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Introduction
Senecio inaequidens, (seneçon du cap) is a plant native to South 

Africa,1 which was observed in France by the year 1936, later identified 
in the vicinity of the tanneries of Mazamet,.2 Being the fleeces of wool 
(toisons lainières) where the seeds of this plant were transported, and it 
is from that since 1940, this plant began to spread throughout France, 
always in the vicinity of the wool industry. Likewise, this plant is 
currently located in other European countries such as Switzerland, 
Spain, Italy, Germany, Denmark, Holland.3 Currently it is a weed that 
is in full expansion in Europe, and that can cover more than 90% of 
the infested surfaces. It is also a plant that predominates in prairie 
areas, and in non-cultivated areas. This is because there are many 
reports,4–10 on the production of alkaloids, by species of the genus 
Senecio, which cause harmful effects to the animals that consume 
them,11,12 and this could be one of the main causes why plant has had 
a strong expansion, in prairie areas,13 and as a consequence lacks the 
competition of other plants, because it is not consumed by animals, 
coupled with its high production of seeds,14 as well as for the ease of 
dispersion (hydrocaric and anemocic),2 by animals and man. It is also 

supposed to have allelopathic effects15 and for that reason it is easier 
to develop and cover these areas of new infestation.

However, for this strong dispersion and invasion to new areas of 
land to occur, it may be due to the ability of the seeds of this plant to 
survive climatic adversities, predation of natural enemies, and some 
type of dormacy.16 On the other hand, it is important to mention that 
climatic factors have a determining influence on the behaviour and 
survival of seeds, when they are exposed to environmental conditions. 
In this regard, there are several studies on the behaviour of seeds of 
different plant species, when subjected to different climatic conditions. 

Temperature, seems to be one of the most important factors that 
decisively affect the behaviour of the seeds, with regard to dormancy, 
as mentioned,17,18 in Sorghum halepense,19 in Capsella bursa-pastoris, 
in Viola arvensis,20,21 in Malva pusilla and Erodium cicutarium,22 in 
Artemisia frigida,23 in Setaria glauca,24 on Stellaria media. In this 
regard, it is mentioned that alternating changes of temperatures in day/
night relation, and depending on the species, can favor the germination 
or not of the seeds, united of course to the other environmental factors, 
such as humidity20 and light25 or soil water content.26
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Abstract

In order to know the period of feasibility of the seneçon du cap seeds, exposed to 
environmental climatic conditions, the realization of this research was proposed, in 
which the effect of exposing the seeds to three different burial conditions (superficial, 
2 and 10 cm.) having as a witness seeds that are kept at a constant temperature of 20°C., 
to know what happens with the seeds when they are exposed to climatic variations.

In the present work, it has been proposed to evaluate the feasibility of the seeds, for a 
period of three years, during which samples of the seeds that have been buried in the 
soil at the three depths mentioned above will be sampled, the samples will be taken 
from the following way: during the first year, samplings will be made every fifteen 
days, in the second year, the samplings will be monthly and in the third year, the 
samplings will be bimonthly.

The results of the first 17 samplings that have been made, where the first results can 
be observed, on the behaviour of the viability of the seeds of this plant, it has been 
observed that there are statistical differences between the different levels of burial of 
the seeds , being greater the viability of the seeds of the control treatment, followed by 
the seeds that are buried to 10 cm of depth, then those that are 2 cm deep and finally 
those that are exposed on the surface of the soil and all statistically different each.

Finally it is observed, until sampling number 16 (05/29/2001), that in a general way 
the seeds of the superficial treatment, have practically lost the viability from the 
sampling number six, since they present less than 10% of viability the seeds. On the 
contrary, the seeds of the burial treatments at 2 and 10 cm depth maintain a variable 
viability, which may be due to the variability of climatic conditions, however, much 
higher than those that are exposed on the surface. Also, it is observed that the seeds 
that are buried at 10cm, Retain greater viability than the seeds buried at 2cm depth.

