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Abstract 
The objective of this study was to determine the abundance, dominance, and 
coverage of weed species present in a developing sweet orange (Citrus sinensis 
L.) orchard in the state of Yucatán, Mexico. Weed collection was carried out in 
a sweet orange crop six months after transplanting, using the Valencia Late vari-
ety. For taxonomic identification, images of the adult plant with flowers, fruits, 
and seeds were taken, supported by an herbarium. The Importance Value In-
dex (IVI) showed 8 predominate species, 48.73% with broad-leaves and 51.27% 
with narrow-leaves. The most predominant species were: Cyperus rotundus (Cy-
peraceae) and Sorghum halepense (Poaceae), with the higher IVI, at 100% and 
40.3%, respectively. The presence of weeds represents a significant increase in 
the production costs in the sweet orange orchard, so its identification is essen-
tial for an effective weed management program. 
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1. Introduction 

Citriculture is an activity of great importance in the state of Yucatán due to the 
area dedicated to its cultivation. Within the citrus production of the state, the 
sweet orange (Citrus sinensis L.) stands out with more than 15 thousand hectares, 
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a production of 199 thousand tons and a production value of more than 1171 mil-
lion Mexican pesos [1]. 

Despite the great importance of the crop, average yields in the state are low 
(13.84 t∙ha−1) and one of the factors that influence these yields is the presence of 
weeds, which affect the development and vigor of the trees due to the competition 
established for moisture, nutrients and also because they are hosts for pests and 
diseases [2] [3]. On the other hand, some weeds can release toxic substances, which 
can affect crop growth [4]. The presence of weeds in orange orchards can cause 
yield losses of up to 33% as a result of competition [5]. In addition, they create a 
favorable environment for pathogens that infect citrus trunks and roots, causing 
yield losses [6]. 

The most critical period for weed control in citrus orchards starts from the early 
stages of development up to 6 years of age, because young citrus trees produce 
very little shade to suppress weeds [7], this is more common in plantations with 
low densities. In Mexico, it is estimated that, in orchards with adequate weed man-
agement, yields of over 40 tons can be obtained, while in orchards with poor man-
agement (mainly in the flowering stage), 12 t∙ha−1 are obtained [8]. Given this sce-
nario, weed management is a crucial practice for profitability in citrus orchards 
[9]. 

In the state of Yucatán, growers employ a combination of manual weeding in 
the crop rows and the application of various herbicides such as glyphosate and 
paraquat for weed management [10]. Chemical weed control, although very effec-
tive, has limitations such as: high costs in crop production (labor and agrochem-
icals), negative environmental impacts and development of herbicide resistance 
[11]-[13]. 

The continuous use of herbicides during the same agricultural cycle causes the 
emergence of resistant weed biotypes/populations [14], which in the end is eco-
nomically unaffordable due to its high cost. An alternative to this problem is phy-
tosociological studies, which are an essential tool for analyzing weed communi-
ties, because they allow understanding their composition, structure, and relation-
ships with the environment [15]. These studies include the identification of spe-
cies, the collection of quantitative data on their abundance and frequency of oc-
currence, and the use of indices to characterize the vegetation [16]. For proper weed 
management, it is necessary to identify the species present in the crop, as it is essen-
tial to determine which ones have greater ecological importance and competitive 
potential, as well as the environmental factors that contribute to their prevalence 
[17]. The objective of this study was to evaluate, through a case study, the abundance, 
dominance, and coverage of weed species present in a developing sweet orange or-
chard in the state of Yucatán, Mexico. 

2. Materials 
2.1. Location and Plant Material 

This study was carried out in the Agricultural Unit “José López Portillo N˚3”, in 
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the municipality of Muna, Yucatán, Mexico, located at 20˚24'52.35'' north latitude 
and 89˚48'30.75'' west longitude at 10 masl. In the months of September to De-
cember 2023 (dry season), in an orchard of Citrus sinensis (L.) Osbeck, Valencia 
Late variety, newly established at six months of age with a planting frame of 7 m × 
7 m, in a soil Ak’al che’ in Mayan terminology [18] and Gleysols in the World Ref-
erence Base (WRB) [19]. A 1.0 ha plot was selected to identify and quantify the weed 
population associated with C. sinensis (L.). A simple sampling model of weeds was 
implemented, using twelve squares of 1.0 m2 (1.0 × 1.0 m) randomly located between 
rows of the crop. 

