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Abstract— The control of spontaneous plants is one of the biggest challenges faced by organic no-tillage 

system (NTS). Thus, the use of cultural practices that help on it becomes relevant. The objective of this 

research was to evaluate the population density, the level of infestation and fresh and dry weight of 

spontaneous plants community of the green corn cultivated in organic NTS. The trial was conducted in a 

randomized block design, with six replications and five treatments, consisting of three soil coverings in the 

organic NTS and organic and conventional systems using intensive soil tillage without covering. For soil 

covered treatments was used millet as grass specie and sunn hemp as leguminous specie as well as the 

intercropping between both species. The green corn (AG 1051 hybrid) was sowed at 1.0 m. between rows 

and 0.20 m. between plants. Infestation, density and fresh weight and dry weight evaluations of 

spontaneous plants were performed on the V5 (five developed leaves) stage of corn. The use of single millet 

straw and intercropped straw provided a reduction of the infestation percentage and absolute spontaneous 

plants density. Both organic and conventional intensive soil tillage systems without covering showed 

higher relative density for the specie Galinsoga quadriradiata. The highest relative densities in organic 

NTS were attributed to Amaranthus spp., C. rotundus and Oxalis spp..  The percentage of infestation by 

spontaneous plants did not reach the level of economic damage in any of the treatments studied since the 

average productivity of ears without straw had been within the Brazilian average (9,000 to 15,000 Kg ha-

1). 

Keywords— Crotalaria juncea, Pennisetum americanum, organic farming, weed management. 

 

I. INTRODUCTION 

“Weed plant” is the most widely term used in studies 

related to agriculture referring to plants that grow where 

they are not welcome causing some type of damage. [1, 2] 

However, these plants do not always bring damage 

depending on the phase of the crop cycle they germinate, 

[3] also fulfilling other functions such as contributing to 

the biodiversity and dynamics of beneficial insects, [4] 

serving as plants that indicate the chemical and physical 

situation of the soil, [5,6] and as soil protective plants, 

mobilizers or nutrient cyclers. [7] Thus, the term 

“spontaneous plant” was chosen to be written on this 

research referring plants that germinate and grow 
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spontaneously in agricultural environments, but not always 

being harmful to cultivated plants. 

 In contrast to the conventional system, the management 

of spontaneous plants in organic cultivation must be 

carried out considering those benefits they bring to the 

agroecosystem. Therefore, rows of spontaneous plants 

should be kept outside the cultivation area and in the 

divisions of the cultivation plots. Properly in the organic 

area cultivation the Normative Instruction – N.I. n. 007 of 

MAPA, of May 17, 1999 [8] advises that the management 

should be carried out through diversify techniques such as: 

a) mechanical means of control; b) biological control; c) 

inert coverage which does not cause contamination and 

pollution - at the certifier discretion; d) solarization; e) 

seeds and seedlings free from invasive plants, use of fresh 

or dry vegetation cover on the soil; f) crop rotation and g) 

allelopathy. [7] However spontaneous plants should not be 

eliminated indiscriminately but rather the level of 

economic damage caused by the infestation should be 

defined and the factors that affect a harmful coexistence 

between spontaneous plants and crops of interest should be 

understood.  [9] 

 In regards to the management of spontaneous plants, 

the use of mulch in NTS has been considered as an 

excellent alternative since if it is well formed and evenly 

distributed over the soil surface acts physically and 

mechanically over the bank of seeds of spontaneous plants 

decreasing its germination rate. [10, 11, 12, 13, 14] 

This physical and mechanical control occur by reducing 

the incidence of light and variation in soil temperature and 

by inhibiting the germinative process of seeds that have a 

small amount of reserves in their diaspores. [12, 15, 16] 

The presence of straw also favors the biological and 

chemical control of the spontaneous community: a) the 

first occurs through the population of microorganisms 

increasing which can destroy the seeds of spontaneous 

plants [17] and b) the second through the release of 

allelopathic compounds that can inhibit the growth of the 

community. [18, 19, 20] 

 However, the NTS uses in organic agriculture is one of 

the great challenges for research today because as opposed 

to the management applied to conventional NTS there are 

no desiccant herbicides neither post-emergent herbicides 

recommended for organic agriculture. [9, 21] Therefore is 

crucial for the management of spontaneous plants in 

organic agriculture grow plants in the off-season of crops 

in the form of green manure with grasses and legumes that 

produce a large amount of straw as well as show 

allelopathic potential. [15, 22, 23] 

