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Introduction 
The changes suffered by ecosystems can be due to two types 

of situations: those that apparently repeat themselves through 
more or less regular cycles, those that do not persist and those that 
occur in environments without major disturbances, the last ones 
present a gradual sequence and directional stages conditioning 
the following stages. In the latter case, the ecological succession 
comes into play, and makes changes that can be observed in many 
communities due to the substitution of some species for others 
as time goes by Malacalza [1], Nichols et al. [2]. The processes of 
ecological succession can generate varied effects on the floristic 
composition of a specific plant community, based on the existence 
of a series of factors, including the frequency and intensity of 
disturbances. The latter tends to acquire greater importance when 
we study conformed or modified communities by anthropic action, 
or when studying lands merely destined to activities that imply 
soil tillage (practically constant modification of the landscape). 
Under this last criterion researchers included agricultural,  

 
livestock, horticultural and similar soils use [3-5]. Disturbances in 
ecosystems can be generated for different reasons, as well as vary 
in extent, frequency and intensity. There can even be disturbances 
of different types, or of the same type but in two or more locations 
within the same space. Consequently, there will be several 
succession processes, giving rise to floristic compositions that not 
only vary with respect to the original (existing vegetation prior 
to the disturbance) but may have characteristics that distinguish 
one from the other. The latter is influenced mainly by specific or 
small extension disturbances whose origin is mainly generated by 
anthropic interventions [2,4,5]. The above is mainly observable in 
plots for extensive and intensive crops such as horticultural crops, 
where the diversity, extension of sowing and the characteristics 
of the same is such that its development implies the realization 
of activities by man that generate diverse effects in the different 
subplots in which the main plot is divided; thus, in the initial plot, 
they come to present a series of plant communities that can differ 
completely from each other [3,6]. 
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Abstract

Changes observed in many plant communities are due to the replacement of some species by others over time and due to 
disturbances, such as management or crop type. The San Justo Training and Demonstration Center is a complex of plots containing 
a great diversity of vegetables and management methods in the same site, allowing a joint analysis on the effect of different 
management practices on plant communities. In this sense, the objectives of this work were: 1) To analyze the weed communities 
in the areas adjacent to the plots destined to different uses in Buenos Aires and 2) To evaluate the degree of maturity of the vegetal 
communities and different uses in urban horticulture garden. Surveys were carried out in three sectors of the site coinciding 
with the edges of the plots of the demonstration center. The variables measured were frequency, floristic diversity or richness, 
coverage of each species and total community coverage in relation to each use (semi-covered fallow, weeding, intensive horticulture 
and artificial trees). The plot with semi-covered fallow presented a higher frequency of appearance of Lolium multiflorum and 
Trifolium Repens. In horticultural use a high frequency of Oxalis latifolia and Taraxacum officinale is observed, both species are 
fertile soil indicators. Lolium multiflorum were found as dominant (in number of individuals) in almost all the samplings. When the 
disturbances are reduced or are practically zero, the appearance of perennial species is observed, demonstrating a greater advance 
in the succession process.
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In some horticultural crops, especially organic, weed 
management is through controlled natural processes, which are 
intended to copy those that occur in natural ecosystems without 
anthropic intervention. Also, in this type of management organic 
fertilizers (compost) are used to avoid the use of chemical fertilizers, 
therefore other agrochemicals, such as pesticides, are not used, 
employing other kinds of strategies to repel pests, such as the 
cultivation of aromatic plants [7,8]. The San Justo Demonstration 
and Training Center (Framework Agreement between the FAyCA 
of the University of Morón - INTA - Italian Hospital) is a complex 
of plots (approximately 40) that are independently labored by 
different horitculturaal producers. This property represents an 
opportunity to analyze the effect of horticultural management 
on weed communities because a great diversity of vegetables are 
cultivated, and above all, because they present a high heterogeneity 
of planting methods and agricultural management that are carried 
out in the same site [7].

