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Abstract

Introduction— The knowledge of the weeds present
in the agroecosystems and their populations allows
to project in a more accurate way the management
programs of these.

Objective— Characterize the diversity of weed spe-
cies and its coverage in 120 small farms of small
farmers in the municipalities of Boyaca.

Methodology— The investigation was carried out in
15 farms in the municipalities of the department: Chi-
taraque, Gachantiva, La Capilla, Nuevo Colén, Mar-
ipi, Santa Maria, Zetraquira and Tuta, in each of 0.5
ha plots where the landmarks were determined. of 1
m? the weeds present and the percentage of coverage.

Results— It was observed the presence of 255 spe-
cies of weeds located in 167 genera and in 60 botani-
cal families, being the most representative families
Asteraceae and Poaceae, followed by Cyperacea, Faba-
ceae and Polygonaceae. The municipalities character-
ized by a higher relative temperature Chitaraque,
Santa Maria and La Capilla present higher specific
richness. The species with the highest frequency,
present in all the municipalities was P aquilinum,
in 75% of the municipalities were D. ciliata, and S.
rhombifolia and in 62.5% Anthoxanthum odoratum,
Bidens pilosa, Desmodium incanum, Hypochaeris
radicata and Verbena litoralis.

Conclusions— From the monocotyledons, several
species of Poaceas stood out with greater coverage,
among them; C. clandestinum, three from the Brachi-
aria genus, three from Cynodon, within the Cypera-
ceae the species Dichromena ciliata, and one fern
from the Dennstaedtiaceae family, P. aquilinum,
which generally constitute important weeds of eco-
nomic crops.

Keywords— Farm; herbs; species richness; manage-
ment

Resumen

Introduccion— El conocimiento de las malezas
presentes en los agroecosistemas y sus poblaciones
permite proyectar de manera mas acertada los pro-
gramas de manejo de estas.

Objetivo— Caracterizar la diversidad de especies
de malezas y su cobertura en 120 fincas de pequenos
agricultores de los municipios de Boyaca.

Metodologia— La investigacion se realizo en 15 fin-
cas de los municipios del departamento: Chitaraque,
Gachantiva, La Capilla, Nuevo Colén, Maripi, Santa
Maria, Zetraquira y Tuta, en cada una de las parce-
las de 0.5 ha donde se determinaron los hitos. de 1 m?2
las malezas presentes y el porcentaje de cobertura.

Resultados— Se observd la presencia de 255 espe-
cies de malezas ubicadas en 167 géneros y en 60
familias botanicas, siendo las familias mas represen-
tativas Asteraceae y Poaceae, seguidas por Cypera-
cea, Fabaceae y Polygonaceae. Los municipios car-
acterizados por una mayor temperatura relativa
Chitaraque, Santa Maria y La Capilla presentan
mayor riqueza especifica. La especie con mayor fre-
cuencia, presente en todos los municipios fue P aqui-
linum, en el 75% de los municipios fueron D. ciliata,
y S. rhombifolia y en el 62.5% Anthoxanthum odo-
ratum, Bidens pilosa, Desmodium incanum, Hypo-
chaeris radicata 'y Verbena litoralis.

Conclusiones— De las monocotiledéneas, destaca-
ron con mayor cobertura varias especies de Poaceas,
entre ellas; C. clandestinum, tres del género Bra-
chiaria, tres de Cynodon, dentro de las Cyperaceae
la especie Dichromena ciliata, y un helecho de la
familia Dennstaedtiaceae, P. aquilinum, que gener-
almente constituyen importantes malezas de cultivos
econdémicos.

Palabras clave— Granja; hierbas; riqueza de espe-
cles; gestion
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DIVERSITY AND COVERAGE OF WEED SPECIES IN FARMS OF SMALL PROPERTIES IN EIGHT MUNICIPALITIES, DEPARTMENT OF BOYACA, COLOMBIA

I. INTRODUCTION

Weeds constitute a restrictive factor, due to their direct interference in the development of crops,
given their ability to take advantage of the resources for which they compete within the soil cover
for water, light, nutrients and additional space, they can influence the behavior of insect pests and
the seasonal dynamics of diseases due to microclimates that develop with high densities [1]. Oth-
ers author consider that, according to their morphological characteristics such as the architecture
of the root system, they can favor the structure and the level of aeration into the soil, as well as
constitute a long-term reserve of water and nutrients due to the accumulation of green mass that
1s finally converted into organic matter, depending on the cover and the type of particular weed
family [2].