Several trials have been performed from North to South of 

Brazil about the effect of the use of different cover plants 

in spontaneous plants management in varied comercial 

cultures. [24, 25, 26, 27, 28, 29, 30] 

 Working on techniques of agroecological agriculture 

Gama (2019) [30] evaluated the effect of soil cover plants 

on the suppression of spontaneous plants and productivity 

on the sustainable guarana agroecosystem in the state of 

Amazonas. Brachiaria ruziziensis, Canavalia ensiformis 

and Mucuna deeringiana were tested. B. ruziziensis 

suppressed 100% of the infesting plants at that area 

showing excellent soil coverage and high production of 

phytomass. 

 Parizotto et al. (2018) [27] also using agroecological 

techniques of cultivation at Santa Catarina State, evaluated 

the effect of black oats, rye, vetch, and black oats + rye + 

vetch on spontaneous plant control and the yield on canned 

cucumbers field. About the spontaneous plants the 

conclusion was the pre-planting of black oat and rye 

coverings had the best suppressive effect. In turn, Ferreira 

(2016) [24] aiming to study the agronomic performance of 

organic green corn and the population dynamics of 

spontaneous plants at that area after the green manures 

cultivation at the Rio de Janeiro state, evaluated the 

previous cultivation of sunn hemp, black beans pig, black 

mucuna, sunflower and sorghum, concluding that the 

cover with sorghum proved to be the most efficient on 

plant biomass production and spontaneous plants control. 

 Therefore it must be considered that the efficiency in 

the management of spontaneous plants is linked to factors 

such as: a) which type of covering is used; b) the amount 

of straw is possible to be produced depending on the 

edaphoclimatic conditions existing; c) if the straw is well 

distributed on the soil; and d) the composition of the seed 

bank of spontaneous plants of the area. Thus, it is 

necessary to establish a broader knowledge of the likely 

effects of the regular use of cover plants in the rotation or 

intercropping, [9, 31] for each type of agroecosystem to be 

studied. 

 This manner this research aimed to evaluate the 

population density, the infestation level and the fresh and 

dry weight of the spontaneous plants comunity existing on 

the organic green corn in NTS at mountain region of the 

Espirito Santo State- Brazil. 

 

II. MATERIAL AND METHODS 

The work was conducted at the Agroecology Reference 

Unit (ARU) of INCAPER in Domingos Martins-ES, Brazil 

(20 ° 22 '16.91 "S and 41 ° 03' 41.83” W), at an altitude of 
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950 m. In this region average maximum temperatures in 

the warmer range between 26.7 and 27.8 ºC and the 

average minimum temperatures in the cooler months range 

between 8.5 and 9.4ºC. Annual average rainfall is 1,800 

mm. 

 The entire ARU has been cultivated under organic 

management since 1990 with an area of 2.5 ha subdivided 

into 15 permanent fields where horticulture experiments 

are conducted. In the first ten years of research the focus 

was mainly on the generation of technologies for 

management of organic compound, of soils and of crops. 

From the 10th to the 20th year of the project the priority 

was researches about the planning of organic systems and 

the generation of soil management technologies that were 

long-lasting considering the cumulative effects of several 

years of cultivation. [32] 

 The general organic management of soils of fields has 

been carried out through the recycling of biomass using 

crops rotation also grasses and legumes plants appropriate 

to supply cultural remainings to the soil; through the 

application of organic compound inoculated with poultry 

manure; and practices such as green manure, use of mulch, 

crop rotation, applications of biofertilizers via soil and 

leave and other which lead to recycling, mobilization and 

availability of nutrients. It is worth mentioning that 

fertilizations with organic compound have been carried out 

on the basis of 15 t ha-1 (dry weight) for most crops 

resulting in an average annual contribution of 22.5 t ha-1, 

considering the average of 1.5 cultivation of vegetables per 

year, per field. [32] These were the characteristics of the 

organic compound used in fertilizations from 2009 to 

2011: N, P, K, Ca and Mg; 2.0, 1.2, 1.5, 6.0 and 0.6 dag 

kg-1, respectively; Zn, Fe, Mn, Cu and B: 223, 16.1, 804, 

50 and 36 mg.dm-3; MO: 48 dag.kg-1; and C/N: 13/1. 