2.2. Taxonomic Identification 

For the taxonomic identification of weeds, images and live adult plants with flow-
ers, fruits and seeds were taken and compared with botanical information from dif-
ferent Mexican Institutions such as: The National Commission for the Knowledge 
and Use of the Land, National Commission for the Knowledge and Use of Biodi-
versity (CONABIO), the Scientific Research Center of Yucatan (CICY) and the 
National Herbarium of Mexico of the National Autonomous University of Mexico 
(MEXU). 

3. Methods 
Weed Collection 

Frequency of appearance, abundance and dominance of each species were recorded 
and the Importance Value Index (IVI) of each weed was calculated by adapting 
the methodology described by Gámez López et al. (2011) [19]. 

The Importance Value Index (IVI) was developed by Curtis and McIntosh 
(1951) [20]. It is a synthetic structural index, developed mainly to rank the domi-
nance of each species in mixed stands. It was calculated as follows: IVI = Relative 
dominance (a) + Relative density (b) + Relative frequency (c) [21]. 

According to Campo and Duval (2014) [22], these three parameters are calcu-
lated as follows: 

(a) Dominance of each speciesRelative dominance 100
Dominance of all species

= ×  

(b) Number of individuals of each speciesRelative Density 100
Total Number of individuals

= ×  

(c) Frequency of each speciesRelative frecuency 100
Frequency of all species

= ×  

4. Results 
Weed Species Found and the Importance Value Index (IVI) 

The 8 weed species found on the orange sweet plot are described in Table 1, con-
sidering: common names according to different countries and regions, scientific 
names, botanical behaviors (A = Annual; B = Biannual; D = Dicot; M = Monocot; 
P = Perennial), geographical distribution and impact on agriculture crops. 
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Table 1. Characteristics of the predominant weed species in the sweet orange orchard. 

Family Scientific 
name 

Common 
name 

Botanical 
behavior 

Habitat Impact References 

Nyctaginaceae Boerthavia 
erecta 

Hierba blanca 
(MEXICO), Anisillo, 
escorián, Golondrina 
(CHIAPAS-MEXICO),  
Hierba del arlomo, 
Maravillita, Sanguinaria, 
Zanca de gallo, Tostón 
(CUBA), Erect 
spiderling (USA) 

A D It is originally 
from the United 
States, Mexico, 
Central America 
and Western 
South America. 
It is reported as 
a cosmopolitan 
weed in tropical 
and subtropical 
regions of the 
world. 

It is reported as a host 
of whitefly nymphs 
and viruses. 

[23] [24] 

Commelinaceae Commelina 
erecta 

Espuelitas, Hierba del 
pollo, Mataliste, hierba 
de Santa Lucía 
(ARGENTINA); 
Pah-tsá, X-habul-ha y 
yáax-ha-xiu, paj ts’a 
(MAYAN 
LANGUAGE-
MEXICO); 
Erect dayflower, 
Whitemouth dayflower, 
Widow’s tears (USA); 
Flor de la virgen, Hierba 
de lluvia (MEXICO); 
Nuub en nuub ojo, 
corrimiento xiiw 
(MAYAN LANGUAGE-
MEXICO) 

P D No reference 
was found rest. 

It is reported as a 
weed in rice, coffee, 
sugar cane, citrus, 
ornamental plants 
and banana. 
 
It is not normally a 
worrying weed, but 
since it is not very 
susceptible to 
glyphosate, can 
become a problem in 
conservation tillage 
agriculture. 