In general, weeds are those higher plants that disturb or prevent the normal development of
crops, they are characterized by their ease of dispersion, persistence capacity, seed variability with
staggered germination. In addition, many have a high physiological plasticity with the ability to
develop in adverse conditions, and adapt to new ecological niches, with abundant root develop-
ment, likewise, they serve as hosts for different species of insect, mites and pathogens, many of
these agents, are harmful to cultivated plants [3].

The diversity of weed communities in a given area not only has the function of conserving bio-
diversity, but also contributes to maintaining the trophic complexity and properties of the agro-
ecosystem such as soil stability in the face of water or wind erosion processes [4], or due to the
lack of coverage within the soil due to tillage practices [5].

On the other hand, the weed flora is considered as a factor inherent to the diversity of ecosys-
tems, around an interaction between species considering specifics factors as the physicochemical
characteristics of the soil, the availability of water, the climatic conditions of the area, the inter-
action with other plant species that may be of agronomic and ecological interest with respect to
the physiological dynamics of the weeds [6].

According to information from many developing countries, the small farmer and his family
often spend more than 40% of their time in manual weed control, which limits their time and
farm efficiency [7].

In 2018, a project with Royalties funds was proposed in eight municipalities of the Boyaca
department with the title “Desarrollo agroecologico estratégico para el fortalecimiento del sector
productivo en el departamento de Boyaca” [8], in which the knowledge of the weeds present was
required in order to propose the management measures in the beneficiary farms. The project
was carried out with the purpose of validating 24 agroecological models in 120 farms, for which
the diversity of weeds had to be characterized as a baseline for weed management. Taking this
background into consideration, this research aimed to characterize the diversity of weed species,
through their coverage, in 120 farms of small farmers in eight municipalities of Boyaca.

II. MATERIALS AND Y METHODS
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Fig. 1. Location of the municipalities where the research was carried out in the department of Boyaca.
Source. Authors.
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The research was carried out in eight municipalities of the department of Boyaca: Chitaraque,
Gachantiva, La Capilla, Nuevo Colon, Maripi, Santa Maria, Zetraquira and Tuta (Fig. 1). The
edaphoclimatic conditions of the municipalities included in the research are presented in the
following Table 1.

TaBLE 1.
(GEOGRAPHICAL AND CLIMATIC CHARACTERISTICS OF THE MUNICIPALITIES INCLUDED.

Municipality | Altitude m.s.n.m. Temperatures °C Precipitation mm annual Total area km?
Maripi 425 - 2950 17 - 22 2000 - 2500 112

La Capilla 1600 17.7 - 19 1262 56

Nuevo Colon | 2500 12 - 22 900 50

Chitaraque 1400 - 2800 24 2776 157,6

Santa Maria | 850 24 1221 - 3817 326,4

Gachantiva 2000y 2600 15 1583 66

Tuta 2600 14 700 y 1000 165

Zetaquira 1875 - 3600 12y 28 640 262

Source: Authors.

The three agroecological models to be implemented in each municipality are shown in Table 2.

TABLE 2.

AGROECOLOGICAL MODELS TO BE ESTABLISHED AND THEIR CROPS BY MUNICIPALITY.

Municipality

Agroecological models

Chitaraque

. Cedar - Hass Avocado - Yellow Porva Corn (C-A-Co).

. Nogal Cafetero - Hartén Plantain, Bush Bean Bola Roja (NC-P-B).

. Leucaena -Orange Valencia, Pumpkin Unapal Bolo Verde (Li-O-Pu).

Gachantiva

. Aliso -Yellow Tree Tomato - Paliverde Arracacha (Al-TT-Arrac).

. Chicala - Jorby Plum, Chantenay Carrot (Chi-J-Ca).

. Arrayan - Blackberry Castilla, Yellow Tree Tomato (Arr-BB-TT).