 This research was conducted at the 05 field in 720 m² 

of area that is in NTS since 2009. 

 The field was divided into plots physically isolated by 

concrete slabs buried at 0.40 m depth where were 

conducted successive cultivations under summer and 

winter covering plants as well as intercropping between 

both. The evaluated species were cabbage on sunn hemp 

and maize; eggplant on white lupine and black oats; green 

corn on black oats and white lupine; cabbage on corn and 

sunn hemp; green corn over corn and sunn hemp; green 

maize again on white lupine and black oats because the 

previous field was lost by attack of capybaras; cabbage on 

white lupine and black oats; and lettuce on black oats, and 

white lupine. 

 The trial was conducted from September 2019 to 

March 2020. The chemical characterization of its soil was 

performed before its implementation at a depth of 0-20 cm 

and it is shown in Table 1. 

Table. 1: Means of the chemical characteristics of the soil 

before the implementation of the trial 

Attributes G L G + L OS CS 

pH H2O 6,9 6,8 6,9 6,8 5,4 

P (mg dm-3) 870,9 975,8 1076,0 971,4 145,3 

K (mg dm-3) 623,0 445,4 463,0 387,0 197,0 

Ca (cmolc dm-3) 13,2 13,4 14,2 14,6 5,5 

Mg (cmolc dm-3) 3,4 3,5 3,7 3,4 0,8 

Al (cmolc dm-3) 0,0 0,0 0,0 0,0 0,1 

H+Al (cmolc dm-3) 1,7 1,7 1,7 1,6 4,5 

SB (cmolc dm-3) 17,8 18,4 19,3 18,6 6,8 

t (cmolc dm-3) 17,8 18,4 19,3 18,6 6,9 

T (cmolc dm-3) 19,5 20,1 21,0 20,8 11,3 

MO (dag kg-1) 5,1 5,4 5,5 5,1 3,6 

Zn (mg dm-3) 33,1 43,0 45,4 45,7 12,9 

V(%) 91,2 91,3 92,0 92,3 60,3 

Fe (mg dm-3) 60,6 57,0 56,4 58,0 134,4 

Mn (mg dm-3) 96,6 102,5 104,7 102,0 82,7 

Cu (mg dm-3) 2,1 1,83 1,74 2,0 5,3 

B (mg dm-3) 0,6 0,4 0,5 0,6 0,3 

CS – conventional system without straw; OS – organic 

system without straw; G – organic NTS with grass straw; L 

– organic NTS wit legume straw; G + L – organic NTS with 

grass + legume straws. 

 

 It was installed in a randomized block design, with six 

replications and five treatments, totaling 30 experimental 

plots with dimensions of 6.0 x 4.0 m, with a total area of 

24.0 m² and a useful area of 16.0 m². The treatments 

consisted of three soil coverings in the organic NTS (G - 

organic NTS with grass straw; L - organic NTS with 

legume straw; G + L - organic NTS intercropping) and two 

systems without covering and with tillage system, one 

organic and the other conventional (OS - organic system 

without straw; CS - conventional system without straw). 

For treatments under soil cover were used millet 

(Pennisetum americanum) as the grass specie, sunn hemp 

(Crotalaria juncea) as legume specie and the intercropping 

between both species. 

 The cover plants were sown on September 25, 2019 

both in single and intercropped crops spaced 0.33 m 

between rows. The density of seeds in single crops was 29 
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grams per parcel for millet (12 kg ha-1) and 91 grams per 

parcel for sunn hemp (38 kg ha-1). Sowing densities and 

seed costs were reduced by half in intercropped crops due 

to planting in alternate rows. 

 Weeding was carried out between the lines of the cover 

plants at 18 days after the emergence of corn (DAE) and 

the irrigation according to observation of visual aspects of 

the cultures and previous practical experiences of ARU 

field employees. 

 The cover crops were mowed with a motorized 

backpack mower at 82 days after sowing. Samples of these 

plants were collected using a square measuring 1x1m on a 

side randomly placed in each experimental plot. Sub-

samples were taken from these samples to quantify fresh 

weight and dry weight. For drying the sub-samples was 

used an oven with forced air circulation at 65ºC for a 

period of 10 days. 