[25]-[28] 

Malvaceae Malvastrum 
corchorifolium 

False mallow (USA), Sak 
xiiw (MAYAN 
LANGUAGE-MEXICO) 

P D Low and 
medium 
deciduous forest 

No reference 
was found 

[29] 

Cyperaceae Cyperus 
rotondus 

Coquillo (Mexico), 
Coquito, Chufa, 
Yellow nutsedge, Chufa 
flatsedge, Earth almond 
(USA) 

P M It is abundant in 
many crops, 
roadsides, fallow 
plots, vegetables, 
riverbanks. 
It grows well in 
warm and 
temperate 
climates, but it is 
not very tolerant 
to shade. 

In Mexico, it is 
considered one of the 
most serious weed 
problems. 

[30] 

Asteraceae Parthenium 
hysterophorus 

Parthenium (USA), 
Falsa altamisa, Altamisa 

A D It prefers humid 
and sub-humid 

It is a host of 
Begomovirus; and 

[31]-[33] 
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del campo, Escoba 
amarga, Escobilla 
(México) 

tropical climates, 
showing a 
marked 
preference for 
high-fertility, 
clayey soils, but 
is capable of 
growing on a 
wide variety of 
soils. 

capable of growing in 
a wide range of 
temperatures. It is one 
of the most invasive 
exotic plants around 
the world affecting 
the ecosystems and 
the socio-economy of 
the people. 

Poaceae Sorghum 
halepense 

Johnson grass, Aleppo 
grass, Aleppo millet 
grass (USA, South 
Africa); 
Evergreen millet 
(Australia); Arroz bravo 
(Brazil); Pasto Johnson 
(Colombia); Pasto 
polaco, Pasto ruso 
(Honduras); 
Zacate Yonson (Costa 
Rica); Aleppo-bartgras, 
Aleppohirse, Aleppo-
mohrenhirse 
(Germany); herbe 
panache, herbe yaguidi 
(Haiti); Zacate Johnson, 
Sorgo de Halepo, 
Sorguillo, Zacate 
secencle, Triguillo, 
Sorgo de Alepo, Pasto 
ruso, Canutillo 
(Mexico); Baru grass, 
Palau (Pakistan); 
Halaiyansifrand (Saudi 
Arabia); durra, ograes 
(Sweden) 

A P Native to parts 
of the 
Mediterranean 
region and 
western Asia. 
It has been 
introduced in 
temperate, 
subtropical and 
tropical zones 
throughout the 
world. 

It is mainly used as 
fodder for livestock 
and for hay 
production. However, 
in times of frost or 
drought, S. halepense 
has a high cyanide 
content, which is 
harmful to livestock. 
 
It acts as an 
alternative host to 
several insects, 
pathogens, and 
nematodes, which 
significantly affect 
crop production. 

[34]-[37] 

Poaceae Urochloa 
panicoides 

Yuyo blanco (Mexico) P M A It is native to 
Africa. 
 
It has 
naturalized 
elsewhere, 
including 
Australia, 
Argentina, India 
and the United 
States. 

It generally grows in 
open fields, roadsides, 
disturbed and 
cultivated soils. U. 
panicoides has been 
reported to be a 
susceptible host of 
Meloidogyne 
incognita and a poor 
host of M. javanica. 
It also hosts the 
Aceria tosichella mite, 
which transmits 
viruses: Wheat Streak. 

[38]-[41] 
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Mosaic Virus 
(WSMV) y Wheat 
Mosaic Virus 
(WMoV). 

Fabaceae Chamaecrista 
flexuosa 

Common name 
unknown 

A D It is originally 
from the 
America. 
It is found in 
savannas, dunes, 
beaches and 
open sandy 
forests, from 
southern Mexico 
to southeastern 
Brazil and 
northern 
Argentina, also 
in Cuba. 

It is reported as 
pollinator plant for at 
least six species of 
Apidae bees. 

[42] 

Note: A = Annual; B = Biannual; D = Dicot; M = Monocot; P = Perennial. 
 