La Capilla

. Nogal Cafetero - Yellow Tree Tomato - Paliverde Arracacha (NC-T'T-Arrac).

. Leucaena - Blackberry Castilla - Bush Bean Bola Roja (L.-BB-B).

. Cedar - Hass Avocado — Bush Bean Bola Roja (C-A-B).

Nuevo Colon

. Aliso - Hass Avocado, Cabbage (Al-A-Ca).

. Chicala - Black King Peach, Bean (Chi-Pe-B).

. Arrayan - Equatorial Fortune Plum - Beans - (Arr-P1-B).

Maripi

. Aliso - Hass Avocado, Cabbage (Al-A-Ca).

. Chicala - Black King Peach, Bean (Chi-Pe-B).

. Arrayan - Equatorial Fortune Plum - Beans - (Arr-Pe-B).

Santa Maria

. Leucaena - Lorena Avocado- Hartén Plantain (L-A- P).

. Black Raft - Valencia Orange - Calima Bean (R-O-B).

. Leucaena - Hartén — Plantain - ICA V305 Corn (L-P-Co).

. Black Raft -Apple Anna, Arracacha Paliverde (R-Ap-Arrac).

Tuta . Chicala- Blackberry Castilla -Arracacha Paliverde - (Chi-BB-Arrac).
. Aliso - Jorby Plum, Porva Simijaca Corn (Al-J-Co).
. Cedar, Tahiti Lemon, Cargamanto Bean (C-TL-B).
Zetaquira . Matarraton, Cocoa - Hartén Plantain, Ica Cerinza Bean (MR-Coc-P-B).

WIN[FH W INFHR[WIN[F[WINDN[FR]JW[IN|HR]W[IN|HFH[WIN|[F]W[DN|H

. Leucaena Comun, Orange Valencia, Yellow Porva Corn (L-O-Co).

Source: Authors.

In the municipality, previously selected, farm was sampled based on the information provided
by the Boyaca government on small farmers using the formula proposed by UNAL (Colombia)
[9], for which a margin of error of 10% and a confidence level of 95% were considered, which
yielded a sample size of 120 families. The farms incorporated into the project had to have
between 1 and 3 ha, of which two plots of 0.5 ha would be used for the investigation.
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Before sampling, a tour of each of the farms was carried out to specify the two plots of 0.5 ha
that had been selected to participate in the research and it was specified which would be the
plot where the agroecological polyculture would be located and which would be the monocul-
ture or control crop.

To determine the weed species, a square PVC frame with measurements of 1 X 1 = 1 m?
was randomly launched twice in each 0.5 ha plot in order to obtain the largest number of rep-
resentative weed species per farm. The preliminary identification of weed species was carried
out in situ, classifying all the adult species present based on the characteristics of the roots,
leaves, flowers, inflorescence and fruits, and photographic records were also made for their
subsequent identification by comparative botany, considering the taxonomy of each weed, for
which collections of the species were made. Each species was initially identified by common
name and photographed. Information related to habitat, life cycle, and other botanical char-
acters from observations made in the field, as well as all possible additional information, was
also noted. For the collection of the material, the recommended protocols for the HFAB were
followed. The confirmation of the identification of the weeds was carried out at the Pedagogi-
cal and Technological University of Colombia with the help of Dr. Manuel Galvis, applying the
specific keys when necessary. This information was complemented and verified with that of
the virtual herbarium of UNAL [10], [11].

The groups included in the characterization were the class Liliopsida (monocotyledons), Mag-
noliopsida (dicotyledons) and Pteridophytas (ferns). During the same sampling, the percentage
cover of each species was determined visually, in each quadrant, subsequently estimating the
percentage of average cover/m? in each plot and farm.

Species richness was determined [12], understood as the number of species per quadrant,
per farm and municipality. These data were tabulated in Microsoft Excel. With the help of this
application, the species with the highest frequency of presence by municipalities were deter-
mined. In addition, an analysis of all the information related to the richness of species and cover
by plot, farm and municipality was carried out. An analysis of variance of one factor was car-
ried out for the species richness by municipality, considering the farms as repetitions (/N = 15),
after verifying the assumption of normality by the Shapiro Wilk test and the uniformity of the
variances. The probability of error of P < 0.05 was used. In addition, a multivariate cluster
analysis was performed using the squared Euclidean distance method for the municipalities,
considering the two variables richness and coverage. The SPSS Version 21 statistical package
was used for all analyses [44].

