, more than 99% of seeds fall within 1.5
m from the parent plant, producing dense populations (Werner,
1975a). High seed germination rates (> 90%) following maturi-
ty have been found in local populations (Daddario et al., 2017).
Long-distance seed dispersal is encouraged by the ability of
seeds to float on water courses (Werner, 1975b).

Since teasel seed dispersal is limited and no vegetative re-
production has been observed, common teasel invasiveness
may be promoted by the production of an elevated number
of seeds (Caswell and Werner, 1978). Knowledge of common
teasel seed production can provide information about the po-
tential for forming soil seed banks and its invasion risk to new
areas. Furthermore, management of common teasel may be
best achieved by preventing or substantially limiting the re-
productive stage. Failure to prevent the production of seed
results in increasing numbers of propagules in the soil bank.
The quantification of common teasel seed production is also
especially useful to test the effectiveness of a management
strategy and for restoration programs of invaded areas (Zim-
dahl, 2007). There are no quantitative estimates of common
teasel seed production in Argentina, and despite the existence
of some previous reports in other countries (Werner, 1975b),
these have not focused on the extent of the actual seed pro-
duction for individual plants or demonstrations of the impact
of intraspecific competition on seed production.

Due to the significance of common teasel as an invasive
weed and the lack of detailed information regarding these as-
pects, we hypothesized that the success of this species is ex-
plained in part by a high reproductive potential, which is, at the
same time, higher in the absence of intraspecific competition
than competing with other teasel plants. The specific objec-
tives of this study were to quantify the numbers of heads, total
seeds per primary head, and total seed production for common
teasel plants growing with and without intraspecific competi-
tion from different populations growing in the south of Buenos
Aires province, Argentina.

MATERIALS AND METHODS

Study sites

Common teasel head and seed production was studied in four
populations located in the south of Buenos Aires province, Ar-
gentina (fig. 1). Naturally occurring populations of the weed
were searched during field trips and selected for the research.
The first one was situated by the margin of a water course in
Bahia Blanca city (38°42'1.05"S; 62°19'49.84"W). The sec-
ond and third were growing along a railway near Saldunga-
ray city (38°21'41.08"S; 61°48’16.84"W) and Necochea city
(38°31'12.1"S; 58°41'39.9”"W). The last one was growing on a
roadside close to Energia town (38°32'35.5"S; 59°29'7.1"W).
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All populations were located at about 30-185 m above sea-lev-
el. The mean daily temperatures for winter and summer sea-
sons ranged from 6 to 30°C for Bahia Blanca and Saldunga-
ray (Paoloni, 2010), and 10 to 21°C for Necochea and Energia
(Merlotto and Piccolo, 2009). Average annual rainfall is about
650-850 mm for Bahia Blanca and Saldungaray, and 913 mm
for Necochea and Energia. Soil characteristics of the sites,
size of the populations, and accompanying vegetation are de-
tailed in table 1.

Figure 1. Location of all sites visited at which common teasel re-
productive potential was evaluated in the south of Buenos Aires
province, Argentina.

Description of the experiment

At each location, a number of 15 plants growing in intraspe-
cific competition (hereafter “in groups”) were randomly se-
lected and tagged. Plants were considered in groups when at
least two other plants of teasel were growing within a radius
of 60 cm, following the methodology described by Bentivegna
and Smeda (2011b). Another set of 15 plants were also se-
lected and tagged in the absence of intraspecific competition
(hereafter “alone”), when no other teasel plant was growing
within that same radius. Once the heads had matured and be-
fore natural seed release, heads were harvested for each plant
and then placed individually inside a bag. Harvest dates were
27/02/2013, 28/02/2013, 14/02/2014, and 15/02/2014 for
Bahia Blanca, Saldungaray, Necochea, and Energia, respective-
ly. All bags containing heads were taken to the laboratory. Since
the principal head, positioned in the center of the plant, is the
first one to mature and may escape to control measures (e.g.,
mowing) (Bentivegna and Smeda, 2011a), it was identified and
separately analyzed. Firstly, all heads were counted for each
plant. Then, ten heads were randomly selected for each loca-
tion and growth situation, for which the length of each head
was measured. Later, seeds from each selected head were

carefully extracted and cleaned using a 0.1 cm mesh sieve and
counted. Finally, total seed weight per head was registered at
room temperature (20 + 2°C) and 50% relative humidity using
a precision scale.