The Importance Value Index (IVI) of each species is shown in Figure 1 and the 
results show the presence of eight species of weeds six weeks after planting sweet 
orange: Chamaecrista flexuosa, Urochloa panicoides, Sorghum halepense, Parthe-
nium hysterophorus, Cyperus rotondus, Malvastrum corchorifolium, Commelina 
erecta, Boerthavia erecta. Of the total species, 48.73% with broad-leaves and 51.27% 
with narrow-leaves. The species Cyperus rotundus (Cyperaceae), and Sorghum 
halepense (Poaceae) were the most predominant ones with the highest IVI, at 100% 
and 40.3%, respectively (Figure 1). 

 

 
Figure 1. Importance Value Index (IVI) of weeds associated to sweet orange crop. 

5. Discussion 

Weeds are plants that grow in undesired places without having been introduced 
voluntarily, and on the other hand, they present outstanding characteristics that 
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other plants do not possess, such as their high reproduction rate, ease of dispersal 
and a competitive ability [43] [44]. 

This was noticeable in this sweet orange orchard, where the land preparation 
activities carried out by the farmer, prior to the establishment of the crop, such as 
tillage, which involves breaking up the soil to prepare it, accidentally caused the 
dispersion of Johnson grass rhizomes (S. halepense) and bulbs, tubers, and rhi-
zomes of nutsedge (C. rotundus), which over time become uncontrollable, caus-
ing these two monocotyledons to be the most predominant with the highest Im-
portance Value Index (IVI), with 100.0% and 40.3%, respectively. 

On the other hand, the low diversity of other species observed in this orchard 
can be attributed to the predominance of narrow-leaved species (C. rotundus and 
S. halepense), whose presence generates strong competition for resources. These 
species inhibit the development and proliferation of the rest of the broadleaf 
species, limiting their ability to establish and prosper in the orchard. These two 
species showed a high degree of adaptability and competitiveness in the envi-
ronment, which caused a decrease in the diversity of the rest of the plant com-
munity. 

It is important to note that in Mexico, one of the main problems limiting citrus 
productivity is the presence of weeds; this hinders fertilization, harvesting, pest and 
disease control, and, most importantly, compete for water, light, and nutrients, 
which leads to significant reductions in leaf area and, consequently, in tree yield 
[45]. In Yucatán, in the particular case of orange cultivation, the damage is greater 
and more visible in the early years of the plantation, which is why special attention 
must be given during this stage, as the presence of weeds, especially C. rotundus and 
S. halepense, if not controlled, can seriously affect the health, development, and vigor 
of the trees. As a result, citrus growers invest between 15% to 35% of production 
costs in weed control [45]. 

6. Conclusion 

In this sweet orange orchard, narrow-leaved species predominated. Eight species 
were identified: Chamaecrista flexuosa, Urochloa panicoides, Sorghum halepense, 
Parthenium hysterophorus, Cyperus rotundus, Malvastrum corchorifolium, Com-
melina erecta, and Boerhavia erecta, belonging to six families, with Cyperaceae and 
Poaceae being the most represented, according to their highest IVI values: 100% 
and 40.3%, respectively. 

Acknowledgements 

We thank the National Institute of Forestry, Agricultural and Livestock Research 
(INIFAP) for financing this work, as part of the project: Alternatives to the use of 
glyphosate for weed control in Mexico. 

Conflicts of Interest 

The authors declare no conflicts of interest. 

https://doi.org/10.4236/oalib.1112204


W. Avilés-Baeza et al. 
 

 

DOI: 10.4236/oalib.1112204 8 Open Access Library Journal 
 

References 
[1] SIAP (Servicio de Información Agroalimentaria y Pesquera) (2023) Cierre de la 

Producción Agrícola 1980-2023.  
https://www.gob.mx/siap/acciones-y-programas/produccion-agricola-33119  

[2] Worm, A.A., Santos, M., Morán, I., Vargas, P., Comboza, W. and Lara, E. (2018) Malezas 
presentes en cultivos del cantón Naranjal, Provincia Guayas, Ecuador. Investigatio, 
11, 1-16. https://doi.org/10.31095/investigatio.2018.11.1 