II1. RESULTS AND ANALYSIS

The study carried out in 120 farms of the eight municipalities showed the presence of 255 spe-
cies of weeds located in 167 genera and in 60 botanical families. The most represented fami-
lies were Asteraceae with 43 species and Poaceae with 42. They were followed by Cyperacea,
Fabaceae and Polygonaceae with 16, 15 and 10 species, respectively. The families Lamiaceae,
Rubiaceae and Araceae were represented by 7 species and Oxilidaceae Malvaceae, Solanaceae,
Juncaeae and Commelinaceae by 6 species.

Poaceae and Fabaceae are among the families with the largest number of species in the
world [13]. The results correspond to those reported in some urban areas of Colombia where
they worked without the use of herbicides and a minimum of chemical pesticides [14], as well
as in other cropping systems in various parts of Venezuela [15], [16]. The dominance of these
two families in this study could be due to the large number of species they have in various eco-
systems [13]. It is reported that in Colombia Poaceae and Fabaceae are two well-represented
botanical families with 840 species and 173 genera, within the first family [17], and 1 191 spe-
cies and 181 genera within the second family [18].

The level of presence of Poaceae species on the farms is in correspondence with other results
where it 1s stated that this botanical family is considered one of the largest in the world (con-
sisting of almost 700 genera and about 12000 species). It is estimated that grass species
occupy 20% of the plant surface in terrestrial ecosystems, and i1s considered the fourth in
importance for its number of species, and for many authors the first for its economic impor-
tance [17], [18].
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Twenty genera were identified as the most represented, among them Juncus and Brac-
charis with six species, Bidens, Rumex and Oxalis with 5 species, eight genera with 4 species
and seven with three species. It stands out that these genera belong to only 10 families, Jun-
caceae, Asteraceae, Poaceae, Cyperaceae, Fabaceae, Lamiaceae, Oxidaceae, Lytraceae, Com-
melinaceae and Rubiaceae (Fig. 2).
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Fig. 2. Number of species in the 20 genera with the greatest contribution.
Source: Authors.

These results are similar to those obtained in floristic inventories by researchers under
other conditions, when a total of 164 species, 130 genera and 58 families were recorded [19].
However, these authors found 142 species, 112 genera and 44 families within the Magno-
liophyta, while the families with the greatest diversity were Asteraceae (with 31 species and
26 genera) and Araceae (with 10 species and 3 genera). In Pteridophyta, 22 species, 18 genera
and 14 families were reported; Polypodiaceae was recognized as one of the richest family with
4 species.

Some of the identified species were repeated in the farms of the municipalities, present-
ing a higher relative value of species richness in the municipality of La Capilla with 73 and
lesser in Tuta with 21. The municipalities of Chitaraque, Santa Maria and La Capilla with
more than eight average species/ farm were those with the highest richness per farm, which
differed statistically from the rest of the municipalities, except with Nuevo Colén (Table 3).

TABLE 3.
SPECIES RICHNESS BY MUNICIPALITY AND VARIANCE ANALYSIS RESULT FOR THE NUMBER OF SPECIES/
FARM IN EACH MUNICIPALITY.

Municipality Species richness Species / farm

Zequatira 54 3.56¢

Maripi 36 3.60 c

Tuta 21 4.50 be
Gachantiva 40 5.10 be

Nuevo Coléon 64 5.80 ab

La Capilla 73 8.90 a

Santa Maria 47 9.13 a
Chitaraque 60 9.63 a

CV (%)

Source: Authors.
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It can be seen that there was not always a direct relationship between the municipalities
with the highest number of total species and the average per farm, only Chitaraque and La
Capilla maintained high levels of specific richness and also by farms, while Tuta and Maripi
had low species richness at municipal level maintained low average weed species at the farm
level, below 5. On the other hand, the average temperature of Santa Maria and Chitaraque
1s 24°C and La Capilla is more stable between 17.5 and 19°C, while those with lesser species
richness have relatively lower average temperatures, Zetaquira from 12 to 28°C, Maripi 10 to
17°C and Tuta 14°C. More research results are required to deep into the existing relationships
in terms of the number of species per municipality and per farm and the greater richness of
species in municipalities with more variable temperature conditions.