As for the seeds that do not germinate during the period of permanence in the 
germination chamber, they were subjected to the tetrazolium test, observing that for 
any of the treatments (superficial, 2 and 10 cm) in which the seeds are exposed to the 
climatic conditions, less than 3% of said seeds remain dormant, the rest of the seeds 
are dead or damaged, while the seeds of the control treatment, the dormancy is higher 
than 15%, on average. 
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On the other hand, there are other factors that influence the 
behaviour of the seeds, when they are exposed in the soil. Several 
studies have been carried out to know what are the effects they 
cause on seeds, factors such as the time of permanence of the seeds 
buried in the soil, where it has been observed in a general way that 
the more superficial is the exposure of the seeds, more quickly they 
lose viability and on the contrary, to a greater depth of burial, they 
retain higher percentages of viability.27–29 Likewise, interrelation with 
the type of soil has been observed, which influences the viability of 
the seeds,30 humidity and temperature,31 but as the residence time is 
prolonged of the seeds in the soil, these lose viability.22,32,33

Finally, in the seeds buried, germination almost totally declines, 
but not the viability, especially as the seeds are buried deeper, a 
situation that may be due to the decrease of oxygen to a greater depth 
of burial and a lower presence of enemies natural by the conditions of 
anaerobiosis.34,23

In some species of the Asteraceae family, it has been observed 
that they are photoblastic and require alternating temperatures 
to germinate35,36 and, in the case of Senecio vulgaris, it has been 
observed that decreasing the temperature to less than 15°C decreases 
the germination, when it is stored, but this situation presents itself in 
a different way depending on the origin of the population, from where 
the seeds were obtained.37

In order to know what happens with the viability of the seeds of 
Senecio inaequidens, when these remain in the ground exposed to the 
environmental conditions of the field, the realization of this research 
work was proposed exposing to three depths of burial (superficial, 2 
and 10 cm) during different periods of time, being the maximum of 
three years to know the behaviour of the seed bank, considering the 
following objectives: 

To evaluate the viability period of Senecio inaequidens seeds, 
under environmental conditions and buried in the soil, for a maximum 
period of three years. Determine if the seeds that did not germinate 
after being unearthed, are dormant or are dead. 

Materials and methods
Seeds of Seneçon du cap were collected on September 14, 2000, 

in the town of the Bagnas Natural Reserve, located in the Languedoc 
Roussillon region France, located at 50 m.s.n.m. Afterwards, 50 
seeds of the seneçon du cap were placed in small bags of fine plastic 
mesh, which allows them to be exposed, but it does not allow them 
to come out and with this, their recovery from the soil, when the 
samplings are made. On October 17, 2000, the seeds were placed in 
the field, according to the different treatments proposed; three depths 
(superficial, 2 and 10cm) and a control treatment, which is maintained 
under temperature conditions of 20°C, with three repetitions. 

Once the treatments were established in the field, the germination 
of the seeds and its effects as a consequence of the burial began to 
be evaluated, and on October 31 when the samplings of the buried 
seeds began. The duration of the trial will be three years, considering 
as follows: during the first year, samples will be taken every 15 days; 
during the period of the second year, the samplings will be carried out 
monthly; and for the third year the samples will be every two months. 

The evaluation of the viability of the seed du Senecon du cap, will 
be as follows: at the time of sampling, the emerged seedlings will be 
counted and the seeds that did not germinate will be placed in the 

germination chamber for a period of 10 days. days, where counts are 
made every 2 days of the seeds that germinate. 

Once the seeds are unearthed, they are placed in circular Petri 
dishes of 10 cm in diameterx1.1 cm in height, and they are placed on 
white filter paper of the MN40 m type of 9 cm Ø, which is placed on 
glass balls, To favour the imbibitions of the water in a homogeneous 
way, finally 5 ml of distilled water are added to the Petri dishes 
containing the seeds.

The lighting conditions and temperatures in the germination 
chamber are as follows: from 11:30 pm to 2:00 pm; that is, a total of 
14:30 hours of light, with temperatures of 24°C during the illuminated 
phase and 20°C in the dark phase. Osram L fluorescent tube lamps 
are used, 36 watts of power, 1.20 m long, with a total of 12 tubes per 
square meter (m2), and the height of the lamps to the Petri dishes was 
1 meter. 

Finally, those seeds that did not germinate, are tested for 
tetrazolium, to know if they are viable or are dead, this test consists 
of transferring the seeds that did not germinate in the chamber, to the 
treatment with the tetrazolium solution at 1% during a period of 24 
hours at 20°C temperature, in dark conditions.38 

The evaluation of the tetrazolium test is carried out observing 
the red coloration of the embryo of the seneçon du cap seeds if they 
are alive, or if they are dead, they no longer colour the embryo, as 
mentioned.39–41 

Experimental design and statistical analysis

The trial was implemented in a randomized complete block design, 
with three repetitions, in a factorial arrangement of 4x42; being 4, the 
levels of burial depth of the seeds (superficial, 2 and 10 cm and the 
control) and 42; the sampling period, during the three years of the 
trial, with three repetitions. 

The statistical analyzes will be of analysis of variance, to define if 
there are differences in the viability of the seeds in the different depths 
of burial and through time. 

