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ABSTRACT 
 
This study analyzed possible interferences associated to the amount of crop residues produced by the black oats and 
the consortium of black oats, common vetch and forage turnip on weeds incidence and soil seed bank. It was a field 
trial with seven treatments and five replications. The cover crop was sown at throwing, cut at 100 days and residues 
were put on each respective plot, using a proportion of normal amount of produced straw, either its half and double. 
The heaviest weights were obtained from cover crop consortium and their application decreased weeds incidence in 
such area. The seeds bank and other analyzed parameters did not show statistical differences. According to these 
results, it was concluded that winter cover crop could be used in crops rotation with soybean. 
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INTRODUCTION 
 
Soybean culture, until the 1940’s was considered 
economically insignificant to Brazilian farmers 
and due to its small produced volume, it did not 
take part of statistical surveys. Nevertheless, its 
expansion was observed in the 1970’s and 1980’s, 
with higher expansion in the traditional southern 
areas (Tanaka and Mascarenhas, 1992). It is 
among the four more produced grain crops 
worldwide, and Brazil ranks second in production, 
with the state of Paraná as the second largest 
producer, accounting for 22.6% of national 
production (Seprotec, 2007). According to 
Miyazawa et al. (2002), the black oat residues are 
very efficient for lime mobilization in soil. Crop 

rotation management has been recommended for it 
as it is produced in large areas. It can also improve 
some erosion that can be found on soil. Crop 
rotation consists on alternating species in the same 
area for productivity and soil recovery (Rezende et 
al., 2003). This practice also allows controlling the 
weeds species in a given culture that is usually 
infested with the plants that have the same 
requirements and growth habits (Lorenzi, 2006). 
The cover crops are alternatives to the crop 
rotation system. Furthermore, they leave residues 
on soil, which are decomposed and considered as 
an essential biological process, influenced by 
several factors (Calegari, 2006). According to Dias 
et al. (2003), cover crops residues reduce the 
availability of Cu2 +  (Copper) and Zn2+ (Zinc) in 
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the soil through organic metal complexing 
reactions, which increase the availability of S 
(Sulphate) and B (Borate) through competition 
with organic anions by adsorption sites of soil, 
especially in radish (Raphanus sativus L.) and 
black oat (Avena strigosa Schreb) species. Thus, 
the suitable management of such species may 
reduce Cu2 +   and Zn2+ toxicity and also increase S 
and B availability in soil.  
Black oat (Avena strigosa Schreb) can be used for 
crop rotation as it is a grass with high tillering 
capacity, fresh weight production and improves 
the physical and chemical properties of the soil. It 
has an important role on grain production, so it is a 
good alternative to winter crop and in crop rotation 
systems (Calegari, 1992). According to 
EMBRAPA (2004), it has a good amount of crop 
residues, helps on soil particles aggregation, 
withstands fungal attack and has good 
carbon/nitrogen content. Portas (2007) has pointed 
out that black oat is the only species that can be 
planted in crop rotation with no restriction for the 
previous crop and without causing problems for 
the next one. It also reduces weeds population 
because of its allelopathyc effect and, according to 
Miyazawa et al. (2002), the oat residue has great 
efficiency on lime mobilization in soil.  
The common vetch (Vicia sativa L.) is a 
leguminous (Family Fabaceae), with good growth 
and is also recommended for crop rotation, since it 
provides an effective protective cover to the soils. 
It also assists in nitrogen reduction due to the high 
capacity of fixing atmospheric nitrogen by the 
development of bacteria on their roots (Calegari, 
1992).  
Radish (Raphanus sativus L.) belongs to 
Brassicaceae family, which has high capacity for 
nutrients recycling, especially nitrogen and 
phosphorus. As it has a fast growth, it competes 
with weed plants, reducing spending on herbicides 
or weeding (Portal do Governo do Estado de São 
Paulo, 2007). It has a tap root system, very deep, 
reaching more than two meters, hence, it can be 
used for on decompact soil and oxygenation 
(EMBRAPA, 2004). 
Allelopathy is one of the effects promoted by dry 
matter decomposition of cover crops. Interference 
among the plants, in this case, occurs by the 
substances that are produced and released into the 
environment, either through living tissues or by the 
decomposition of dead ones (Lorenzi, 2006). 
Allelopathy is the ability of plants to produce the 
 

