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Introduction

Leguminous species and 
others used as vegetal mulch-
ing may result in the release 
and addition of chemical sub-
stances to the system. These 
substances, known as allelo-
chemicals, may have a posi-
tive or harmful effect on oth-
er species. This phenomenon, 
termed allelopathy (Rice, 
1984) is species-specific, and 
may inhibit the growth of 
weeds and cultivated plants. It 
must be observed when a new 
vegetal mulching is intro-
duced in the handling of soil 
and crops. Allelopathy has 
been recognized as an impor-
tant ecological and agricul-
tural mechanism, acting in 
the succession, formation of 
communities and crop produc-
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tivity (Yunes and Calixto, 
2001).

The study of plants with 
allelopathic activity represents 
an alternative to the intensive 
use of pesticides in crops, 
decreasing environmental pol-
lution. However, interactions 
between cover plants and cul-
tures, mainly regarding weed 
control, both by allelopathic 
effects and physical effects of 
the mulching, have not been 
sufficiently studied. The ac-
quired knowledge can help in 
adequate planning of crop 
rotation. Bhowmika and In-
derjit (2003), Weih et al. 
(2008), and Meksawat and 
Pornprom (2010) highlight the 
possibility of allelopathic ac-
tivity as an alternative mea-
sure to the use of chemical 
control in order to suppress 

weeds in the agroecosystem 
or to reduce pesticide usage.

Crop rotation can also be 
an efficient agricultural prac-
tice in the control of weed 
plants, due to changes in the 
selection pressure. Tillage 
sequences reduce the seed 
bank, providing dif ferent 
competition models, allelopa-
thy and disturbances in the 
soil (Severino and Christof-
foleti, 2001b; Borkert et al., 
2003).

The use of soil coverage 
plants has been a strategy 
capable of increasing the sus-
tainability of agroecosystems, 
bringing benefits to the cul-
tures of economic interest, to 
the soil and to the environ-
ment, showing itself as an 
economically viable and eco-
logically sustainable alterna-

tive (Gama-Rodriguês et al., 
2007).

The species cultivated for 
mulching must be compatible 
with the demands of the agri-
cultural system. According to 
Meschede (2006), a proper 
use of mulch can provide con-
trol of weed plants by alle-
lopathy, the alteration of ther-
mal regimes, incidence of 
light and physical barriers to 
emergence, and also increase 
rain water retention, soil hu-
midity, organic matter con-
tent, microbial activity, preda-
tion and overcoming of seed 
dormancy.

The higher efficiency of le-
guminous species as vegetal 
mulch (cover plants) is due to 
the fact that, in symbiosis 
with Rhizobium- and Brady-
rhizobium-type bacteria, nitro-
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SUMMARY

The quality and allelopathy properties of dwarf mucuna, 
dwarf pigeon pea and stylosanthes as cover crops on corn 
and weed species were evaluated. Seeds were sown in Octo-
ber 2007, with a control treatment, in 20 plots of 4×5m, with 
five replicates. Weed population was determined 30 and 60 
days after sowing. At 90 days, plants were mowed and the re-
sidues left to remain on the plot. Fresh and dry mass of the 
cover crops were determined and the allelopathic potential of 
aqueous extract of their aerial part was tested. The extract 
was chemically characterized and applied on seeds of weeds 

and corn. The experimental design was completely randomized 
and averages compared by the Scott-Knott test at 5% signifi-
cance. The cover crops showed to be effective in the control of 
weeds. The highest values in fresh and dry mass were obtained 
for dwarf pigeon pea, followed by dwarf mucuna; fresh mass 
increased 72 and 34%, respectively, compared to the control. 
The extract with dwarf mucuna affected arrowleaf sida ger-
mination. The use of green manure in the summer or between 
harvests ensures that crop rotation is carried out properly and 
warrants its benefits.
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gen from the air is fixed in 
sufficient quantities, so that 
their needs are satisfied and 
excess generates for the fol-
lowing crop (Ambrosano et 
al., 2005).

Severino and Christoffoleti 
(2001a) reported that the phy-
tomass of green manure, in-
corporated to the soil or 
placed on its surface reduces 
the population of weed plants. 
Thus, knowing about these 
possible effects allows its us-
age in rotation systems or in 
consortia with cultures, in the 
context of integrated handling 
of weed plants (Erasmo et al., 
2004). The effects of some 
green manures are related to 
the release of allelopathic sub-
stances during residue decom-

position; the allelopathic ef-
fect may occur both during 
the crop cycle and in subse-
quent crops (Teixeira et al., 
2004; Espíndola et al., 1997).