The multivariate analysis of cluster classification for the species richness, genera and fami-
lies showed a dendrogram in which the municipalities were divided into two groups, in the first
Chitaraque, Nuevo Colén, Zetaquira and La Capilla were located, characterized by the highest
values of species, genera and families, although within them La Capilla stood out, which was
separated from the three remaining municipalities. The other four municipalities with fewer
species, genera and families were subdivided into three subgroups, where Santa Maria with
a higher richness, and Tuta with the lowest values of species richness, genus and family were
separated (Fig. 3).

Dendrograma que utiliza una vinculacién media (entre grupos)

Combinacién de conglomerados de distancia re-escalados
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IMaripi 4J
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Fig. 3. Result of the cluster classification analysis for the municipalities

according to the richness of species, genera and families.
Source: Authors.

Of the 251 species, only 19 were repeated in at least four municipalities, that is, they reached
50% or more presence, which gives a measure of the great diversity of weeds reported in the
farms and municipalities. The only species that was in the eight municipalities was Pteridium
aquilinum (L) Kuhn Therodophyte of the Dennstaedtiaceae family called marranero fern.
With a frequency of 756%, Dichromena ciliata Pers. (tote) (Cyperaceae) and Sida rhombifolia L.
(escobo) (Malvaceae), five species from different families (Anthoxanthum odoratum L, Bidens
pilosa L. Desmodium incanum DC., Hypochaeris radicata L., Verbena litoralis Kunth, were
present in 62.5% of the municipalities and others between 10 and 50% of frequency. In this last
group, monocotyledons of the Poaceae and Cyperaceae families stand out, but also dicotyledons
of Asteraceae, Fabaceae, Verbenaceae and Oxalidaceae (Table 4).
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SPECIES WITH THE HIGHEST FREQUENCY OF PRESENCE IN THE MUNICIPALITIES.
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Family Specie Common name Frequency (%)
Dennstaedtiaceae | Pteridium aquilinum (L) Kuhn Helecho marranero 100
Cyperaceae Dichromena ciliata Pers. Tote 75
Malvaceae Sida rhombifolia L Escobo 75
Poaceae Anthoxanthum odoratum L. Pasto oloroso 62.5
Asteraceae Bidens pilosa L. Chipaco 62.5
Fabaceae Desmodium incanum DC. Pega pega 62.5
Asteraceae Hypochaeris radicata L Diente de leén 62.5
Verbenaceae Verbena litoralis Kunth Verbena amarga 62.5
Cyperaceae Carex halleriana Asso ex Honck Tote 50
Poaceae Cynodon dactylon (L.) Pers. Grama 50
Poaceae Holcus lanatus L Falsa poa-azul 50
Poaceae Melinis minutiflora P. Beauv Pasto gordura 50
Oxalidaceae Oxalis medicaginea Kunth Chulca 50
Poaceae Pennisetum clandestinum Hoechst Ex Chiov. Kikuyo 50
Poaceae Sporobolus poiretii (Roem. & Schult.) Hitche Pasto de burro 50
Asteraceae Taraxacum officinale (L..) Weber ex F.HWigg. | Diente de leén 50
Commelinaceae Tradescantia multiflora (Sw.) Raf. Cucaracha 50
Fabaceae Trifolium pratense L. Trébol rojo 50
Poaceae Trifolium repens L. Trébol blanco 50

Source: Authors.

Regarding the previously mentioned weed species, it must be considered that in most of the
plots they were found in stubble or as a paddock at the time of characterization and that favored
the presence of weeds. Pteridium aquilinum L. called marranero fern or chicken leg, is a weed
characteristic of acid soils and average climate, however in the study it was present in all munici-
palities, which could be a characteristic of high adaptability and aggressiveness, attributed to its
ability to propagate under various environmental conditions. The complexity of this species lies
in the fact that it is highly competitive and dominant over agricultural species, affecting crops
such as corn, beans and fruit trees, taking into account that it can go deeper than 2 m into the
soil [20], [21].