chemical substances that can influence others, in a 
feasible or unfeasible way, when released into the 
environment (Rice, 1977). 
According to Weih et al. (2008), allelopathyc 
activity can be used as an alternative instead of 
chemical control use in order to suppress the 
weeds in agro-ecosystems. This is against the 
society’s demand for pesticide-free environments 
and development of greener products for the 
consumption and, as a consequence, there is less 
risk of toxicity (Alves et al., 2002). The 
allelopathyc effect of cover crops also depends on 
the type of plant waste that remains in soil and of 
the weeds that grow on such area. Thus, to control 
the weeds, it is important that the residues present 
harmful allelochemicals to those ones and that 
they can also be released into soil at some 
concentrations that inhibit the weeds development 
(Almeida, 1991).  
Choosing carefully the winter cover crops, their 
allelopathyc effects can be used to reduce the 
weeds infestation in spring and summer crops, so 
that the use of pesticides can be decreased, while 
the economic viability can increase for the farmers 
(Almeida, 1991). According to Nóbrega et al. 
(2009), the consortium of cover crops – black oats, 
radish, vetch and rye and single black oats showed 
possible allelopathyc effects in laboratory 
experiments, as they interfered on soybean 
emergence. In addition, the rates of emergence, 
emergence percentage in sand and fresh weight of 
hypocotyls were also negatively affected by cover 
crops. Martins (2006) analyzed the extracts of the 
same cover crops, consorted and single, and 
observed a negative interference on the 
germination of soybean seeds, as well as on the 
primary roots growth irrespective of the 
concentration of the extracts. This indicated a 
possible allelopathyc effect. However, the 
reduction on weeds number might be associated to 
several factors such as the physical barrier 
provided by crop residues on soil that affected the 
sunlight passage (Theisen et al., 2000) and 
decreased thermal and hydric amplitude of soil 
(Ferreira et al., 2000; Furlani et al., 2008). They 
could also be associated with the biological factors 
such as soil microbiota (Colozzi Filho and 
Andrade, 2006) and chemical factors, such as 
allelopathyc substances released from plant 
residues (Ferreira et al., 2000; Almeida, 1991). 
The cropping systems also modify the richness and 
composition of seeds banks of soil in agricultural 
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areas (Favareto and Medeiros, 2006). The seeds 
bank, according to Almeida-Cortez (2004), can be 
defined as the “store of available seeds on soil, 
from surface to deeper layers in a given area and 
time”. The entry (dispersion) and output 
(germination or death) of seeds determine the bank 
accumulation (Almeida-Cortez, 2004). The size 
and composition of seeds bank reflect which 
management should be adopted to control the 
weeds in an area. A reduction in such bank can 
mean less problems with the weeds in agricultural 
areas and thus, farmers can save some money, 
especially for herbicides; the environment will be 
healthier as there will be less application of 
chemicals (Monquero and Christoffoleti, 2005). 
However, despite its importance, this area needs 
basic information as well as further more 
methodological studies aiming at finding out 
which they are and how manipulated 
environmental factors act out in order to allow the 
total or no seeds germination (Martins and Silva, 
1994). Thus, it is important to develop and 
improve the techniques to control the weeds based 
on seeds bank of soil to get economic viability and 
that can be used in emerging then technologies 
such as precision agriculture (Voll et al. 2003). In 
this context, this study examined whether the 
change in residues amount, provided by the plants 
of cover crops, affects weeds incidence and seeds 
bank of soil. 