Tokura and Nóbrega 
(2006) evaluated the allelo-
pathic potential of Triticum 
spp., Avena strigosa, Pennis-
etum glaucum, Raphanus sa-
t ivus and Brassica napus 
mulches on the development 
of weed plants in the field. 
They concluded that among 
the species found, Brachiaria 
plantaginea was the one that 
showed the highest allelo-
pathic potential, and Cheno-
podium álbum L the lowest. 
The vegetal mulches that pre-
sented a better control, in 
comparison to the total 

amount of weed plants pres-
ent in the experimental area, 
were A. strigosa, B. napus, 
R. sativus and P. glaucum.

There is a need for estab-
lishing new weed plant con-
trol paradigms, which should, 
at the same time, be efficient 
in their control, protect the 
interests of society and, fur-
thermore, they should not 
contaminate natural resources 
(Souza Filho et al., 2005). In 
this sense, vegetal mulching 
significantly decreases the in-
tensity of area infestation by 
weed plants and modifies the 
composition of the weed pop-
ulation, being capable of re-
ducing or eliminating the use 
of pesticides. The aim of the 
present work was to evaluate 

the quality and the allelopath-
ic potential of dwarf mucuna, 
pigeon pea and stylosanthes 
vegetal mulch on corn culture 
and weed species.

Materials and Methods

Experimental conditions

The experiment was car-
ried out in an agricultural 
field, in western Paraná, Bra-
zil, in the municipality of 
Braganey, dur ing the 
2007/2008 agricultural year. 
The area is located at 
24°49'03"S and 53°07'11"W, 
and 643masl. The local soil 
is classified as eutrophic Red 
Latosol. Average annual rain-
fall is 1600mm and an aver-
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RESUMO

La calidad de la mucuna enana, habichuela y estilosantes, 
como cobertura vegetal sobre maíz y especies invasoras fue 
evaluada. La siembra fue en octubre de 2007, con un testigo, 
en 20 parcelas de 4×5m, cinco repeticiones. A los 30 y 60 días 
después de la siembra, fue calculada la población de plantas 
invasoras. A los 90 días, las plantas fueron segadas y los re-
siduos permanecieron sobre la parcela. Masa fresca y seca 
de las coberturas fueran determinadas y probadas cuanto al 
potencial alelopático del extracto acuoso de la parte aérea, 
siendo este caracterizado quimicamente y aplicado sobre semi-
llas de especies invasoras y maíz. El diseño experimental de 
ese ensayo fue completamente aleatorio con promedios com-

A qualidade da mucuna anã, feijão guandu anão e estilosan-
tes, como cobertura vegetal sobre milho e espécies invasoras 
foi avaliada. A semeadura foi em outubro de 2007, com uma 
testemunha, em 20 parcelas de 4×5m, cinco repetições. Aos 
30 e 60 dias após a semeadura, foi levantada a população de 
plantas invasoras. Aos 90 dias, as plantas foram roçadas e os 
resíduos permaneceram sobre a parcela. Massa fresca e seca 
das coberturas foram determinadas e testadas quanto ao po-
tencial alelopático do extrato aquoso da parte aérea, sendo 
este caracterizado quimicamente e aplicado sobre sementes de 
espécies invasoras e milho. O delineamento experimental des-
se ensaio foi inteiramente casualizado com médias comparadas 

parados por el Scott-Knott prueba a 5% de probabilidad. Las 
plantas de cobertura presentaron eficiente control de plantas 
invasoras. Los mayores valores encontrados de masa fresca y 
seca fueron para la habichuela, seguida de mucuna enana, con 
una diferencia porcentual en relación al testigo de 72 y 34% 
de aumento en la cantidad de masa fresca, respectivamente. El 
extracto con mucuna enana afecto negativamente la germina-
ción de guanxuma; habichuela y estilosantes no afectaron nin-
guna de las especies. La opción del uso de adobo verde en el 
verano o fuera de temporada de cosecha, puede garantizar la 
rotación de culturas más adecuadas, trayendo ventajas al sis-
tema de cultivo.