In the same way, it can be pointed out that Dichromena ciliata Vahl of the Cyperaceae family
known as tote, is considered an aggressive weed, difficult to manage and limiting in fields that
have a high degree of humidity or waterlogging, which constitutes an ideal ecosystem because
it favors its rooting [22].

The main species with the greatest presence in the municipalities of the Poaceas family were
Anthoxanthum odoratum L. Cynodon dactylon (L.) Pers. Holcus lanatus L. Melinis minutiflora
P. Beau, Pennisetum clandestinum Hoechst Ex Chiov. and Sporobolus poiretii (Roem. & Schult.)
Hitche, species that are characterized by being highly competitive and difficult to manage for
farmers.

The species Holcus Lanatus L. and Oxalis medicaginea Kunth were present in Gachantiva,
Nuevo Colon, La Capilla and Santa Maria, which are municipalities with similar climatic condi-
tions, with a warm and medium climate, however P. clandestinum, Trifolium pratense Li. and T.
repens L. Gachantiva, Nuevo Colon, La Capilla and Tuta were present, which are municipalities
of different heights and thermal floors.

Weeds such as white clover (7. repens) and red clover (7. pratense) as legumes fix nitrogen,
favor infiltration, and soil biodiversity. In addition, they are plants with a cycle of two or three
years, so they can accumulate seed and be aggressive for the establishment of transitory crops,
but they can serve as cover in fruit trees, and on the other hand they are beneficial for attract-
ing pollinators [23].

The rest of the weeds that were 50% frequent, did not follow a sequence in terms of the climatic
conditions of the municipalities, which could be due more to the types of management, such as
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previous land uses, state of the plot at the time sampling and others, so they could have a higher
level of ecological plasticity or adaptation to various environments, than the one reflected in this
research. This is explained by the fact that most of the plots were in a pasture or fallow savannah
condition, since it is stated that Poaceae are very abundant in non-cultivated soils or with little
history of tillage [2]. These results give a measure of the ecological plasticity of some species that
may be present at different heights and soil and climatic conditions in agroecosystems and also
of the complexity of managing them as weeds and their potential damage within crops.

Among the species with the greatest coverage in the samplings, six species stood out within
Poaceas, C. clandestinum or kikuyo, a characteristic grass of cold climate savannahs and reached
more than 19 % coverage in Gachantiva, Nuevo Colon and Tuta, also the fern Pteridium aquili-
num showed between 11 and 15.2% coverage in three municipalities, other poaceae such as Bra-
chiaria brizantha (A.Rich.) Stapf (18.1% in Maripi), B. humidicola (Rendle) Schweicker (14.7%
in Santa Maria). Several species of the genus Cynodon such as C. hirsutus Stent, C. lemfuensis
Vanderyst and C. plectostachyus (K. Schum.) Pilg reached coverage between 5 and 10% in the
municipalities of La capilla, Zetaquira, Gachantiva and Tuta, similarly, D. ciliata in the Chita-
raque and Gachantiva municipalities, as well as B. decumbens Stapf in Chitaraque and Zetaquira
(Table 5).

TABLE 5.
WEEDS WITH THE HIGHEST LEVEL OF COVERAGE OF THE WEEDS AT THE MUNICIPAL
LEVEL FROM THE COVERAGE IN THE PLOTS OF THE FARMS.

Especie Chitar. | Gacha | Nuevo Colén | Maripi | Santa Maria | La Capilla | Zetaq. | Tuta