 
 

MATERIAL AND METHODS 
 
The field experiment was carried out in 
Catanduvas city, western Paraná State, Brazil, with 
geographical coordinates as 25°18'16.0'' S latitude, 
53 ° 11' 34.1'' W longitude and average altitude of 
465 m. The winter cover crop seeding of black 
oats, vetch and radish was manual, at throwing and 
incorporated into soil with harrowing, with 
approximately 5 cm depth in July 2007. Black oats 
culture was implanted at 70 kg ha-1 rate and the 
consortium was in the proportion of 42 kg ha-1 of 
black oats, 21 kg ha-1 of common vetch and 11 kg 
ha-1 of radish. It followed the recommendations for 
the region adopted by Piccolo (2008). The 
experimental area was bigger to meet the 
necessary amount of straw to be used in the 
treatments.  
Germination and purity tests were carried out with 
the species in the laboratory before sowing. The 
seeds showed 90, 84 and 75% of germination and 

were 100, 97 and 98% pure for black oats, vetch 
and radish, respectively. 
During plants blossom term (at approximately 100 
days), their aerial parts were cut at soil, the 
residues were put on their respective plots and 
spread evenly over the whole plot. Seven 
treatments were randomly arranged, with five 
replications each in the areas planted with black 
oats and consortium, forming three treatments with 
some amount of straw (based on fresh weight), 
differentiated and in each plot, five replications of 
each treatment were arranged in order to quantify 
fresh weight obtained (normal amount) from single 
black oats and consortium. Based on this, the 
amounts half and double were formed, according 
to the following descriptions: T1 - Control - 0 t  
ha-1; T2 - Black oats (normal amount of produced 
straw) - 6.62 t ha-1; T3 - Black oats (half of straw)- 
3.31 t ha-1; T4 - Black oats (double of straw) - 
13.21 t ha-1; T5 - Consortium (normal amount of 
produced straw) - 18.42 t ha-1; T6 - Consortium 
(half of straw) - 9. 21 t ha-1; T7 - Consortium 
(double of straw) - 36.84 t ha-1. 
The weeds incidences in cover crops at 60, 90 and 
100 days after sowing of cover crops were 
evaluated. A 0.50 m x 0.50 m metal frame 
(totaling 0.25 m2) was put in the field and the 
number of weeds present within the frame were 
counted. Leaves were separated into large and 
narrow. There were four replications for each plot: 
black oats, control and consortium. The results 
were expressed in number of plants per square 
meter. To determine the fresh and dry weights of 
cover crops, the metal frame was 0.50 x 0.50m and 
put four times in each plot to obtain the samples of 
their aerial parts and quantify fresh and dry 
weights of straw of each plot (single black oats 
and consortium). The plant material in the frame 
was cut at ground level and weighed immediately 
to obtained the fresh weight, packaged and then 
taken to the laboratory to be dried in an oven with 
forced air circulation at 60 °C for about 48 h. The 
results were expressed in t ha-1. The dry 
fresh/weight weight ratio (FW/DW) was obtained 
by dividing the average value of cover fresh 
weight by the average value of its dry weight.  
The weeds incidence in soybean was evaluated 
before the culture sowing, 30 days after emergence 
and before harvest in January, February and April, 
2008, respectively. The evaluation was carried out 
based on the same methodology described for the 
weeds incidence in cover crops. 
 



Mauli, M. M. et al.  

Braz. Arch. Biol. Technol. v.54 n.4: pp. 683-690, July/Aug 2011 

686

Seeds bank of soil 
The soil samples, grown under different treatments 
(single black oats, consortium and control) were 
collected for observation in laboratory. The data 
were collected with an auger help at 20 cm depth. 
Five simple samples were taken out from each plot 
of each treatment in "W" configuration (Medeiros 
and Steiner, 2002). These samples were placed and 
mixed in a plastic bucket to form a compost 
sample per replication. After that they were 
packed, identified and brought to the laboratory. 
The seeds bank evaluation applied the germination 
methodology in tray (gerbox), which was on a 
table at room temperature, with daily irrigation, 
following methodology adapted from Brown 
(1992). 
The seedling emergence score, classification of 
seedling emerged in large and narrow leaves and 
their removals were registered after this process. 
This procedure was performed at 30, 60, 90 and 
120 days after soil samples collection (Lacerda et 
al., 2005). In order to remove the possible 
dormancy of remaining seeds, after identification 
and seedlings removal, at each interval, irrigation 
was stopped until the soil was dry, to be turned 