por o Scott-Knott teste a 5% de probabilidade. As plantas de 
cobertura apresentaram eficiente controle de plantas invasoras. 
Os maiores valores encontrados de massa fresca e seca foram 
para o feijão guandu anão, seguido de mucuna anã, sendo a 
diferença percentual em relação à testemunha de 72 e 34% de 
aumento na quantidade de massa fresca, respectivamente. O 
extrato com mucuna anã afetou negativamente a germinação 
de guanxuma; feijão guandu anão e estilosantes não afetaram 
nenhuma das espécies. A opção de uso de adubação verde de 
verão ou na entresafra, pode garantir a rotação de culturas 
mais adequada, trazendo vantagens ao sistema de cultivo.
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age annual temperature of 
20°C. The area was cultivat-
ed under a no-tillage system 
with a succession of soybean 
(Glycine max) and wheat 
(Triticum vulgare) for ~10 
years.

The leguminous species 
dwarf mucuna (Mucuna 
deeringiana (Bort.) Merr), pi-
geon pea (Cajanus cajan L.) 
and stylosanthes (Stylosanthes 
capitata and S. macrocephala) 
were sowed with ~20, 50 and 
70 seeds per m2, respectively, 
in October 2007, in 4×5m 
plots, with 1m spacing be-
tween the plots. The sowing 
of the leguminous species was 
done by throwing, and they 
were incorporated to the soil 
with a hoe, without use of 
manure. There were four 
treatments, three leguminous 
ones and a control fallow.

At the beginning of the 
blossom stage, in January 
2008, the cover plants were 
cut close to the soil and sam-
ples were collected for the 
preparation of aqueous ex-
tracts in the laboratory and 
for the determination of fresh 
and dry mass. The rest was 
weeded mechanically, in such 
a way that the st raw re-
mained on the plot related to 
the treatment.

A metal board of 
0.50×0.50m, totalizing an 
internal area of 0.25m², was 
randomly th rown, four 
times, inside each plot and 
the vegetal mulch included 
was collected. Next, sub-
samples were gathered, 
forming a single sample. 
The fresh mass was deter-
mined just after the cut, and 
the dry mass after drying in 
an air circulation greenhouse 
at 60°C, for 48h. The results 
of fresh and dry mass were 
extrapolated to kg·ha-1.

The percentage of dry mass 
present in the total fresh mass 
was calculated as

   
where % DM: dry mass per-
centage, DM: dry mass value 
found for the leguminous spe-
cies, and FM: fresh mass val-
ue found for the leguminous 
species.

The control mass was the 
mass of spontaneous vegetation 
(weeds), and the variation of 
mass production in relation to 
the control was calculated as

   
where %∆: mass production 
variation in relation to the 
control, Tn: mass production 
in the treatment, and T0: 
mass production in the con-
trol. The results were ex-
pressed as percentages.

The relation between fresh 
mass and dry mass was ob-
tained from the equation

   
where FM/DM: relation be-
tween fresh and dry mass, 
FM: fresh mass obtained, and 
DM: dry mass obtained.

Amount of weed

The amount of weeds was 
evaluated during the culture 
of the leguminous species, at 
30 and 60 days after sowing. 
The gathering of data con-
sisted of four random sam-
plings, by plot, with a ran-
dom throwing of metal frame 
boards as described above, 
totalizing an internal area of 
0.25m². The weed plants 
found within the board were 
counted and separated in 
long and broad leaves, apart 
from the count and specific 
identification of the Ipomoea 
sp., Sida rhombifolia L. and 
Bidens pilosa.

The percent reduction in 
the treatments in relation to 
the control was calculated 
with the equation

  
where %RED: percent reduc-
tion, Tn: number of weed 
plants found in treatment n, 
and T0: number of weed 
plants found in the control.

