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Abstract 
Multispectral sensors onboard remotely piloted aircraft systems (RPAs) can be used for mapping and identifying 
weed species and preventing crop yield losses. The objective of this study was to identify and quantify weed 
species in soybean using high-resolution images obtained by an RPA. Soybean fields were photographed 33 
times every 100 ha. Weed flora in 384 sampling areas was surveyed by aerial imaging in approximately 60.000 
ha. Results on analysis of the community structure of the observed a total of 16 plant families and 52 species. 
Species from Asteraceae and Poaceae were the most numerous. Results of principal component analysis showed 
that the percentage of infestation and the number of species were positively correlated to the first component. 
The areas with the highest percentage of infestation had the highest diversity of species. However, the percentage 
of infestation and the number of species observed were not correlated with the area size. The survey of weeds by 
aerial imagery was efficient for identifying, quantifying, and mapping weeds in commercial agricultural areas 
and can be used in other studies and for the purposes of management in commercial areas.  
Keywords: management, remote sensing, soybean, weed science 

1. Introduction 
Weeds are a major yield-limiting problem in the production of fibers, food, and fuel worldwide. Several weed 
species can affect crop yield, quality of harvested products, mechanized harvest, and development of insect pests 
and diseases (Oerke 2006; Owen, 2016). Spatial distribution and diversity of weeds vary according to the species 
of cultivated plants, region, and adopted management methods (Jabeen & Ahmed, 2009; Vigueira et al., 2013; 
Iqbal et al., 2015). Weed control typically consists of frequent and systematic applications of chemical herbicides, 
which can pose a serious threat to sustainability (Geiger et al., 2010; Mcelroy, 2014). Continued use of 
herbicides can change weed communities, potentially selecting resistant weed biotypes (Owen, 2016; Silva et al., 
2018).  

The use of integrated management techniques for weed management can lead to more sustainable crop 
production and effective protection against crop yield losses. One of the most innovative techniques within smart 
weed management programs consists of using remotely piloted aircrafts (i.e., RPAs or drones). Multispectral 
sensors onboard RPAs can be used for mapping and identifying individual weed plants and species (Liakos et al., 
2018). These RPAs can operate at low altitudes, even on cloudy days, and provide an ultra-high spatial resolution 
of the entire production area (Peña et al., 2015). Flight plans can be scheduled on-demand with great flexibility 
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consequently implying the highest phytosociological values observed for these families. Invasive plants 
considered secondary were represented by plants of the families Amaranthaceae, Euphorbiaceae, and Malvaceae. 
Lower representativeness was observed for the families Apocynaceae, Brassicaceae, Portulacaceae, 
Phyllanthaceae, Sapindaceae, Solanaceae, and Commelinaceae (Table 1). Several factors can influence weed 
diversity, including physical and biological variables, agronomic practices, soil tillage, crop rotation, and the use 
of herbicides (Silva et al., 2018). 

 

Table 1. Floristic list of weed species in the southwest state of Goiás evaluated during the 2017/2018 growing 
season 

Class Family Species 

Eudicotyledons 

Amaranthaceae 
Alternanthera tenella (joyweed), Amaranthus deflexus (perennial pigweed), A. hybridus (smooth 
pigweed), A. retroflexus (redroot pigweed), A. viridis (slender amaranth), Chenopodium album (fat 
hen) 

Apocynaceae Peschiera fuchsiaefolia (“leiteiro”) 

Asteraceae 

Acanthospermum hispidum (bristly starbur), Ageratum conyzoides (tropic ageratum), Bidens pilosa 
(hairy beggarticks), Chaptalia nutans (língua-de-vaca), Conyza bonariensis (hairy fleabane), C. 
sumatrensis (sumatran flebane), Emilia sonchifolia (red tasselflower), Gamochaeta coarctata (gray 
everlasting), Sonchus oleraceus (annual sowthistle), Tridax procumbens (coat buttons) 

Brassicaceae Lepidium virginicum (virginia pepperweed) 

Caricaceae Carica papaya (papaya) 

Convovulaceae Ipomoea spp. (morning glory) 

Euphorbiaceae Euphorbia heterophylla (wild poinsettia) 

Fabaceae 
Crotalaria spectabilis (showy crotalaria), Glycine max (soybean), Senna obtusifolia (sicklepod), S. 
occidentalis (coffee senna) 

Lythraceae Cuphea hyssopifolia (false heather) 

Malvaceae 
Malvastrum coromandelianum (false mallow), Sida cordifolia (flannel weed), S. glaziovii 
(guanxuma-branca), S. spinosa (prickly sida).  

Melastomataceae Clidemia hirta (koster's curse) 

Phyllanthaceae Phyllanthus tenellus (long-stalked phyllanthus) 

Portulacaceae Portulaca oleracea (common purslan) 

Rubiaceae 
Borreria latifolia (broadleaf buttonweed), Richardia brasiliensis (Brazil pusley), Spermacoce 
verticillate (shrubby false buttonwood) 

Sapindaceae Cardiospermum halicacabum (balloon vine) 

Solanaceae Nicandra physaloides (apple of Peru) 

Monocotyledons 

Commelinaceae Commelina benghalensis (wandering jew) 

Cyperaceae Cyperus iria (rice flatsedge), C. rotundus (purple nutsedge). 

Poaceae 

Brachiaria decumbens (signalgrass), Cenchrus echinatus (southern sandbur), Digitaria insularis 
(sourgrass), Eleusine indica (goosegrass), Melinis repens (natal redtop), Panicum maximum 
(guineagrass), Pennisetum setosum (mission grass), Rottboellia cochinchinensis (itchgrass), 
Saccharum officinarum (sugarcane), Sorghum halepense (johnsongrass), Urochloa plantaginea 
(marmeladegrass), Zea mays (maize) 
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sampling region were not correlated, because sites with low species diversity were more grouped than sites with 
high diversity. 
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