over in trays during a period of approximately 
seven days. After that period, irrigation began 
again, so that a new germination cycle could 
emerge (Medeiros and Steiner, 2002). The result 
was expressed as average number of plants found 
by repetition. 
The experimental design was subdivided in the 
plots, with seven treatments and five replications 
for each treatment, totaling 35 essays, except for 
the weeds incidence in cover crop, fresh and dry 
weights and a completely randomized design 
(CRD) was used. The collected data were 
subjected to the analysis of variance and mean 
comparison based on Scott-Knott test at 5% 
significance was processed by the Sisvar program 
(Ferreira, 1999). 
 
 
RESULTS AND DISCUSSION 
 
The means of analysis for the weed with large and 
narrow leaves under the cover crop in three 
monthly evaluations (60, 90 and 100 days after 
sowing) are shown in Table 1. 

 

 
Table 1 - Weeds incidence (number of plants m-2) of large leaves (LL) and narrow leaves (NL) in cover crops and 
control, evaluated at 60, 90 and 100 days after sowing, in Catanduvas - PR, 2007. 

Days after sowing 
60 90 100 Treatment 

LL NL LL NL LL NL 
Control 72 a 5 a 103 11 a 154 a 39 a 

Black oats 37b 0 a 52 2 a 91 a 37 a 
Consortium 25b 6 a 8 b 4 a 15 b 0 a 

CV (%) 39.1 91.0 40.2 58.5 22.4 79.3 
Means followed by the same letter in column do not differ among themselves by Tukey test at 5% probability. The presented data are results of 

original observations followed by the letters obtained from the comparison of means with the transformation in 5,0+x  

 
 
The coefficients of variation, according to Gomes 
(2000), showed outlier data and all of them were 
above 30%, except for large-leaf plants at 100 
days. For large leaves, there was a significant 
difference among the control and other treatments 
at 60 and 90 days. On the other hand, there was a 
difference at 100 days only for the consortium 
with the other treatments. There was no difference 
for narrow leaves. Tokura and Nobrega (2006), 
also working with the cover crops, pointed out that 
the weed species were reduced in the presence of 
cover crops and the best were in decreasing order: 
black oats, canola, radish and millet. The 
consortium had some advantages over the single 

crops, such as competition against the weed 
species. Besides, it also increased the soil 
protection, because the volume of dry matter was 
higher and there was a decomposition of several 
species and an irregular and gradual release of 
nutrients that remained for the next crop 
(EMBRAPA, 2004). Table 2 presents the mean 
values of dry and fresh weights of cover crops. 
The consortium showed the highest amount of 
fresh weight, thus, dry mater was higher when 
compared to black oats (Table 2). Balbinot Junior 
et al. (2004) also observed a difference in the 
weight production among the plants (single and 
consorted). They concluded that the consortium 
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between black oats + vetch and among black oats 
+ ryegrass + black rye + vetch + radish showed 
higher fresh and dry weights than the single 
species. This could be due to a more efficient use 
of environmental resources such as water, light 
and nutrients, depending on the use of different 
niches among species. According to Rezende et al. 

(2003), the grasses have almost 2.5 times more dry 
and green weights than the leguminous plants. In 
addition, the combination of grass and leguminous 
species increases the quantity and quality of dry 
matter produced. Hence, the consortium enhances 
the beneficial effects of cover crops. 

 
Table 2 - Dry weight (DW) and fresh weight (FW) (kg ha-¹) and FW/DW ratio of black oats cover crop and 
consortium at 100 days after emergence. Catanduvas - PR, 2007. 
Treatment Fresh weight Dry weight DW/FW 
Black oats   6623   b 1649   b 4 
Consortium  18411  a 2968  a 6 

Means followed by the same letter in column do not differ among themselves by Tukey test at 5% of probability 
 
 
Table 3 presents the averages of weeds incidence 
in soybean. For cover crop factor, there was a 
significant difference only in the evaluation before 
sowing for large leaf, in which the consortium had 
lower infestation of weeds. Also, for the amount of 
straw factor for narrow leaf, there was statistical 
difference only in the evaluation before soybean 
sowing, in which only the control differed from 

the other amounts of straw. And observing the 
large leaf, on evaluations at 60 and 90 days, the 
control did not differ from half amount of straw 
and these amounts differed from normal and 
double. Thus, confirming the results of Oliveira et 
al. (2001), this concluded that for each ton of 
added straw, a reduction on weeds number was 
observed, mainly in grasses. 