In general, a relationship can be established between the 
degree of disturbances that occur in the plot of an orchard or lot of 
an agricultural-livestock field and what happens at the level of plant 
communities in the neighboring surfaces, such as edges or internal 
roads. The differences in anthropic action levels within the plot 
will affect the surrounding areas in different degrees. If the activity 
inside the plot is intense, outside disturbance will be greater 
because the frequency with which it occurs is very high, generating 
a mirror effect in the areas surrounding the inside plot. Opposed 
to this, the lower the activity or management is, the frequency of 
disturbances will decrease and therefore, the surface in question 
will possibly have a plant community with a greater degree of 
maturity (for example: greater number of species) than the first 
case cited [4,7,9,10]. In a similar way to what occurs in a natural 
ecosystem, in a horticultural production intervened by anthropic 
action, the concepts of ecological succession proposed by Odum 
and Warret [11] are applied; that is to say, the greater the maturity 
of an ecosystem (or the more advanced the process of succession) 
increases the diversity of species, the dominance is reduced, and 
there tends to replace annual species with perennials, with greater 
capacity for competition and lower capacity for colonization. This 
research had the following objectives: 1) To analyze the weed 

communities in the areas adjacent to the plots destined to different 
intensive uses in an urban horticultural production of Buenos Aires 
and 2) To evaluate the degree of maturity of the plant communities 
for the different uses present in the plots of the urban garden.

Materials and Methods
Location and Characteristics of the Study Area

The survey was conducted in the experimental garden located 
in the Italian Hospital of San Justo (match of the Matanza, province 
of Buenos Aires). The urban horticulture production is the result of 
an agreement between this Hospital, the University of Morón, and 
INTA, through the Prohuerta program. The location coordinates 
were: 34° 40’18.8”S; + 58° 34’07.1” W. The data collection was 
carried out on October 22, 2016. On the date of survey, the 
temperature was 17.5°C and humidity of 70%, without rainfall 
record. The studied area belongs to the Rolling Pampa region and 
has a temperate climate. The average annual temperature is 18 
ºC and the average annual rainfall corresponds to the isohyets of 
900 mm. The studied area is located in the eastern portion of the 
Pampean Region [12]. The soil belongs to the great group of the 
Vertic Argiudolls. The clay content of the Ap horizon is 28.5%, and 
the organic content of 4.6%. The textural class is silty clay loam 
[13].

Characteristics of the Plots and Sampling Methodology
The horticulture production presents a high level of 

heterogeneity among the plots, from the type of crops that are 
grown, type of perimeter fences (for example, without fences, 
fences with plants, fence with wiring of different materials) and 
especially the management of the crops (sowing, pest and weed 
control, use of fertilizers). Surveys were carried out in four sectors 
of the property coinciding with the edges of the plots, each of which 
presented, at a glance, different characteristics. These sectors 
were chosen in such a way that in each one a comparison could be 
made between plots with different uses. Around the plots there are 
sectors not intended for horticultural work but belong to areas such 
as forests with introduced species, with some level of disturbance 
and with almost total dominance of a couple of species. There are 
also sites for the implementation of species under greenhouse and 
attached buildings (Figure 1).

Figure 1: Plan of the plantation (horticultural production) with the evaluated plots. Plot 1: semi-covered fallow; Plot 2: weedy; 
Plot 3: intensive horticulture.

The studied plots presented different observables 
managements and uses explained in the following sentences. The 
Plot 1: presented a semi-covered fallow where 30 to 60% of plant 

material is left on the surface of the plot. Also, the plot presented 
a moderate proportion of soil without vegetation (combination of 
bare soil and covered portions of vegetation material). The plot 
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presented a floristic composition of low height; the latter reflected 
the existence of disturbances generated by the horticultural activity 
that exists in the plot. However, the plot was in an area of the 
plantation where the activity of the producers (stakeholders) was 
moderate (laboured plots in coexistence with empty plots). The 
latter was reflected in the surface of the border limit of the plot. The 
plot 2 was called weedy, because it presented a floristic composition 
with a greater number of species than the rest of the plots. This was 
due to its greater degree of abandonment with respect to the rest 
of the plots. From the above, it is observed that there have been 
no disturbances during a considerable period of time in this plot. 
However, unlike the rest of the plots, the abandonment of the plot 
does not coincide with the characteristics of the vegetation in the 
surrounding areas. In this sense, the location of the plot was in the 
area of greater mobilization and activity of producers (huerteros). 
In addition, the vegetation presented very low height, probably 
due to a moderately high level of disturbances in this plot. Plot 
3: was named as “intensive horticultural” due to the observables 
characteristics that are detailed below. In this plot, cultivated 
species were observed but in a lower proportion in relation to 
the other plots. The characteristics of the vegetation in the areas 
adjacent to this plot are similar to what was explained in plot 2. The 
latter was probably due to the fact that plot 3 is located in a very 
internal place in the study plot (also plot 3) (This plot was within 
the area of greatest activity of the huerteros).