[3] Duque-Vazquez, E.F., Rostro-Gonzalez, H., Sánchez-Yáñez, R.E., Saldaña-Robles, N. 
and Cepeda-Negrete, J. (2023) Detección de malezas por medio del reconicimiento de 
color y su integración en una aplicación móvil. Revista Ciencia e Innovación Agroali-
mentaria de la Universidad de Guanajuato, 4, 82-98.  
https://doi.org/10.15174/cia.v4i2.12 

[4] Karam, D. and Brighenti, A. (2022) Identificación y control de malezas. Ministerio de 
Agricultura, Pecuaria y Abastecimiento (MAPA), Brasília Mapa, 97-103. 

[5] Martinelli, R., Monquero, P.A., Fontanetti, A., Conceição, P.M. and Azevedo, F.A. 
(2017) Ecological Mowing: An Option for Sustainable Weed Management in Young 
Citrus Orchards. Weed Technology, 31, 260-268. https://doi.org/10.1017/wet.2017.3 

[6] Soares, M.B.B., Galli, J.A., Martins, M.H., Oliveira, A.C. and Bianco, S. (2021) Weed 
Management in the Dry Season: Interferences in Physiology and Quality of Persian 
Lime Fruits. Pesquisa Agropecuária Tropical, 51, e67779.  
https://doi.org/10.1590/1983-40632021v5167779 

[7] Singh, M. and Sharma, S.D. (2008) Benefits of Triazine Herbicides and Other Weed 
Control Technology in Citrus Management. In: LeBaron, H.M., McFarland, J.E. and 
Burnside, O.C., Eds., The Triazine Herbicides, Elsevier, 199-209.  
https://doi.org/10.1016/b978-044451167-6.50019-2 

[8] San Martin Matheis, H.A. and Ramírez Sánchez, O. (2021) Manual de producción de 
cítricos en el estado de Sinaloa. Libro técnico Núm. 1. Centro de Investigación Regional 
Noroeste. Campo Experimental Valle de Culiacán, 155-157. 

[9] Kanissery, R., Futch, S.H. and Sellers, B.A. (2022) 2022-2023 Florida Citrus Production 
Guide: Weeds: CPG Ch. 44, CG013/HS-107, Rev. 4/2022. EDIS, 1-10.  

[10] Avilés-Baeza, W., Ramírez-Silva, J.H. and Lozano-Contreras, M.G. (2023) Herbicides 
Assessment for Weed Control and Cost Analysis in a Tomato (Solanum lycopersicon 
L.) Crop in the State of Yucatan Mexico. Open Access Library Journal, 10, e11022.  
https://doi.org/10.4236/oalib.1111022 

[11] Brar, J.S., Gill, K.S., Arora, N.K., Gill, M.I.S. and Kaur, T. (2017) Weed Management 
in Guava Orchards. Indian Journal of Weed Science, 49, 374-377.  
https://doi.org/10.5958/0974-8164.2017.00096.x 

[12] Moretti, M.L., Sosnoskie, L.M., Shrestha, A., Wright, S.D., Hembree, K.J., Jasieniuk, 
M., et al. (2016) Distribution of Conyza sp. in Orchards of California and Response 
to Glyphosate and Paraquat. Weed Science, 64, 339-347.  
https://doi.org/10.1614/ws-d-15-00174.1 

[13] Mateus, C.D., Pulido, C.X., Gutiérrez, A. and Orduz-Rodríguez, J.O. (2010) Evalu-
ación económica de la producción de cítricos cultivados en el Piedemonte del Depar-
tamento del Meta durante 12 años. Orinoquia, 14, 16-26.  
https://doi.org/10.22579/20112629.122 