 Planting fertilization was performed on the same date 

that the cover plants were mowed using organic compound 

at a dose of 17.89 t ha-1 (dry matter) uniformly distributed 

by haul over all experimental plots in organic 

management. These were the characteristics of the 

compound: N, P, K, Ca and Mg; 2.8, 0.7, 5.0, 3.3 and 0.5 

dag kg-1, respectively; Zn, Fe, Mn, Cu and B: 151.4, 

13014, 455.3, 45.3 and 9 mg.dm-3; C.O: 18.4 dag.kg-1; and 

C/N: 6.5. In the plots in conventional cultivation the 

planting fertilization for corn was carried out with 280 kg 

ha-1 of urea according to soil analysis and fertilization 

recommendation according to the Lime and Fertilization 

Recommendation System program. [33] There was no 

application of supplementary fertilization in coverage in 

the plots in organic cultivation in order to understand the 

effect of N from straw; nor in the plots in conventional 

cultivation so that there would be no competitive 

advantage from this treatment over others. 

 The suitable for consumption in the form of green 

maize the hybrid AG 1051 was sown on December 19, 

2019 using a special for NTS manual seeder adopting a 

spacing of 1.00 m between lines and 0.20 m between 

plants with a density of four seeds per hole. Subsequently 

it was thinned to one plant per hole recommending a 

population of 50,000 plants ha-1. A greater number of 

seeds were sown per hole to avoid failures in planting as 

the presence of birds that feed on seeds and newly 

emerged plants was found in the area. 

 Weeding was carried out between the lines of the plots 

in organic and conventional systems at 23 and 38 DAE 

corresponding to the V5 and V10 stages of corn according 

to observation of visual aspects of the culture and previous 

practical experiences of the URA field employees. 

 The percentage of soil covered by spontaneous plants 

was evaluated in the V5 stage of corn. The samples were 

collected in all experimental units using a Sony Cyber-shot 

DSC-W690 digital camera (16.1 megapixels) positioned at 

1m. above the ground. The percentage of infestation by 

spontaneous plants was measured by the computer system 

SISCOB®, developed by Embrapa Instrumentação 

Agrícola which shows the percentage of soil covered by 

spontaneous plants in each photograph obtained. 

 Also in V5 stage of corn using a square measuring 0.50 

m on the sides randomly placed in each experimental plot 

the population density of spontaneous plants was 

quantified and after this the plants were collected by 

plucking in order  to quantify fresh weight and dry weight 

also in the V5 stage of corn. The process was repeated four 

times. In each sample the species of spontaneous plants 

were identified and counted, as well as the absolute and 

relative densities were determined in the different 

treatments. All material in the square was collected, 

weighed and taken to the forced air circulation oven at 

65ºC, until reaching constant weight, to determine the total 

dry matter. Spontaneous plants were weeded manually 

using a hoe soon after the evaluations were done. 

 The data on the percentage of soil covered by 

spontaneous plants were transformed by the function y = 

arcsen [√ ((x) ⁄ (100)]), being submitted together with the 

characteristics fresh weight and dry weight, to analysis of 

variance and the means compared by Tukey test ap> 0.05 

probability. 

 Principal component analyzes were performed group 

the five treatments, by means of visual examinations in 

graphic dispersions. For statistical analysis, the program R 

[34] was used. 

 

III. RESULTS AND DISCUSSION 

Twelve different species of spontaneous plants 

belonging to nine botanical families were identified in the 

experimental area. "Asteraceae" was the family found with 

the greatest number of times. Lorenzi (2000) [35] 

highlights that the plants of this family are among the 

pioneers to establish themselves in recently tillage soils, 

having from 3000 to 6000 viable seeds per plant, easy 

dispersion mechanism and seed dormancy in the soil, 

which can germinate up to five years after its burial. 

 Both conventional and organic systems without 

coverings quantified very close values for absolute density 

as 242 spontaneous plants m-2 and 229 plants m-2 

respectively. 
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 In the organic systems with cover, there was a 

reduction in the absolute density of spontaneous plants to 

53, 155 and 65 plants.m-2 for the treatments "soil covered 

by millet", " sunn hemp" and "intercropping between both 

species", respectively (Table 2). 