 
Table 3 - Weeds incidence (plants m-2) large leaves (LL) and narrow leaves (NL) in soybean crop, grown under 
cover crops and straw amounts, evaluated at 60, 90 and 100 days after sowing, in Catanduvas - PR, 2007. 

Treatment Before seedling 30 Days Before harvest 
Cover crop LL NL LL NL LL NL 
Black oats 100 a 50 a 44 a  7 a 19  a   12 a 
Consortium 56  b 31 a 37 a  6 a 20  a 9  a 
Amount of Straw 

Control  95 a 96 b  63 a 12 a 63 a  18 a 
Normal 76 a 20 a  27 b 9  a 27 b   11 a 

Half 82 a 24 a  51 a 5  a 53 a   6 a 
Double 61 a 12 a  20 b 2  a 20 b   5 a 

CV 20.0 32.5 14.9 64.8 20.0 46.9 
Means followed by the same letter in column do not differ among themselves by Tukey test at 5% probability. The presented data are results of original observations 

followed by the letters obtained from the comparison of means with the transformation in 5,0+x . LL: large leaf; NL: narrow leaf 

 
 
The coefficients of variation concerning all large-
leaf plants of soybean crop prior evaluations, and 
30 days prior to collection, indicated data with 
some homogeneity average, according to Gomes 
(2000), as they were below 20%. On the other 
hand, the coefficient values for narrow leaves were 
above 30%, indicating higher dispersion of data. 
Balbinot Junior et al. (2003), evaluating two straw 
amounts of common vetch and control (no cover) 
on weeds density in maize, found out that the 
higher the stored amount of straw, the lower the 
weeds density, being more relevant in non-grass 
plants, as occurred in this experiment with 
soybean culture. 

The crop residues on soil can act out with their 
allelopathyc effect by releasing the substances in 
the environment, reducing the germination and 
weed development of the area (Goldfarb et al., 
2009). The use of cover crops with allelopathyc 
properties certainly will not lead to total control of 
weeds in crops, since it has essentially an 
inhibiting action that reduces or affects the weeds 
development. However, they will help on 
maintaining an ecological balance, preventing the 
damage to crops and the environment (Almeida, 
1990). 
In weeds incidence of large leaves in seeds bank of 
soil tilled under the cover crops and amounts of 
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straw there was no significant difference for the 
examined factors (cover crop and amount of straw) 
in the four evaluations (30, 60, 90 and 120 days). 
Possibly there was seed dormancy; also, there 
might be for samples evaluation in a greenhouse, 
where temperature and photoperiod can be 
controlled for better germination of species. The 
observed effects were related to a unique harvest 
time, hence, more conclusive results would require 
longer periods of evaluation.  
According to Almeida (1990), allelopathyc 
substances present in cover crop did not affect the 
seeds bank and could be considered temporary, 
allowing regeneration of weeds population. 
However, Lacerda et al. (2005) reported that the 
depletion of soil seed could occur by crop residues 
decomposition on soil, releasing volatile 
allelochemicals that would affect the seeds on soil 
plus predation by the animals. As correlation 
among the weed seeds on soil bank is known, the 
establishment of their respective emergent flora 
and the potential of infestation are important tools 
to predict the infestations as well as the 
development of more available programs for 
management of the weeds in crops (Isaac and 
Guimarães, 2008).  
Consequently, taking into account the amount of 
analyzed straw, the use of normal amount was 
indicated (black oats - 6.62 t ha-1; consortium - 
18.42 t ha-1) or it could be a double one (black oats 
- 13.21t ha-1; consortium - 36.84 t ha-1), which 
showed the best results. Since, under conditions of 
optimal sowing periods, higher values of fresh and 
dry weights could be obtained and this should be 
better studied. These results referred to a unique 
harvest time and might not be enough for 
definitive answers about the use of these species in 
relation to weeds control, hence some successive 
years would be indispensable to confirm these 
results. 
The continued use of species can lead to higher 
results concerning the weeds so that in the future a 
more significant effect can be observed. Hence, 
the farmer should carry out some crop rotations 
using cover crops for several harvests, because an 
only crop may not be enough to produce an 
available green cover. However, based on the first 
results, in the first harvest, the use of consortium 
or even of a single black oats should be proposed 
for crop rotation with soybeans in the region where 
this study took place. 
 