Statistical analysis

The experiment was conducted as a completely randomized
design. Data were subjected to two-way Analysis of Variance
(ANOVA), considering location (Bahia Blanca, Saldungaray, Ne-
cochea, and Energia) and growth situation (alone or in groups)
as fixed factors. Means were separated using Fisher’s Pro-
tected Least Significant Difference test at p<0.05. Previously,
normality and variance homogeneity were evaluated through
analysis of residuals. When it was necessary, data were trans-
formed using Ln(x) transformation to achieve ANOVA assump-
tions (Snedecor and Cochran, 1956). Data were pooled over
locations or the growth situation when no location by growth
situation interaction was detected (p>0.05). Linear regression
models were adjusted between head length and seed number,
and also between seed weight and seed number, to estimate
the total seed production per plant. Since seed weight showed
a higher goodness-of-fit measure, it was used as an estimator
of the total seed production. Analyses were performed using
the statistical software INFOSTAT (Di Rienzo et al., 2015).

RESULTS

Number of heads per plant, seeds per principal head, and
total seed production per plant results are shown in table 2.
No interaction between locations and growth situation for
the number of heads was observed (F=1.43; p=0.24). How-
ever, significant differences were detected between locations
(F=25.78; p<0.01) and between growth situations (F=63.92;
p<0.01) for the number of heads. Across growth situations,
the lowest number of heads per plant was three, detected in
Energia, and the highest was 62 in Bahia Blanca. Across loca-
tions, head production of plants growing alone was 46% higher
than plants growing in groups (fig. 2).

According to the adjusted regression, seed weight and num-
ber of seeds per head fitted the data with R?=0.84 (fig. 3a),
and head length and number of seeds data fitted regression
with R?=0.64 (fig. 3b). No interaction between locations and
growing conditions for the number of seeds of the principal
head of common teasel (F=1.03; p=0.38). While no significant
differences between plants growing alone and in groups were
detected for the principal head (F=0.12; p=0.72), differences
between locations were observed (F=4.23; p<0.01). Across
growth situations, principal heads from plants growing in
Bahia Blanca showed 16%, 12%, and 22% more seeds than En-
ergia, Necochea, and Saldungaray, respectively (fig. 4).

Regarding the total seed production, there was no interac-
tion between locations and growing conditions in the popula-
tions evaluated in our study (F=1.64; p=0.18). Nevertheless,
there were significant differences between locations (F=9.22;
p<0.01) and between growing conditions (F=68.28; p<0.01)
for the total number of seeds. Seed production per plant was
5,692 seeds on average, ranging from 1,485 (Energia, plants
in a group) to 15,551 (Bahia Blanca, for plants alone). Seed
production of plants growing alone was 48% higher than plants
growing in groups (fig. 5).
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Bahia Blanca Energia Necochea Saldungaray
pH 8.3 8.2 7.6 8.3
Organic matter (%) 3.58 4.23 7.89 4.77
Total nitrogen (%) 0.189 0.21 0.374 0.221
Extractable phosphorous (ppm) 26.8 22.2 81.8 12.6
Potassium (ppm) 778 597 661 486
Calcium (ppm) 3,469 4,170 3,863 4,666
Magnesium (ppm) 369 403 395 221
Sand (%) 55.6 52.3 51.7 39.5
Loam (%) 27.8 28.7 31.8 42.2
Silk (%) 16.6 19 16.5 18.3
Effective soil depth (cm) ca. 65 ca. 85 ca. 80 ca. 70
Population size (m?) 350 150 2500 350
Conium maculatum- .Mostly grasses
(Thinopyrum ponticum, Mostly broadleaved

like, Sonchus
oleraceous, Diplotaxis
tenuifolia, Grasses
(Bromus sp., Lolium
sp.), Cyperus-like,
and undetermined
aquatic species.

Accompanying vegetation

Festuca arundinacea,
Dactylis glomerata,
Cortaderia selloana).
Broadleaved species
(Cynara cardunculus,
and Rapistrum
rugosum)

Mostly Conium
maculatum-like, also
Carduus sp., and
Eryngium sp.

species (Cynara
cardunculus, Cirsium
vulgare, Diplotaxis
tenuifolia, and
Medicago sp.) and
grasses.

Table 1. Chemical and physical soil properties, population size, and accompanying vegetation of common teasel at Bahia Blanca, Neco-
chea, Energia, and Saldungaray locations in Buenos Aires province during seed production study.