Emilia sonchifolia (1) DC. 5.6

Hypochaeris radicata L 7.4

Tradescantia cummanensis (Kunth) Woods 6.9

Dichromena ciliata Vahl 5.1 7.3 5.1

Pteridium aquilinum (L) Kuhn 13.8 15.2 11.2

Dryopteris sp. 19.6

Trifolium pratense L. 6.2

Trifolium repens L. 8.8

Hyptis suaveolens (L.) Poit. Chan 5.5 7.6

Cuphea ciliata Ruiz & Pav. 94

Cuphea serpyllifolia Kunth 5.1

Sida rhombifolia L. 5.3

Mimosa pudica L. 5.5

Anthoxantum odoratum L. 7.6 7.78

Brachiaria brizantha (A.Rich.) Stapf 18.1

Brachiaria humidicola (Rendle) Schweicker 14.7

Brachiaria decumbens Stapf 8.8 6.41

Cynodon hirsutus Stent 9.4 6.3

Cynodon nlemfuensis Vanderyst 7.0

Cynodon plectostachyus (K. Schum.) Pilg. 94

Hyparrhenia rufa Nees 6.2

Lolium multiflorum Lam. 6.3

Paspalum notatum Fliggé 5.6

Pennisetum clandestinum Hoechst Ex Chiov. 20.0 19.3 8.6 48.5

Sporobolus poiretii (Roem. & Schult.) Hitche 6.4

Melinis minutiflora P. Beauv. 6.1 6.7

Persicaria nepalensis (Meisn.) H. Gross 7.0

Rumex acetosella L. 5.8

Rumex sp. 11.7

Selaginella horizontalis (C. Presl) Spring 8.1

Heliotropium indicum L. 5.5

Source: Authors.
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The strong cover that present these weeds sometimes constitutes a limiting factor due to their
direct competition with cultivated plants such as vegetables and the cultivation of blackberries, in
the latter, as well as other fruit trees, the management of weeds generally concentrates on mak-
ing silver around plant; so that it is latent interference in the absorption of water and nutrients
and their competition for light and space, and it can be said that they also indirectly promote
the development of pests and diseases, or serve as reservoirs for them [1].

P. clandestinum 1is a creeping perennial species, stoloniferous and with a rhizomatic root sys-
tem, which makes this plant able to compete for space and coverage [23], in the same way for
its use as a crop for animal consumption it has received fertilization management chemical and
organic, which makes the plant more competitive against others. For some authors, the kikuyu
can be considered as a weed since it 1s a grassland species with low productive potential [24].

P. aquilinum 1is considered a cosmopolitan and invasive species, even toxic to animals and
difficult to control both by cutting and burning, for which it has been necessary to establish
chemical treatments to manage it [25].

In this case, the species of the genus Brachiaria, present in six of the eight municipalities
with more than 5% coverage, are grasses that are highly used for cattle feeding and their abun-
dance 1s related to soils that were previously dedicated to pastures, where in many cases, due to
its easy spread by the feces of livestock or by birds, it increases the cover, which generates seed
banks in the soil for a considerable time [26]. Specifically, B. decumbens is very competitive for
space, but it 1s also a host to aphids, generating phytosanitary problems in species such as sugar
cane, panela, and fruit trees [27].

D. ciliata 1s considered an aggressive weed that is difficult to control when there is a high
degree of humidity or waterlogging, since it is an ideal ecosystem that contributes to its rooting,
being able to invade lots when there is no proper management, competing like other species of
this species. family with plants of agronomic interest such as banana [22].

The species S. rombifolia with a 75% frequency in the municipalities and more than 5% cov-
erage in Maripi, must be considered as a problem in the cultivation of corn that will be planted
in several of the farm models, since that species of this genus are reported among the 10 most
1mportant associated with this crop [28].

There i1s consensus that grass species, mainly some perennials of the genus Cynodon, are
very severe on bananas and plantains [29], [30]. Three species of this genus had more than 5%
coverage in the study C. hisutus, C. nlemfuensis and C. plectostachyus, however, a recent study
carried out in the banana areas of the department of Magdalena showed that the weeds of the
Poaceae and Cyperaceae families were the ones with the highest specific richness and those of the
Commelinaceae families had the highest index of importance in the plantations [31], being these
three families highly represented with different genera in the farms under study, where species
of very difficult chemical control in banana and plantain are located [30]. Several species within
Commelinaceae should be considered in the management of weeds within the banana crop, which
are reported as promising species to be used as covers in different management systems [32].

The presence of species of the Oxalys and Lolium genera with high cover are of concern, since
some belonging to these genera are reported to be among those that most interfere with peach
cultivation [33], which will be planted in various agroecological models of Maripi and Nuevo
Colon. Another aspect to consider is that, in a study developed specifically in this crop in Boyaca,
it was found that the species with more than 50% frequency in the samplings were P. clandesti-
num and a species of Oxalys [34].