[14] Alcántara-de la Cruz, R. (2022) Prevención, detección y manejo de la resistencia a 
herbicidas. Avances en Investigación Agropecuaria, 26, 17-18.  
https://doi.org/10.53897/revaia.22.26.18 

https://doi.org/10.4236/oalib.1112204
https://www.gob.mx/siap/acciones-y-programas/produccion-agricola-33119
https://doi.org/10.31095/investigatio.2018.11.1
https://doi.org/10.15174/cia.v4i2.12
https://doi.org/10.1017/wet.2017.3
https://doi.org/10.1590/1983-40632021v5167779
https://doi.org/10.1016/b978-044451167-6.50019-2
https://doi.org/10.4236/oalib.1111022
https://doi.org/10.5958/0974-8164.2017.00096.x
https://doi.org/10.1614/ws-d-15-00174.1
https://doi.org/10.22579/20112629.122
https://doi.org/10.53897/revaia.22.26.18


W. Avilés-Baeza et al. 
 

 

DOI: 10.4236/oalib.1112204 9 Open Access Library Journal 
 

[15] Concenço, G., Farias, P.M.d., Quintero, N.F.A., Schreiber, F., Galon, L., Tomazi, M., 
et al. (2017) Phytosociological Surveys in Weed Science: Old Concept, New Approach. 
In: Yousaf, Z., Ed., Plant Ecology-Traditional Approaches to Recent Trends, IntechOpen, 
121-146. https://doi.org/10.5772/intechopen.69083 

[16] Booth, B.D., Murphy, S.D. and Swanton, C.J. (2003) Growing up, Getting Old and 
Dying. In: Booth, B.D., Murphy, S.D. and Swanton, C.J., Eds., Weed Ecology in Nat-
ural and Agricultural Systems, CABI Publishing, 101-115.  
https://doi.org/10.1079/9780851995281.0101 

[17] Sánchez, G.E. and Sarandón, S.J. (2014) Principios de manejo agroecológico de malezas. 
In: Sarandón, S.J. and Flores, C.C., Eds., Agroecología: Bases Teóricas para el Diseño y 
Manejo de Agroecosistemas Sustentables, Editorial de la Universidad de la Plata, 50-57. 

[18] Bautista, F., Maldonado, D. and Zinck, A. (2012) Clasificación maya de los suelos. Cien-
cia y Desarrollo, 260, 65-70.  
https://www.cyd.conacyt.gob.mx/archivo/260/articulos/clasificacion-maya-sue-
los.html 

[19] Gámez López, A., Hernández, M., Díaz, R. and Vargas, J. (2011) Caracterización de 
la flora arvense asociada a un cultivo de maíz bajo riego para producción de jojotos. 
Agronomía Tropical, 61, 133-139. http://ve.scielo.org/pdf/at/v61n2/art04.pdf 

[20] Curtis, J.T. and McIntosh, R.P. (1951) An Upland Forest Continuum in the Prairie-
forest Border Region of Wisconsin. Ecology, 32, 476-496.  
https://doi.org/10.2307/1931725 

[21] Zarco-Espinoza, V.M., Valdez-Hernández, J.I., Ángeles-Pérez, G. and Castillo-Acosta, 
O. (2010) Estructura y diversidad de la vegetación arbórea del parque estatal Agua 
Blanca, Macuspana, Tabasco. Universidad y Ciencia, 26, 1-17.  

[22] Campo, A.M. and Duval, V.S. (2014) Diversidad y valor de importancia para la con-
servación de la vegetación natural. Parque Nacional Lihué Calel (Argentina). Anales 
de Geografía de la Universidad Complutense, 34, 25-42.  
https://doi.org/10.5209/rev_aguc.2014.v34.n2.47071 

[23] Centro de Investigación Científico de Yucatán (CICY) (2023) Flora de la Península 
de Yucatán. Boerhavia erecta L.  

[24] Lárez-Rivas, A. (2007) Claves para identificar malezas asociadas con diversos cultivos 
en el Estado Monagas, Venezuela II. Dicotiledóneas. Revista UDO Agrícola, 7, 79-90. 

[25] Daniel, T.F. (2004) Acanthaceae of Sonora: Taxonomy and Phytogeography. Proceed-
ings of the California Academy of Sciences, 55, 690-805. 