Bahia Blanca Energia Necochea Saldungaray
Group Alone Group Alone Group Alone Group Alone
Head production
Mean 16 33 7 13 8 15 10 13
Standard deviation 8.98 13.52 2.03 4.62 3.09 5.17 4.24 7.42
Minimum 6 11 3 6 5 8 4 6
Maximum 43 62 10 23 16 27 20 36
Seed production of principal head
Mean 1,139 1,095 922 952 898 1,056 905 833
Standard deviation 180 316 262 143 192 482 238 267
Minimum 849 425 476 714 642 550 550 475
Maximum 1,516 1,787 1,546 1,202 1,224 2,176 1,321 1,336
Seed production per plant
Mean 4918 11,390 3,100 5,781 3,527 7,151 3,890 5,773
Standard deviation 2,585 3,570 979 2,144 2,017 3,008 1,937 2,788
Minimum 2,087 3,560 1,668 2,922 1,485 2,089 1,530 2,893
Maximum 11,547 15,551 4,637 10,991 9,223 12,577 7,863 11,548

Table 2. Mean, standard deviation, minimum and maximum head production, seed production per principal head and total seed pro-
duction in Bahia Blanca, Necochea, Energia, and Saldungaray locations for common teasel plants growing alone (plant without another

teasel plant closer than 60 cm) or in a group (plant with at least two teasel plants growing within 60 cm radius).
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Figure 2. Number of heads of Dipsacus fullonum plants for four different locations in south Buenos Aires province and two growth situa-
tions (‘Alone’, when no other teasel plant was growing closer than 60 cm, and in ‘Group’, when there were as at least two plants growing
within 60 cm radius). Abbreviations: BB = Bahia Blanca, EG = Energia, NC = Necochea, and SR = Saldungaray. Bars with the same letters
do not differ statistically according to Fisher’s protected test (p<0.05).
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Figure 3. Number of seeds produced per individual head regressed against seed weight (a) and against head length (b) of Dipsacus fullo-
num from different locations in the south Buenos Aires province (Bahia Blanca, Saldungaray, Necochea, and Energia).
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Figure 4. Number of seeds per principal head of Dipsacus fullonum plants for four different locations in south Buenos Aires province and
two growth situations. Abbreviations: BB = Bahia Blanca, EG = Energia, NC = Necochea, and SR = Saldungaray. Data were pooled over the
growth situation (‘Alone’, when no other teasel plant was growing closer than 60 cm, and in ‘Group’, when there were at least two plants
growing within 60 cm radius). Bars with the same letters do not differ statistically according to Fisher’s protected test (p<0.05).
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Figure 5. Total number of seeds of Dipsacus fullonum plants for four different locations in south Buenos Aires province and two growth
situations (‘Alone’, when no other teasel plant was growing closer than 60 cm, and in ‘Group’, when there were as at least two plants
growing within 60 cm radius). Abbreviations: BB = Bahia Blanca, EG = Energia, NC = Necochea, and SR = Saldungaray. Bars with the same
letters do not differ statistically according to Fisher's protected test (p<0.05).

DISCUSSION

This work is the first report of the reproductive potential of
common teasel populations growing in Argentina. The number of
heads per plant, of seed per principal head, and total seed pro-
duction was similar in most of the populations studied, with the
exception of the one at Bahia Blanca for which it was greater, on
average, as compared with those at other locations. Reproductive
potential on teasel species may be determined by several factors,
such as soil fertility (Jurica, 1921; Chuko and Hanyu, 1990), depth
to rock, and climatic conditions (Bentivegna and Smeda, 2011b).
In our study, some of the parameters of soil fertility (%MO, total

N, Ca, and Mg), and effective depth, were lower in Bahia Blanca
than in the other locations, especially compared with the Neco-
chea site (table 1). Consequently, these factors would not ex-
plain the differences observed. Lower seed production can also
be attributed, at least in part, to drier environmental conditions
(Travlos, 2013). Our results suggest that although all the visited
common teasel populations in southern Buenos Aires province
received sufficient rainwater to produce seeds, the one at Bahia
Blanca additionally had access to a continuous and abundant wa-
ter supply because of its proximity to a water channel. This could
explain the production of higher numbers of seeds which in turn
would imply a higher invasive potential of this population.
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Common teasel plants growing close to other species pro-
duced more heads and seeds than plants growing under in-
traspecific competition, for all the populations evaluated. This
is consistent with reports provided by Bentivegna and Sme-
da (2011b) in Dipsacus laciniatus, another invasive species,
in Missouri, USA. The density of reproductive individuals of
teasels seems to be a strong source of variation in the number
of seeds. Plants that invade a new site, represented by plants
growing alone, would have a greater seed production capaci-
ty compared to plants in dense monospecific stands, likely to
result in greater numbers of successful establishment events,
thus a potentially faster rate of spread.