The purpose of establishing polycultures in one of the plots of the farms under study would
favor shade and therefore competition with some weeds demanding lighting such as Poaceae.
However, the presence of some trailing species of this family, over time, both in monocultures
and polycultures that are going to be established, could be properly managed as lawns with an
1mportant role in soil conservation both in fruit trees deciduous and citrus, since in the case
of orange the usefulness of living covers was demonstrated with several species of grasses and
legumes [35]. Something similar could be done in blackberry, since in some publications it is
pointed out that the crop does not require areas completely free of weeds, therefore, between the
rows of plants some types of weeds of the creeping legume type can be maintained, which must
be maintained controlled at a height of 20 centimeters [36].
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For the weeds that have presented high covers, the seed banks in the soil, the history of the
1mplemented crops, the weed management practices and the competition capacity of the species
involved in the interaction with the crops must be considered, as well as the possibility of being
hosts of pest insects or as allelopathic plants within the productive systems, and also the manage-
ment costs, which can reach 25% or more depending on the labor used [23].

Similarly, species of the Asteraceae family such as Emilia sonchifolia (L) DC also stood out for
their coverage. Hypochaeris radicata L, Bidens pilosa L. and Taraxacum officinale (L..) Weber
ex F.H.Wigg., characterized by having broad leaves; which are considered as aggressive weeds
due to their high capacity to colonize and compete with transitory crops that will be planted on
farms such as corn, beans, arracacha and cabbage. This type of species are characterized by being
weeds adaptable to different edaphoclimatic characteristics, competitors with high interference
1n crops; since within their ecology and morphology they have deep root systems, which makes
them more aggressive when they have greater coverage, competing for nutrients, water and light
with crops [37].

For example, Mimosa pudica L. of the Mimosaceae family, called dormidera, with 5% coverage
in Chitaraque should be kept under observation since it is an aggressive weed, due to its competi-
tiveness with allelopathic characteristics due to exudates from its roots in crops. perennials such
as fruit trees and banana [38].

Other weeds that stand out for their cover, such as the ferns of the genus Dryopteris, must be
considered because of their robust rhizome [39], which could make their management difficult, as
well as the Rumex species belonging to the Polygonaceae, with R. acetosella L. being considered
an invasive species [40].

On the other hand, some of these weeds help the sustainability of agricultural production sys-
tems, since they provide ecosystem services such as soil protection in erosion processes and the
conservation of water resources [41]. It 1s important to point out the important role played by some
weeds that produce flowers in Colombian agroecosystems by sheltering and supplying bioregula-
tory food for pests [3], [42], which must be recognized and conserved or conveniently managed by
farmers, since in order to Colombia, the genus Hyptys [42] is mentioned as being of interest, with
one species present on the farms. It should also be considered that some weeds offer ethnobotani-
cal services, for example, in the municipality of Santa Maria, Hyptis suaveolens L. was presented
with more than 5% coverage, which in addition to being classified as weeds, 1s considered in Mexico
as an aromatic plant with a strong odor, and with dense population formations [43].

I'V. CoNCLUSIONS

In the farms there were located 255 species of weeds 1ntol67 genera and belonging to 60 botani-
cal families, being the families with the highest representation Asteraceae and Poaceae, followed
by Cyperacea, Fabaceae and Polygonaceae.

The municipalities characterized by a higher average relative temperature; Chitaraque, Santa
Maria and La Capilla, presented higher species richness with statistical difference with the
rest according to ANOVA, while the multivariate analysis of automatic classification formed two
groups, in one, the municipality of La Capilla stood out for the higher species richness, of genera
and families and in the other Tuta for the lesser.

The most frequent species present in all municipalities was P aquilinum, in 75% of the munici-
palities were D. ciliata, tote, (Cyperaceae) and S. rhombifolia (escobo) (Malvaceae), five species
from different families were present in 62.5% of the municipalities. as well as other species pres-
ent 1n at least four municipalities.

Within the monocotyledons, several species of Poaceae stood out with greater coverage in the
farms, among them; C. clandestinum, three from the Brachiaria genus, three from Cynodon, as
well as a Cyperaceae species, Dichromena ciliata, and a Dennstaedtiaceae fern, P. aquilinum.
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