[26] Comisión Nacional para el Conocimiento y Uso de la Biodiversidad (CONABIO) 
(2023) Especie Commelina erecta L. 

[27] Villaseñor, R.J.L. and Espinosa, F.J.G. (1998) Catálogo de malezas de México. Consejo 
Nacional Consultivo Fitosanitario, Editorial Fondo de Cultura Económica, 25-32. 

[28] Martínez, M. (1979) Catálogo de nombres vulgares y científicos de plantas mexicanas. 
Fondo de Cultura Económica, 24-45. 

[29] Gachoka, K.K., Obeng-Ofori, D. and Danquah, E.Y. (2005) Host Suitability of Two 
Ghanaian Biotypes of Bemisia tabaci (Homoptera: Aleyrodidae) on Five Common Trop-
ical Weeds. International Journal of Tropical Insect Science, 25, 236-244.  
https://doi.org/10.1079/ijt200583 

[30] Pacheco, D., Sthormes, G., Petit, Y., Quirós, M., Poleo, N. and Dorado, I. (2009) 
Reconocimiento de malezas presentes en el huerto de guayabo (Psidium guajava L.) 
tipo Criolla Roja, del Centro Frutícola del Zulia, Municipio Mara, Venezuela. Revista 
Científica UDO Agrícola, 9, 141-147. http://www.bioline.org.br/pdf?cg09020 

[31] López Martínez, N. (2009) Malezas asociadas a plantas ornamentales. Fitosanidad, 13, 

https://doi.org/10.4236/oalib.1112204
https://doi.org/10.5772/intechopen.69083
https://doi.org/10.1079/9780851995281.0101
https://www.cyd.conacyt.gob.mx/archivo/260/articulos/clasificacion-maya-suelos.html
https://www.cyd.conacyt.gob.mx/archivo/260/articulos/clasificacion-maya-suelos.html
http://ve.scielo.org/pdf/at/v61n2/art04.pdf
https://doi.org/10.2307/1931725
https://doi.org/10.5209/rev_aguc.2014.v34.n2.47071
https://doi.org/10.1079/ijt200583
http://www.bioline.org.br/pdf?cg09020


W. Avilés-Baeza et al. 
 

 

DOI: 10.4236/oalib.1112204 10 Open Access Library Journal 
 

233-235.  

[32] Planchuelo, A.M. and Carreras, M.E. (2011) Evaluación de la diversidad morfológica 
en Crotalaria incana L. (Fabaceae, Faboideae), una leguminosa silvestre de valor forra-
jero. AgriScientia, 28, 39-49. https://doi.org/10.31047/1668.298x.v28.n1.2783 

[33] López, M.F. (2021) Eficacia de alternativas fisio nutricionales sobre la capacidad de 
rebrote y rendimiento del Pasto Guinea (Megathyrsus maximus (Jacq.) B.K. Simon 
and S.W.L. Jacobs.) en secano. Ingeniero Agrícola Thesis, Escuela Superior Politéc-
nica Agropecuaria de Manabí.  

[34] Paterson, A.H., Kong, W., Johnston, R.M., Nabukalu, P., Wu, G., Poehlman, W.L., et 
al. (2020) The Evolution of an Invasive Plant, Sorghum halepense L. (‘Johnsongrass’). 
Frontiers in Genetics, 11, Article 317. https://doi.org/10.3389/fgene.2020.00317 

[35] Velez-Gavilan, J. (2024) Sorghum Halepense (Johnson Grass). CABI Compendium.  
https://doi.org/10.1079/cabicompendium.50624 

[36] Vega, J., Owen, M. and Pitty, A. (1995) Organisms Associated with Johnsongrass [Sor-
ghum halepense (L.) Pers.] in Honduras. Revista CEIBA, 36, 189-195.  
https://revistas.zamorano.edu/index.php/CEIBA/article/view/295 

[37] Henderson, L. (2001) Alien Weeds and Invasive Plants. A Complete Guide to Declared 
Weeds and Invaders in South Africa. Plant Protection Research Institute Handbook 
No. 12. Paarl Printers, 189-212. 