CONCLUSIONS 
 
Based on these trial conditions, the use of black 
oats and a consortium as cover crops did not 
interfere statistically on the weeds incidence, both 
in the cover crops and soybeans. The crop residues 
amounts showed that the higher the amounts of 
soil covers, the lower the weeds incidence. If there 
was a chance to increase the cover crop with straw 
addition, infestation decreased even more. 
Significant results were not registered for the seed 
bank of soil grown under the treatments, since 
there was a low seedling emergence in all the 
treatments, including the control.  
 
 
REFERENCES 
 
Almeida, F. S. (1990) A defesa das plantas. Ciênc. 

Hoje. Rio de Janeiro, v. 11, n. 62, p. 38-45. 
Almeida, F. S. (1991) Efeitos alelopáticos de resíduos 

vegetais. Pesq. Agropec. Bras., Brasília, v. 26, n. 2, p. 
221-236. 

Almeida-Cortez, J. S. (2004) Dispersão e banco de 
sementes. Cap. 14. p. 225-236. In: Ferreira, A. G.; 
BORGHETTI, F. Germinação, do básico ao 
aplicado. Porto Alegre: Artmed, 323p. 

Alves, S. M.; Muller, A. H.; Souza Filho, A. P. S. 
(2002) Alelopatia e a produção de biodefensivos 
agrícolas. Cap.8. p. 205-260. In:  Souza Filho, A. P. 
S.; Alves, S. M. Alelopatia. Princípios básicos e 
aspectos gerais. Belém: EMBRAPA Amazônia 
Oriental, 260p. 

Balbinot Junior, A. A.; Fonseca, J. A.; Tôrres, A. N. L.; 
Bavaresco, A. (2003) Palha de ervilhaca em cobertura 
morta do solo afeta a incidência de plantas daninhas e 
a produtividade do milho. Revista de Ciências 
Agroveterinárias, Lages, v.2, p.42-49. 

Balbinot Junior, A. A.; Backes, R. L.; Tôrres, A. N. L. 
(2004) Desempenho de plantas invernais na produção 
de massa e cobertura do solo sob cultivos isolado e 
em consórcios. Revista de Ciências Agroveterinárias, 
Lages, v.3, p.38-42. 

Brown, D. (1992) Estimating the composition of a 
forest seed bank: a comparison of the seed extraction 
and seedling emergence methods. Canadian Journal 
of Botany, Ottawa, v.70, n. 8, p.1603-1612 

Calegari, A.; Mondardo, A.; Bulizani, E. A.; Costa, M. 
B. B.; Miyasaka, S.; Amado, T. J. C. (1992). 
Aspectos gerais da adubação verde. Cap. 1. p. 1-119. 
In: Calegari, A.; Mondardo, A.; Bulizani, E. A.; 
Wildner, L. P.; Costa, M. B. B.; Alcântara, P. B.; 
Miyasaka, S.; Amado, T. J. C. Adubação verde no sul 
do Brasil. Rio de Janeiro: AS – PTA, 346 p. 

 



Variation on the Amount of Winter Cover Crops Residues 
 

Braz. Arch. Biol. Technol. v.54 n.4: pp. 683-690, July/Aug 2011 

689

Calegari, A. (2006). Plantas de cobertura. Cap. 5. p. 55-
73. In: Casão Junior, R.; Siqueira, R.; Mehta, Y. R.; 
Passini, J. J. Plantio direto com qualidade. Londrina: 
IAPAR; Foz do Iguaçu: ITAIPU Binacional, 200 p. 