Results and discussion
Below are the results of the germination behaviour and viability 

of the seeds during the first eight months that they have been buried 
in the field.

 First, the variation of climatic conditions during this period is 
shown. Environmental conditions: During the period that the research 
has been developed, it has been observed that the variation of the 
temperature, between the surface of the soil and the 10 cm under the 
surface, there have been average differences of 7.6°C, being always 
colder the temperature on the surface of the ground, that almost in 
its totality was smaller than 8°C, whereas the temperatures under the 
surface of the ground, always were superiors to 8°C.

It can also be observed that the insolation has been very small, 
since the period in which the trial started (17/10/2001), less than 2 
hours a day on average, and until the end of January, which from the 
first days of the month of February has passed to more than 6 hours of 
light per day, which has increased considerably the luminosity.

Another factor that has also presented strong variations, especially 
that there have been too many rains during the initial stage of the 
investigation, can be seen that practically since the beginning of 
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the investigation, the rains have been permanently, being observed 
peaks of very strong rainfall during the months of December to 
February, contrasting this situation with very little evaporation and 
low insolation during the same period.

Results of seed germination

Analysis of variance of germination 

After the seeds had remained for a period of 10 days in the 
germination chamber and the germinated seeds were counted, the 
analysis of variance of the observed results was carried out, from the 
first sampling (10/31/2000) to the sampling number 16 (05/29/2001), 
observing statistical differences in the germination, for the depth 
factor of the seeds (Table 1), for which the corresponding multiple 
Tukey comparison test was performed. 

The results of the multiple range comparison test (Table 2) shows 
that there are statistical differences between the different seed burial 
depths over time, with germination in the control being greater under 
20°C conditions. of conservation and without burying the seeds in 
the soil.

Table 1 Results of the variance analysis of seed germination

S.c.e.  Ddl S. means Test f Probab

Var. Total 13023.91 179 72.76

V. Time 2150.17 14 153.58 7.59 0.0000

V.  Depth 5256.67 3 1752.22 86.57 0.0000

V.interacc 3188.32 42 75.91 3.75 0.1000

V. residual 2428.75 120 20.24

Table 2 Results of the multiple range comparison tests, with the germination 
of the seeds in the different depths of burying the seeds

Depth Means Groups

Test 24.84 A

10 cm 19.87 B

2 cm 16.44 C

Superficial 9.98 D

Treatments with the same letter are statistically the same

Secondly, there is the treatment that the seeds are kept buried at 
a depth of 10 cm and statistically different from the control and the 
others; also the treatment in which the seeds are buried at 2 cm depth, 
presents statistical treatment differences where the seeds are placed 
on the surface of the soil, which was the treatment that presented the 
least amount of germinated and viable seeds with respect to the other 
treatments and is statistically different from all the others. 

That is, as the seeds are buried deeper, they remain viable longer, 
although they do not germinate in the field. Percentages of seed 
germination: The observation of the results of germination of the 
seeds through time and in the different depths of burial, it is noted that 
as time passes, the seeds are losing viability, a situation that is more 
contrast between the treatments where the seeds are on the soil surface 
and the seeds are buried 10 cm deep. 

However, in spite of maintaining the tendency of the greater 

viability of the seeds to a greater depth of burial, the trend is not 
stable; this situation may be due to the strong climatic variations that 
have arisen. It is only important to note that in the case of seeds that 
are on the surface of the soil, the seeds have quickly lost their viability 
and the trend is very marked and it seems not reversible., Since from 
the fifth sampling (three months ago the test), a strong decrease in 
germination of seeds is observed, of approximately 10% and this 
tendency has been maintained until sampling 16. 

On the contrary, the treatments in which the seeds are buried at 2 
and 10 cm depth show variations in the behaviour of the viability of 
the seeds, however, it is clear that the seeds that are 10 cm deep have 
higher percentages of viable seeds, than those that are 2cm Deep.

It is also notorious that when the seeds are exposed to soil 
conditions, they suffer the effects of the various factors that coalesce in 
the soil, such as predators, diseases, excess humidity, lack of light, etc; 
since the witness in which the seeds remain at constant temperature 
but not in the soil, always have the highest germination rates. 

Results of the tetrazolium test 

Finally, when observing the results of the tetrazolium test, to define 
if the seeds that did not germinate are alive (documents) or are dead,42 
it can be verified that in a general way, practically there are no living 
seeds, in all the cases in which the seeds are buried, being even more 
noticeable for the case of the seeds that are exposed on the surface of 
the soil, where the curve is very constant over time and the amount of 
viable seeds does not exceed 2%. 