[38] Ntidi, K.N., Fourie, H. and Daneel, M. (2015) Greenhouse and Field Evaluations of 
Commonly Occurring Weed Species for Their Host Suitability to Meloidogyne Species. 
International Journal of Pest Management, 62, 11-19.  
https://doi.org/10.1080/09670874.2015.1087602 

[39] Navia, D., de Mendonça, R.S., Skoracka, A., Szydło, W., Knihinicki, D., Hein, G.L., et 
al. (2012) Wheat Curl Mite, Aceria Tosichella, and Transmitted Viruses: An Expand-
ing Pest Complex Affecting Cereal Crops. Experimental and Applied Acarology, 59, 
95-143. https://doi.org/10.1007/s10493-012-9633-y 

[40] Agnew, A.D.Q., Mwendia, C.M., Oloo, G.O., Roderick, S. and Stevenson, P. (2000) 
Landscape Monitoring of Semi-Arid Rangelands in the Kenyan Rift Valley. African 
Journal of Ecology, 38, 277-285. https://doi.org/10.1046/j.1365-2028.2000.00224.x 

[41] Ustarroz, D., Kruk, B.C., Satorre, E.H. and Ghersa, C.M. (2015) Dormancy, Germi-
nation and Emergence of Urochloa panicoides Regulated by Temperature. Weed Re-
search, 56, 59-68. https://doi.org/10.1111/wre.12181 

[42] Almeida, N.M., Castro, C.C., Leite, A.V., Novo, R.R. and Machado, I.C. (2013) Floral 
Polymorphism in Chamaecrista flexuosa (Fabaceae-Caesalpinioideae): A Possible Case 
of Atypical Enantiostyly? Annals of Botany, 112, 1117-1123.  
https://doi.org/10.1093/aob/mct188 

[43] Sunshine, F.R. (2013) Estudio de la biología de las malezas. Revista Vinculando, 11, 
1-7. https://vinculando.org/ecologia/estudio-de-la-biologia-de-las-malezas.html 

[44] Peerzada, A.M. (2017) Biology, Agricultural Impact, and Management of Cyperus 
rotundus L.: The World’s Most Tenacious Weed. Acta Physiologiae Plantarum, 39, 
Article No. 270. https://doi.org/10.1007/s11738-017-2574-7 

[45] Valles, B. and Castillo, E. (2006) Experiencias en el establecimiento de Arachis pintoi 
Krapov & W.C. Greg. Como cobertura en cítricos de Veracruz, México. Avances en In-
vestigación Agropecuaria, 10, 73-88.  

https://doi.org/10.4236/oalib.1112204
https://doi.org/10.31047/1668.298x.v28.n1.2783
https://doi.org/10.3389/fgene.2020.00317
https://doi.org/10.1079/cabicompendium.50624
https://revistas.zamorano.edu/index.php/CEIBA/article/view/295
https://doi.org/10.1080/09670874.2015.1087602
https://doi.org/10.1007/s10493-012-9633-y
https://doi.org/10.1046/j.1365-2028.2000.00224.x
https://doi.org/10.1111/wre.12181
https://doi.org/10.1093/aob/mct188
https://vinculando.org/ecologia/estudio-de-la-biologia-de-las-malezas.html
https://doi.org/10.1007/s11738-017-2574-7

	Weeds Associated with an Orange Sweet Crop (Citrus sinensis (L.) Osbeck) in the State of Yucatan, Mexico
	Abstract
	Subject Areas
	Keywords
	1. Introduction
	2. Materials
	2.1. Location and Plant Material
	2.2. Taxonomic Identification

	3. Methods
	Weed Collection

	4. Results
	Weed Species Found and the Importance Value Index (IVI)

	5. Discussion
	6. Conclusion
	Acknowledgements
	Conflicts of Interest
	References