Table. 2: Absolute densities of different species of 

spontaneous plants identified in treatments 

  Absolute Density (plants m-2) 

Espécies SC SO G L G + L 

Amaranthus spp. 1.5 2 13 102 31.5 

A. absinthium - - 6 - 4 

C. benghalensis - - - 1 - 

C. rotundus 7 12 13 14 16.3 

D. sanguinalis 2 2 3 4 1 

E. indica 1 1 - 2 - 

E. heterophylla 1 1 1 4 2 

G. quadriradiata 210 189 - - - 

Oxalis spp. 7.5 7 1 23 6.8 

R. obtusifolius - - 2 2.5 2 

S. oleraceus - - - - - 

S. arvensis 12 14.5 - 3 1 

Total 242 229 53 155 65 

 

 In comparison to a research performed in the same area 

by Favarato (2014) [31] this present study showed a 

significant reduction in absolute densities, which in that 

occasion varied from 96 plants.m-2 for the treatment soil 

covered by grass, to 1169 plants.m-2 for the treatment 

conventional system. The number of different species 

found in the area also decreased from 14 to 12 indicating, 

one more time, the importance of using the no-tillage 

system in a permanent way 

 Table 3 shows a higher relative density of the specie 

Galinsoga quadriradiata, both in the conventional system 

(CS) and in the organic system without straw (OS). This 

specie has several characteristics that predispose it to a 

rapid population increase and consequently to a high rate 

of infestation; including rapid seedling development, 

ability to flower after a short period of vegetative growth, 

production of flowers and fruits during the development 

cycle, production of several generations in a single 

development cycle, genetic self-compatibility and 

production of a large number of viable seeds in varying 

environmental circumstances. [36] And, as it is a positive 

photoblastic plant, [37] the type of management used in 

the systems mentioned had a large contribution to the high 

rate of infestation of this species, as it includes soil turning 

with exposure of seeds to solar light. 

Table. 3: Absolute densities of different species of 

spontaneous plants identified in treatments 

  

Despite the use of intensive management in soils without 

mulch there was a low relative density of Cyperus 

rotundus (Table 3). According to Machado et al. (2005) 

[38] and Bangarwa et. al. (2012), [39] the use of the 

conventional system favors the propagation and 

establishment of this specie due to the break in dormancy 

caused by the division of the tuber chain and the 

elimination of apical dominance exercised by the distal 

tubercle. However, in this case, the low density of C. 

rotundus can be attributed to interspecific competition 

with species of higher relative density present in the area. 

 In organics NTS were observed higher relative 

densities of Amaranthus spp., C. rotundus and Oxalis spp., 

respectively (Table 3). The presence of these species in the 

area can be explained by the high production rate of seeds 

of the genus Amaranthus, as an example we have the 

specie Amaranthus retroflexus, which can produce up to 

117 thousand seeds per plant. [40] These seeds, being very 

light, are easily dispersed by the action of wind and water. 

[41] In a study carried out by Wilson (1980), [42] seeds of 

77 weed species were found in a main irrigation channel, 

with Amaranthus retroflexus having the highest frequency, 

accounting for 40% of the total seeds. In addition, the 

presence of straw on the soil favors species that have 

negative photoblastic germination, such as Amaranthus 

   Relative Density (%) 

Species SC SO G L G + L 

Amaranthus spp. 0.6 1 24.9 65.8 48.7 

A. absinthium - - 12 - 6.2 

C. benghalensis - - - 0.6 - 

C. rotundus 3 5.4 24.6 9.1 25.3 

D. sanguinalis 0.7 1 6 2.6 1.5 

E. indica 0.4 0.4 - 1.3 - 

E. heterophylla 0.4 0.4 1.9 2.4 3.1 

G. quadriradiata 86.9 82.6 - - - 

Oxalis spp. 3.1 2.9 26.8 14.6 10.5 

R. obtusifolius - - 3.8 1.6 3.1 

S. oleraceus - - - - - 

S. arvensis 4.9 6.3 - 1.9 1.5 
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caudatus, as verified by Gutterman et al. (1992) [43] in 

study related to this specie. 

 On the other hand C. rotundus for having aggressive 

characteristics of survival and dissemination, is known as 

one of the most difficult species of spontaneous plants to 

be controlled that exists whatever the agricultural system 

work in. [44, 45] However, Vaz de Melo et al. (2007) [46] 

found in their research that in the conventional NTS, with 

no restrictions on the use of glyphosate for initial 

desiccation of spontaneous plants, the control of C. 

rotundus was more efficient than in the organic NTS, in 

that only the use of straw on the soil did not demonstrate 

efficiency. 