Populations of the province of Buenos Aires registered a
maximum head production of 62 heads, which was higher
than certain previous reports. Werner (1975b) indicated that
it was common to find as many as 35 heads in common tea-
sel in Canada, and Chessman (1998) reported from 1 to 40
in their native range (UK). Similar to our results, Chuko and
Hanyu (1990) reported values from 60 to 100 heads in exper-
iments performed in Japan. Bentivegna and Smeda (2011b)
found a maximum of 56 heads in Dipsacus laciniatus. The
maximum head production reported for teasel species in the
literature was indicated by Mullins (1951), who stated a pro-
duction potential of 100 in D. sativus (Indian teasel). Common
teasel heads showed a broad range of sizes within a plant;
consequently, a different seed production related to its length.
This is consistent with Werner (1975b), who also found that
the number of seeds per head was directly related with the
size of the capitulum.

The principal head of teasel produces the greatest amount
of the seeds and is the first one to mature, escaping to control
measures, such as mowing (Bentivegna and Smeda 2011b).
In the present study, maximum production in a single principal
head was over 2,000 seeds. Bentivegna and Smeda (2011b)
reported 1,487 seeds produced in the principal head of Dip-
sacus laciniatus. According to our results, the principal head
was not affected by the type of competition. On the contrary,
D. laciniatus plants produced more seeds in plants growing
separated from plants of the same species, apparently taking
advantage of available resources, and increasing seed pro-
duction in each primary head (Bentivegna and Smeda, 2011b).
In our case, one possible reason could be that plants growing
in groups likely redirected resources to the principal heads
achieving a seed number similar to plants growing in absence
of intraspecific competition. Despite this fact, total seed pro-
duction in plants in a group was observed to be low in corre-
spondence to the lower number of heads produced.

In our study, it was observed that common teasel heads grew
at different times, starting from late spring (December), and
matured gradually until late summer (February). Apparently,
the later the formation of a head, the smaller its size, and the
last heads to form usually do not produce viable seeds (Chuko
and Hanyu, 1990; Bentivegna and Smeda, 2011a). In Michigan
(USA), Werner (1975b) suggested that 2,500 was the most
typical number of seeds produced by a common teasel plant.
Our results indicate a higher production than this previous
report, which suggests a high invasion potential. In addition,
Glass (1991) indicated that seed production could be over
3,000 seeds in D. laciniatus in lllinois (USA). However, Ben-
tivegna and Smeda (2011b) reported in D. laciniatus a greater
seed production of about 8,000 on average, with a maximum
of 33,527 seeds.

CONCLUSIONS

Common teasel showed a high seed production in the environ-
mental conditions of the province of Buenos Aires, which may
explain in part its great expansion. The number of heads and
seeds was higher when plants were growing alone compared
with plants in dense patches. Consequently, plants invading a
new site will produce a higher quantity of seeds that may en-
courage colonization. Since high seed germination rates fol-
lowing maturity have been found and seedling emergence has
been observed to occur shortly after seed dispersal in Buenos
Aires province, a great number of seedlings is expected from
each plant (Daddario et al., 2017). This will quickly contribute to
the formation of teasel dense patches and populations will in-
crease rapidly in the areas of Argentina. As an interpretation of
our study, invasive evaluation protocols should rate this species
with a high score. Land-managers must avoid common teasel
seed production in order to reduce extensive patches. The in-
formation presented in this study will be useful to assess tech-
niques for controlling common teasel populations.

ACKNOWLEDGEMENTS

The authors thank CERZOS-CONICET for supplying the fa-
cilities for this research. This study was partially funded by
a CONICET scholarship and the Universidad Nacional del Sur
(PGI 24A/210).

DISCLOSURE STATEMENT

The authors declare no conflicts of interest.

REFERENCES

BENTIVEGNA, D.J.; SMEDA R.J. 2011a. Cutleaf Teasel (Dipsacus lacinia-
tus L.): seed development and persistence. Inv. Plant. Sci. Man. 4, 31-37.

BENTIVEGNA, D.J.; SMEDA, R.J. 2011b. Seed production of cut-leaved
teasel (Dipsacus laciniatus) in central Missouri. Biologia 66, 807-812.

BUSSO, C.A.; BENTIVEGNA, D.J.; FERNANDEZ, O.A. 2013. A review on in-
vasive plants in rangelands of Argentina. Interciencia 38, 95-103.