Colozzi Filho, A.; Andrade, D. S. (2006) Organismos 
do solo e atividade microbiana no plantio direto. Cap. 
4. p. 39-53. In: Casão Junior, R.; Siqueira, R.; Mehta, 
Y. R.; Passini, J. J. Plantio direto com qualidade. 
Londrina: IAPAR; Foz do Iguaçu: ITAIPU 
Binacional, 200 p. 

Dias, A. C. B.; Zocoler, M. A. P.; Miyazawa, M.; 
Carlos, D. (2003). Plant Residues: Short Term Effect 
on Sulphate, Borate, Zinc and Copper Adsorption by 
an Acid Oxisol. Braz. Arch. Biol. Technol., Curitiba, 
v.46, n.2, 199-202 p. 

EMBRAPA. (2004) Empresa De Pesquisa 
Agropecuária. Tecnologia de produção de soja – 
Paraná 2005. 1º ed. Londrina: EMBRAPA soja, 239 
p. 

Favareto, R.; Medeiros, R. B. (2006) Banco de 
sementes do solo em áreas agrícolas sob diferentes 
sistemas de manejo estabelecidas sobre campo 
natural. Rev. Bras. Sementes. Pelotas, v. 28, n. 2, p. 
34-44. 

Ferreira, D. F. (1999). Sisvar: sistema de análise de 
variância para dados balanceados. Lavras, 
DEX/UFLA: Software estatístico. 

Ferreira, T. N.; Schwarz, R. A.; Streck, E. V. (2000) 
Solos: manejo integrado e ecológico - elementos 
básicos. Porto Alegre: EMATER/RS, 95 p. 

Furlani, C. E. A.; Gamero, C. A.; Levien, R.; Silva, R. 
P.; Cortez, J. W. (2008) Temperatura do solo em 
função do preparo do solo e do manejo da cobertura 
de inverno. R. Bras. Ci. Solo, Viçosa, v. 32, n.1, p. 
375-380. 

Goldfarb, M.; Pimentel, L. W.; Pimentel, N. W. (2009) 
Alelopatia: relações nos agroecossistemas. Rev. 
Tecnol. Ciên. Agropec., João Pessoa, v.3, n.1, p.23-
28. 

Gomes, F. P. Curso de estatística experimental. (2000) 
14. ed., Piracicaba: Nobel, 477p. 

Isaac, R. A.; Guimarães, S. C. (2008) Banco de 
sementes e flora emergente de plantas daninhas. 
Planta Daninha, Viçosa, v. 26, n. 3, p. 521-530. 

Lacerda, A. L. S.; Victoria Filho, R.; Mendonça, C. G. 
(2005) Levantamento do banco de sementes em dois 
sistemas de manejo de solo irrigados por pivô central. 
Planta Daninha, Viçosa, v.23, n.1, p. 1-7. 

Lorenzi, H. (2006) Manual de identificação de plantas 
daninhas: plantio direto e convencional. Nova 
Odessa: Plantarum, 383 p. 

Martins, C. C.; Silva, W. R. (1994) Estudo do banco de 
sementes do solo. Informativo ABRATES , Londrina, 
v.4, n. 1, p. 49-56. 

 
 
 
 

Martins, G. I. (2006). Potencial alelopático de plantas 
de cobertura na germinação de sementes e 
crescimento de plântulas de soja, 42f. Trabalho de 
conclusão de curso (Engenharia Agrícola), 
Universidade Estadual do Oeste do Paraná. 

Medeiros, R. B.; Steiner, J. J. (2002) Influência de 
sistemas de rotação de sementes de gramíneas 
forrageiras temperadas na composição do banco de 
sementes invasoras no solo. Rev. Bras. Sementes, 
Londrina, v.24, n.1, p. 118-128. 