However, a small peak of more viable seeds is observed in the 
treatments of the seeds buried at 2 and 10 cm, between samples 6 and 
8, which may have been due to some improvement in the climatic 
conditions. On the contrary, the environmental control treatment, since 
the beginning of the trial has always presented the highest percentages 
of viable seeds, which shows that when the seeds are exposed to 
the climatic conditions of the soil, they suffer severe damages that 
affect the viability of the seeds. same. It is important to note that at 
the beginning of the trial there is a low percentage of viable seeds 
in the control treatment, a situation that is undoubtedly due to the 
fact that these seeds were stored after they were in the germination 
chamber, due to having problems to perform the tetrazlolium test at 
that time, and this situation undoubtedly caused some seeds to lose 
their viability

The strong expansion towards areas of grasslands, road margins 
and uncultivated land that Senecio inaequidens has presented, both in 
France, and in other European countries as mentioned,3 both in non-
cultivated areas and in prairie areas and vineyards,2 may be due to the 
fact that it is a plant that is not consumed by animals, due to its alkaloid 
content,4–10 which are toxic to animals,11,12 but also to their ability to 
disperse through the anemochoric pathways. hydrocóricas,2 as well 
as easy dispersal by animals, especially in the grassland areas, which 
occur with other Senecio species.13 It is also important to mention that 
it is a plant with a large production of seeds, a situation that favors 
and facilitates its expansion,14 as well as other climatic-environmental 
factors that may favour its dispersion and expansion.

On the other hand, and in accordance with the results observed 
in what is taking of advances of the present project of investigation 
on the effects that cause him the fact of burying the seeds, in natural 
environmental conditions, it can be verified that when the seeds are 
exposed climatic conditions and remain on the surface of the soil, 
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these suffer severe damage and quickly lose their viability,27–29 so it 
would be expected that in those areas of Meadows or uncultivated 
areas, where there is no soil removal, the seed bank should not be 
increased too much and as a consequence there should not be the 
strong expansion observed, as mentioned.13

However, the opposite occurs, that is, there are stronger and 
greater infestations in these areas, a situation that may be favoured by 
the fact that it is a biannual plant that can re-sprout when the climatic 
conditions are favourable and therefore remain in place. and added to 
the above, another factor that may favour its strong expansion may be 
the total lack of competition from other plants, especially because they 
have been consumed by animals, and this prevents the senecon du cap 
plants from dying or simply having less disposition of nutrients, water 
and light, besides that the own animal disperses them easily adhered 
to the skin, wool or in the mud that takes in the legs, since the seeds 
are very small.1 

The above observations can be commented on because according 
to the results observed in this research, the seeds that are exposed on 
the surface of the soil quickly lose their viability, and in any case, the 
seeds that are buried can to conserve its viability for much longer, 
as has been observed in other species (viability,27–29 but in the case 
of meadows, especially in France, where no soil movement work is 
carried out, the viability of the seeds should be very low and as a 
consequence there should not be major problems of expansion and 
invasion of new prairie areas or uncultivated areas. 

Also, it could be expected that as a consequence of the strong 
climatic variations such as temperature, insolation and rainfall, it 
could cause strong damage to the seeds, as they have been observed in 
the results obtained in the investigation and as a consequence the seed 
bank should not be greater problem, since the survival capacity of the 
seeds, when they are on the surface of the soil is very low (less than 
10%), in a very short time, less than three months. 

That is to say, that surely the factors that are favouring its strong 
expansion, are the practices of livestock production, and that it is a 
plant that is not consumed by animals, with which, any plant that 
germinates in any prairie area, will grow and may produce the seeds 
that are, which can germinate without problems and grow without the 
competence of any other plant and gradually cover the area where 
they have invaded, because all the conditions are favourable. On the 
other hand, perhaps a good measure that could diminish the problem 
of invasion and expansion of this plant is, recommend the non-
incorporation of plant residues, to leave the seeds exposed and favour 
the loss of viability and thus avoid the increase of the bank of seed and 
support with other control methods, trying to reduce the production of 
seeds, to decrease the seed bank of the soil.

Conclusion
The climatic conditions in which the research was carried out, 

presented a lot of precipitation and little luminosity, a situation that 
could have influenced the behaviour of the viability of the seeds. In 
general, it was observed that the seeds that are buried deeper, maintain 
greater viability, than the seeds that remain on the surface of the 
soil. It is important to note that as time passes, in any of the depths 
that the seeds were placed, they lose viability, but this is greater the 
more superficial it is. Finally, mention that the viability of the seeds, 
depends a lot on the environmental conditions, since the seeds that 
were kept as witnesses, without burying, during the whole period of 
the trial, they maintained the same percentages of viability
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