CABI. 2022. Invasive Species Compendium. CAB International. Wallin-
gford, UK. (Available at: www.cabi.org/isc verified: September 01fs, 2022).

CASWELL, H.; WERNER, PA. 1978. Transient behavior and life history
analysis of teasel (Dipsacus sylvestris Huds.). Ecology 59, 53-66.

CHESSMAN, 0.D. 1998. The impact of some field boundary management
practices on the development of Dipsacus fullonum L. flowering stems, and
implications for conservation. Agr. Ecosyst. and Environ. 68, 41-49.

CHUKO, H.; HANYU, Y. 1990. Growth characteristics of teasel (Dipsacus
fullonum L.). Jpn. J. Crop. Sci. 59, 461-468.

DADDARIO, J.F.F,; BENTIVEGNA, D.J.; TUCAT, G.; FERNANDEZ, O.A. 2017.
Environmental factors affecting seed germination of common teasel (Dip-
sacus fullonum). Planta Daninha 35. https://dx.doi.org/10.1590/s0100-
83582017350100065

DI RIENZO, J.A.; CASANOVES, F; BALZARINI, M.G.; GONZALEZ, L.; TA-
BLADA, M.; ROBLEDO, c.w. 2015. InfoStat. Cérdoba: Grupo InfoStat, Facul-
tad de Ciencias Agropecuarias. Universidad Nacional de Cérdoba.

GLASS, W.D. 1991. Vegetation management guideline: cut-leaved teasel (Dip-
sacus laciniatus L.) and common teasel (Dipsacus sylvestris Huds.). Natural
Areas J. 11, 213-214.

HUENNEKE, L.F,; THOMSON J.K. 1995. Potential interference between a
threatened endemic thistle and an invasive nonnative plant. Conserv. Biol.
9, 416-425.

Daddario, J.F.F.; Tucat, G., Ferndndez, O.A.; Bentivegna, D.J. 230



RIA Vol. 48 n.° 3 November 2022, Argentina

JURICA, H.S. 1921. Development of head and flower of Dipsacus sylvestris.
Bot. Gaz. 71, 138-145.

MERLOTTO, A.; PICCOLO, M.C. 2009. Tendencia climatica de Necochea-
Quequén (1956-2006), Argentina. Investigaciones Geograficas 50, 143-167.

MULLINS, D. 1951. Teasel growing, an ancient practice. World Crops 3:
146-147.

NOVARA, L.J. 2007. Dipsacaceae. Aportes Boténicos de Salta. Flora del
Valle de Lerma-Ser. Flora Facultad de Ciencias Naturales de la Universidad
Nacional de Salta 8, 1-7.

PAOLONI, J.D. 2010. Ambiente y recursos naturales del partido de Bahia
Blanca. EDIUNS, Argentina. 240 p.

SNEDECOR, G.W.; COCHRAN, W.G. 1956. Statistical methods applied to ex-
periments in agriculture and biology. lowa: lowa State College Press. USA.

SOLECKI, M.K. 1993. Cut-leaved and common teasel (Dipsacus laci-
niatus L. and D. sylvestris Huds.): Profile of two invasive aliens. In: MCK-
NIGHT, B.N. (ed). Biological pollution: the control and impact of invasive

exotic species. Indianapolis: Indiana University — Purdue University In-
dianapolis. 85-92 pp.

TRAVLOS, 1.S. 2013. Responses of invasive silverleaf nightshade
(Solanum elaeagnifolium) populations to varying soil water availability.
Phytoparasitica 41, 41-48.

WERNER, PA. 1975a. A seed trap for determining patterns of seed depo-
sition in terrestrial plants. Can. J. Bot. 53, 810-3.

WERNER, PA. 1975b. The biology of canadian weeds. 12 Dipsacus sylvestris
Huds. Can. J. Plant Sci. 55, 783-94.

WERNER, PA. 1977. Colonization success of a “biennial” plant species: ex-
perimental field studies of species cohabitation and replacement. Ecology
58, 840-849.

ZIMDAHL, R.L. 2007. Fundamentals of weed science. Academic Press
Inc., San Diego, CA. 666 p.

ZULOAGA, F.O0.; MORRONE, 0. 1999. Catélogo de las plantas vasculares de la
Argentina. Il Dicotyledoneae. Monogr. Syst. Bot. Missouri Botany Garden. USA.

Seed production of common teasel (Dipsacus fullonum) and response to intraspecific competition in Buenos Aires province, Argentina 231