Miyazawa, M.; Pavan, M. A.; Franchini, J. C. (2002) 
Evaluation of plant residues on the mobility of 
surface apllied lime. Braz. Arch. Biol. Technol., 
Curitiba, v.45, n.3,  251-256 p. 

Monquero, P. A. M.; Christoffoleti, P. J. (2005) Banco 
de sementes de plantas daninhas e herbicidas como 
fator de seleção. Bragantia, Campinas, v. 64, n.2, p. 
203-209. 

Nóbrega, L. H. P.; Piccolo De Lima, G.; Martins, G. I. 
Meneghetti, A. M. (2009) Germinação de sementes e 
crescimento de plântulas de soja (Glycine max l. 
merrill) sob cobertura vegetal. Acta. Sci. Agron. 
Maringá, v. 31, n. 3, p. 461-465. 

Oliveira, M. F.; Alvarenga, R. C.; Oliveira, A. C.; Cruz, 
J. C. (2001) Efeito da palha e da mistura de atrazine e 
metolachlor no controle da plantas daninhas na 
cultura do milho, em sistema de plantio direto. Pesq. 
Agropec. Bras., Brasília, v. 36, n. 1, p. 37-41. 

Piccolo, G. (2008) Manejo de coberturas vegetais na 
cultura da soja. 63f. Dissertação (Mestrado em 
Engenharia Agrícola). Universidade Estadual do 
Oeste do Paraná, UNIOESTE, Cascavel, PR. 

Portal Do Governo Do Estado De São Paulo. (2007) 
Nabo forrageiro – AL1000 - Adubação verde para 
inverno. Disponível em 
http://www.cati.sp.gov.br/novacati/tecnologias/catires
ponde/cr25naboforr.html. Acesso em: 4 de julho de 
2007. 

Portas, A. A. (2007) Aveia preta – boa para agricultura 
e para pecuária. Disponível em: 
www.cati.sp.gov/novacati/imprensa/artigos/aveia_pre
ta.htm. Acesso em: 25 de junho de 2007. 

Rezende, C. P.; Cardoso Pinto, J.; Evangelhista, A. R.; 
Santos, I. P. A. (2003) Alelopatia e suas interações na 
formação e manejo de pastagens. Boletim 
Agropecuário. Lavras, n. 54, p. 1-55. 

Rice, E. L. (1977) Some roles of allelopathyc 
compounds in plant communities. Biochem Syst Ecol, 
Pergamon Press. Printed in England, v. 5, p. 201-206. 

Tanaka, T. T.; Mascarenhas, H. A. A. (1992) Soja: 
Nutrição, correção do solo e adubação. Campinas: 
Fundação Cargill, 60 p. 

 
 
 
 
 



Mauli, M. M. et al.  

Braz. Arch. Biol. Technol. v.54 n.4: pp. 683-690, July/Aug 2011 

690

Theisen, G.; Vidal, R. A.; Fleck, N. G. (2000) Redução 
da infestação de Brachiaria plantaginea em soja pela 
cobertura do solo com palha de aveia preta. Pesq. 
Agropec. Bras., Brasília, v. 35, n. 4, p. 753-756. 

Tokura, L. K.; Nóbrega, L. H. P. (2006) Alelopatia de 
cultivos de cobertura vegetal sobre plantas 
infestantes. Acta. Sci. Agron. Maringá, v. 28, n. 3, p. 
379-384. 

Weih A, U. M. E. Didon A, A.C. Rönnberg-Wästljung 
B, C. Björkman. M. (2008) Integrated agricultural 
research and crop breeding: Allelopathic weed 
control in cereals and long-term productivity in 
perennial biomass crops. Agricultural Systems, v. 97, 
n. 3, p. 99–107. 

Voll, E.; Adegas, F. S.; Gazziero, D. L. P.; Brighenti, 
A. M.; Oliveira, M. C. N. (2003) Amostragem do 
banco de sementes e flora emergente de plantas 
daninhas. Pesq. Agropec. Bras., Brasília, v. 38, n.2, p. 
211-218. 

 
 

Received: October 28, 2009; 
Revised: May 11, 2010; 

Accepted: November 24, 2010. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