In each of the plots the following properties were evaluated: the 
frequency of appearance of a weed species in relation to the total of 
samples; the diversity or floristic richness that depends on the total 
number of species present in a community; the coverage of each of 
the species and the total coverage of the community in relation to 
each use. For the corresponding measurements, the surveys were 
carried out on the edges of the three selected plots of the property 
and the following methods were used [14,15]:

A. Frames of 25cmx25cm were used to evaluate the 
frequency and diversity; the frames were randomly thrown at three 
sites on each of the edges of the selected plots (3 samplings). The 
counting of the plant species that were in the site was carried out in 
each of the sampling sites.

B. There are several methods for the evaluation of coverage, 
the one used in this work was the linear intercept method. This 
method consists in the use of a tape measure (50 cm) that was laid 
out at the edges of the plot where the survey was made. At each site, 
the number of species and the size of each one was measured in the 
length of the tape used.

Results and Discussion
In the horticultural production evaluated, the species listed 

in Table 1 were observed. The annual species Lolium multiflorum 
was dominant in all the management, followed by Trifolium repens, 
both species are indicators of sites with medium to high nutrient 
supply [5,16]. The frequency is the number of samples in which a 
species appears in relation to the total of samples obtained [14,15]. 
The results on the frequency of appearance of the species are 
observed in the following (Figures 2 & 3). The results obtained 
in the surroundings of plot 1, showed a higher frequency of 
appearance of Lolium multiflorum and Trifolium Repens. Likewise, 
in the semi-covered fallow and in the weedy plot, a high frequency 
of the Lactuca virosa species was also observed. In horticultural 
use, there is a high frequency of appearance of Oxalis latifolia and 
Taraxacum officinale, both fertile soil indicator species, which 
can be associated with a greater use of amendments and a higher 
primary productivity under this in this management [17].

Table 1: Floristic composition of the horticultural production 
evaluated.

Facelis retusa

Lactuca Virosa

Lolium multiflorum

Oxalis latifolia

Stelaria media 

Sonchus oleraceus

Taraxacum officinale

Trifolium repens

Verónica arvensis

Figure 2: Frequency of the appearance of the species according to the use type: a) semi-covered fallow (Plot 1); b) weedy (Plot 
2); c) intensive horticulture (Plot 3).
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Figure 3: Frequency of the appearance of plant species according to the type of species (annual or perennial): a) semi-covered 
fallow (Plot 1); b) weedy (Plot 2); c) intensive horticulture (Plot 3).

Figure 4: Distribution of relative abundances of the species according to the type of use: a) semi-covered fallow (Plot 1); b) 
weedy (Plot 2); c) intensive horticulture (Plot 3).

Figure 5: Distribution of relative abundances of the species according to the type of species (annual or perennial): a) semi-
covered fallow (Plot 1); b) weedy (Plot 2); c) intensive horticulture (Plot 3).
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Diversity refers to the variety of species that can be found in a 
community (Figures 4 & 5). The concept of diversity, in its simplest 
form, depends directly on the total number of species in the 
community (or floristic richness). However, it has been considered 
that it should also include the way in which abundance is distributed 
among the different species. This concept is called equitability, and 
the opposite concept is designated as dominance. A community 
with high dominance (or low equitability) is one in which a 
large proportion of the biomass is concentrated in a few species 
[5,14,15]. In this last community, the probability of detecting many 
of the species that constitute it is very low, therefore the diversity 
observed is also low. The species Lolium multiflorum and Trifolium 
Repens, showed a great dominance in all the managements, 
demonstrating a low equitability and a high dominance in the 
community in general. In horticultural use and weedy, one of the 
dominant species was also Oxalis latifolia [2,5]. Analyzing all the 
plots as a whole, it can be observed that they respond to the concepts 
of ecological succession raised by various authors in different ways 
and uses [2,5,9]. According to the bibliography, throughout the 
succession, that is, when the ecosystem tends to reach maturity, 
dominance in the community decreases and diversity increases, 
and in addition, there is a tendency to replace annual species 
with biannual or pluriannual (perennial), with a greater level of 

competition and survival in the absence of resources (K selection), 
as can be seen in (Figures 3 & 5) [5].