 In Brazil, the largest number of “shamrock” species 

belongs to the genus Oxalis L. [47] They are aggressive 

perennial plants, difficult to control, which have vegetative 

propagation as an exclusive form of dissemination and 

establishment. [41] Marshall (1987) [48] in a study 

performed with 3 specific species of the genus Oxalis, 

reports the difficulty of controlling these species using 

both leaf herbicides and cultural control methods. 

Jakelaitis (2003), [49] studying the population dynamics of 

the weed community present in the research area, found 

that there was a greater accumulation of biomass for the 

Oxalis latifolia in the corn crop in NTS. 

 No statistical differences were observed between 

treatments for the fresh weight and dry weight variables 

(Table 4). However, for the percentage of soil covered by 

spontaneous plants, the CS and OS treatments showed a 

higher average than the other treatments, followed by 

treatment L. The treatments G and G + L had the lowest 

percentages of covered soil, with no statistical differences 

between them. These results corroborate those shown in 

Table 2 and indicate that the use of mulch on the soil 

reduces both the percentage of infestation and the absolute 

density of spontaneous plants in the cultivated area. The 

presence of the cover on the soil reduces not only the 

luminosity, but also the alternation of temperatures in the 

soil, in addition to releasing allelochemical compounds 

during the decomposition of the phytomass resulting in a 

decrease in the germination rate of several species. [50, 51, 

52] 

Table. 4:  Means of the percentage characteristics of soil 

covered by spontaneous plants, fresh weight and dry 

weight. 

Treatment 
Covered 

soil (%) 

Fresh 

weight (g) 

Dry 

weight (g) 

G  12,57 c 14,07 a 2,22 a 

G + L  15,17 c 27,48 a 3,53 a 

L 35,72 b 70,47 a 7,89 a 

SC 63,36 a 42,21 a 3,95 a 

SO 70,76 a 70,45 a 6,13 a 

Média1 39,52 44,94 4,74 

CV (%) 14,45 89,03 86,78   

1Means followed by the same letter vertically do not differ 

by Tukey's test at 5% probability. 

 

 Trezzi and Vidal (2004) [18] and recently Felito (2020) 

[53] observed, respectively, a reduction of 41% in 

infestation and up to 55% in the absolute density of 

spontaneous plants, comparing areas under cover plants 

with uncovered control. 

 Theisen et al. (2000) [54] testing the germination of 

spontaneous plants under covered and uncovered soil 

concluded that there was a higher incidence of Brachiaria 

plantaginea under uncovered soil and attributed the result 

to the reduction of the quantity and modification of the 

quality of the light that reached the seeds caused by the 

presence of the cover on the ground. Silva (2016) [55] 

highlights that the increase in the amount of phytomass on 

the soil, in addition to the physical impediment to the entry 

of light, also promotes greater regulation of the soil 

temperature, which provides a decrease in the germination 

of the specie Amaranthus deflexus, since this species is 

classified as positive photoblastic and also presents a 

higher emergence rate in bare soil situations where 

temperature changes. 

 The use of millet as the grass specie in the composition 

of straw in organic NTS resulted in good control of the 

spontaneous community (Table 4) and this can be 

explained due to its rapid initial growth, covering the soil 

quickly; [56] due to its general ability to generate a good 

amount of phytomass, regardless of whether it is grown 

single or intercropped, as Meschede (2007) [57] also 

observed in his trial with different types of cover plants; 

and due to its allelopathic potential. Pereira (2014) [58] 

concluded in his study that greater control of spontaneous 

plants was observed in the treatment in which millet was 

used single, although the treatment that provided the 

greatest accumulation of dry matter was millet in 

intercropped between sunn hemp. Carvalho (2012) [59] 

also found its allelopathic action, since among all the cover 

plants tested, millet was the one with the highest 

percentage of control of Brachiaria brizantha, Sida 

rhombifolia, and Emilia sonchifolia, even having produced 

only 0.97 t.ha-1 of phytomass in those conditions, a value 

considered extremely low. 
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 The graph in Fig. 1 shows the dispersion of the 5 

treatments regarding the characteristics percentage of soil 

covered by spontaneous plants, fresh and dry matter, and 

the dispersion can be observed based on the coordinates 

related to the first two main components, CP1 and CP2, 

that formed 3 distinct groups and that the two components 

absorbed 99.81% of the variation existing in the original 

characteristics, with CP1 with 81.69% and CP2 with 

18.12%. The first group was formed by treatments G and 

G + L, the second by treatments CS and OS and finally, 

the third by treatment L. The results shown in Fig. 1 

confirm those presented in Table 4. 

 It can be seen in the Biplot CP1 x CP2 graph in Figure 

1 that the variable that most contributed to CP1 was fresh 

weight. As expected, a strong correlation was observed 

between the variables fresh weight and dry weight, 

according to the acute angles between them. For CP2, the 

percentage of soil covered by spontaneous plants was the 

variable that contributed most. 

 

Fig, 1: Dispersion diagram in relation to the first two 

main components of the five treatments: 1-G; 2-G + L; 3-

L; 4-CS; 5-OS; as to the relative density (%). 

Characteristics: weed percentage - MT; fresh weight - PF 

and dry weight - PS 

  

 The graph in Fig, 2 shows the dispersion of the 5 

treatments in terms of absolute density, and one can 

observe the dispersion based on the coordinates related to 

the first two main components, CP1 and CP2, which 

formed 3 distinct groups and that the two components 

absorbed 89.23% of the variation existing in the original 

characteristics, with CP1 with 56.43% and CP2 with 

32.81%. The first group was formed by the CS and OS 

treatments, the second by the G and G + L treatments and 

finally, the third by the L treatment. 

 It can be seen in the Biplot CP1 x CP2 graph in Fig. 2 

that the variables that contribute to CP1 are species A, C, 

G, H, I, J and K. There were also strong correlations 

between variables A, G and I conform to the acute angles 

between them. For CP2, B and F were the variables that 

contributed most. 

 

Fig. 2: Dispersion diagram in relation to the first two 

main components of the five treatments: 1-CS; 2-OS; 3-G; 

4-L; 5-G + L, regarding absolute density (plants m-2). 

species: A - Amaranthus spp.; B - A. absinthium; C - C. 

benghalensis; D - C. rotundus; E - D. sanguinalis; F - E. 

indica; H - E. heterophylla; I - G. quadriradiata; J - 

Oxalis spp.; K - R. obtusifolius; L - S. arvensis. 

 

 The graph in Fig. 3 shows the dispersion of the 5 

treatments in terms of relative density, and one can 

observe the dispersion based on the coordinates related to 

the first two main components, CP1 and CP2, which 

formed 3 distinct groups and that the two components 

absorbed 90.56% of the variation existing in the original 
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characteristics, with CP1 with 63.62% and CP2 with 

26.94%. The first group was formed by treatments CS and 

OS, the second by treatments G and G + L and finally, the 

third by treatment L. 

 It can be seen in the Biplot CP1 x CP2 graph in Fig. 3 

that the variables that contribute to CP1 are species B, C, 

D, E, H, I, J and K. There were also strong correlations 

between variables A, C and F conform to the acute angles 

between them. For CP2, A, C and F were the variables that 

contributed most. 

 

Fig. 3: Dispersion diagram in relation to the first two 

main components of the five treatments: 1-SC; 2-SO; 3-G; 

4-L; 5-G + L, regarding relative density (%) 

species: A - Amaranthus spp.; B - A. absinthium; C - C. 

benghalensis; D - C. rotundus; E - D. sanguinalis; F - E. 

indica; H - E. heterophylla; I - G. quadriradiata; J - 

Oxalis spp.; K - R. obtusifolius; L - S. arvensis. 

 

IV. CONCLUSIONS 

• The use of single millet straw or intercropped 

between sunn hemp, in the organic NTS causes a 

reduction in the percentage of infestation and in the 

absolute density of spontaneous plants. 

• Treatments with intensive soil management systems 

have a higher relative density for the specie G. 

quadriradiata. The highest relative densities in 

organic NTS are attributed to the species Amaranthus 

spp., C. rotundus and Oxalis spp. 

• The percentage of infestation by spontaneous plants 

does not reach the level of economic damage in any 

of the treatments studied, since the average 

productivity of ears without straw is within the 

Brazilian average, which is between 9,000 to 15,000 

Kg.ha-1 
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