The coverage according to the linear intercept method was 
higher for the species Lolium multilflorurm, Trifolium repens and 
Lactuca virosa (Figure 6). In the rest of the horticultural production 
where an artificial forest (mount) predominated, the dominance 
of the Lolium multiflorum was total (100%). The latter shows a 
great influence of the neighboring vegetation on the productive 
plots. In the surroundings of plot 2, the dominance of the species 
Lolium multiflorum was observed in two of the three repetitions 
of the frame method and in the linear intercept method, while in 
the remaining frame, a greater number of individuals of Trifolium 
Repens were recorded (Figure 6). The Lolium multiflorum species, 
which was observed to be dominant (in number of individuals) in 
almost all samples, is of the annual or biannual type, it means that 
its life cycle is relatively short, in comparison with the multiannual 
perennials [4,16]. On the other hand, although it was not the 
objective of this survey, when analyzing the height of the species, it 
should be noted that its size, on average, did not exceed 5 or 10 cm. 
Both characteristics are typical of immature ecosystems, which is a 
state that systems reach when levels of disturbances are frequent 
or very intense [2,3,18].

Figure 6: Coverage of the species according to the type of use: a) semi-covered fallow (Plot 1); b) weedy (Parcel 2); c) intensive 
horticulture (Plot 3).

The characteristics of the soil on which the horticultural 
production takes place and the addition of nutrients such as nitrogen 
(from the decomposition of vegetal remains, or compost), by the 
producers (huerteros), motivates the formation of a large source 
of resources [7,8]. As a result, species with r-type strategies were 
developed, with a high capacity for expansion and colonization, the 
latter may justify the presence of a large number of plants of the 
species Lolium multiflorum [11]. In addition, although the number 
of individuals per species was very high, the number of species per 
unit area was low: for example, the number of species surveyed 
in each repetition or frame. In contrast, the degree of dominance 
was high and was observed in those areas surrounding plots with 
moderate and intense degrees of disturbances [2,4]. In general, in 
the evaluated site, a great dominance of Lolium multiflorum was 

observed, because in this sector, and unlike the rest of the samplings, 
this species had a much higher height, which could be the result of 
its better development without disturbance some [4,19]. Its height, 
together with its higher density, determined new conditions for 
the future establishment of the “late” species in the succession. 
Moreover, this late species presents a better adaptation to shaded 
environments at ground level and with a better competition level 
for resources acquires. Due to this, the late species have a greater 
tendency to develop the K strategy, with greater competitive 
capacity and therefore, with enough power to displace the pioneers, 
in this case, Lolium multiflorum. However, because no other species 
were observed at ground level, it can be deduced that late species 
have not yet been able to establish or migrate to this place due to 
their recent anthropogenic disturbance [2,11] (Figure 7).
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Figure 7: Coverage according to the type of annual or perennial species: a) semi-covered fallow (Plot 1); b) weedy (Parcel 2); c) 
intensive horticulture (Plot 3).

Beyond the concept that diversity is the justified manifestation 
of the coexistence of different species in a site, its usefulness as 
a descriptor lies in the possibility of establishing preliminary 
hypotheses about the way in which resources are distributed 
among different species and how they use the habitat in a particular 
environment and thus reflect on the mechanisms and factors that 
would be influencing the type of community structure [11]. The 
characteristics of the populations and plant communities indicated 
previously, are not more than expressions of the ecosystem 
that configure physiognomies of its structure and results of its 
functioning. In areas where the level of disturbance was lower (for 
example the plot with a high percentage of weeds), or directly null, 
it can be thought that the composition of the weed community will 
be similar to that of a mature ecosystem [11,19]. For example, this 
could be similar to comparing the cultivated area with the areas 
located in the neighboring sites or under the fences, or for example 
in the horticultural plots and in the headwaters or internal roads 
of the evaluated horticultural production [4,5,19]. Consequently, 
when studying the plot with minimal or no management, stands of 
plants surveyed could be considered as control plots. In this sense, 
these plots would be a reference to determine how modified this 
environment is or what degree of impact the disturbances have 
had in these horticultural environments or other cultivated sites. 
The latter allows us to understand and analyze in greater detail 
in what degree of succession is this system analyzed in particular. 
[2,3,18]. 

Conclusion
Although a relationship could be established between the 

disturbances that occur in the plots and how these affect the plant 
communities inside and on the adjacent surfaces, disturbances 
may exist that are different from those that occur in each 
plot (for example, greater trampling by the circulation of the 
horticultural producers), which also influenced the composition 
and final coverage of the weed species. In those sectors where the 
disturbances are reduced or are practically nil, the appearance 
of perennial species is observed, both biannual and multiannual, 

although some in greater quantity than others. It can be deduced 
then that these communities present a higher degree of maturity 
due to the lesser influence of the disturbances, which has allowed 
a greater advance of the process of succession. However, there are 
still indications of dominance in them, which would indicate that 
they are mostly immature ecosystems.
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