Aqueous extract of plants

The aqueous extract was 
prepared with fresh leaves of 
dwarf mucuna, pigeon pea 
and stylosanthes collected in 
the field, at blossom stage for 

the first two species and at 
vegetative stage for the third, 
since this last species entered 
the blossom stage at a differ-
ent period. Fresh leaves, col-
lected the same day as the 
test was performed, were 
milled in a blender until the 
mixture became homoge-
neous, in a 1/3 (weight/vol-
ume) proportion of leaves and 
distilled water, respectively. 
This solution was placed in a 
refrigerator for 48h and then 
filtered through filter paper. 
The pH, electrical conductiv-
ity, extract yield and refrac-
tive index of the extract solu-
tion were established accord-
ing to the recommendation of 
the Adolfo Lutz Institute 
(2008), with one replicate for 
each treatment. The analyses 
were carried out at the Seed 
and Plant Evaluation Labora-
tory (LASP), Technological 
and Exact Sciences Center 
(CCET), Universidade Estadu-
al do Oeste do Paraná, cam-
pus Cascavel.

The laboratory experiment 
was set in germination boxes 
(Gerbox-type) with two sheets 
of filter paper. The filter paper 
was moistened with 13ml of 
extract solution (~2.5 times 
the paper weight), at concen-
trations of 0; 1; 2.5; 5; 10 and 
20%, and constituted the sub-
stratum on which were placed 
for germination 10 corn seeds 
or 25 seeds each of Ipomoea 
sp., Sida rhombifolia L. and 
Bidens pilosa, in accordance 
with MAPA (2009) observa-
tions. The germionators were 
kept at 25°C and the perma-
nence time differed depending 
on the species, with nine days 
for corn and the Ipomoea sp. 
seeds, 13 days for B. pilosa 
and 16 days for S. rhombifo-
lia.

At the end of the experi-
ment, the seedlings were rated 
as normal, abnormal, hard 
seeds and dead. The results 
were expressed in percentage, 
as in MAPA (2009).

Experimental design and 
data analysis

The experimental design 
was ent i rely randomized, 
with five replicates per treat-

ment in the f ield and four 
replicates each at the labora-
tory. For the laborator y-
based al lelopathy tests, a 
flame ionization detector was 
used in the factorial scheme 
4×6 (4 leguminous species × 
6 concentrations). The re-
sults were subjected to vari-
ance analysis and the mean 
compar ison was accom-
plished by the Scott–Knott 
test at 5% probability, with 
the support of the SISVAR 
software (Ferreira, 2000).

results and discussion

In the analysis  of t y pe 
and amounts of weeds dur-
ing the development of le-
guminous plants, it was ob-
served that for the narrow 
or long-leafed weeds, Ipo-
moea sp. and S. rhombifo-
lia, there was no statistical 
difference, while among the 
large or broad-leafed spe-
cies, B. pilosa stood out as 
the most common.

In the evaluat ion per-
formed 30 days after sow-
ing of the leg uminous 
plants dwarf mucuna, pi-
geon pea and stylosanthes 
there was no statistical dif-
ferences among the t reat-
ments. But in the evaluation 
at 60 days after sowing the 
cont rol showed a signif i-
cant ly h igher value for 
long-leafed species when 
compared to the other treat-
ments ,  showing that  th is 
t y pe of mulch ind icat ing 
that cover crops controlled 
these species (Table I).

After 30 days from sow-
ing, the highest reduction in 
relation to the control (42%), 
among invading species was 
found to be in the treatment 
with stylosanthes. Dwarf 
mucuna, on the other hand, 
led to the lowest reduction 
(20%) at 30 days after sow-
ing and the highest reduc-
tion (55%) at 60 days. Pi-
geon pea showed values be-
tween intermediate t reat-
ments in both evaluations.

Fernandes et al .  (1999) 
studied the phy tomass of 
green manure and the con-
trol of weed plants as a re-
sponse to population densi-
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ties of leguminous species, 
and the largest inhibitions 
occurred in the plots of Mu-
cuna aterr ima and Can-
avalia ensiformis. Erasmo et 
al. (2004) evaluated at 15, 
30, 45 and 60 days after the 
implantation of cover crops 
of pigeon pea and the mucu-
nas M. aterrima and M. pru-
riens; they reported that the 
two later species significant-
ly reduced the number and 
the dry mass of the popula-
tion of weeds in all the eval-
uations, whereas C. cajan 
showed the highest interfer-
ence over the 45 days after 
the implantation. Penteado 
(2007) also indicated mucu-
na and pigeon pea as mulch 
or cover crops for the soil, 
as a way to suppress weed 
plants.

According to Severino and 
Christoffoleti (2001a), the 
phytomass of green fertilizers 
incorporated to the soil or on 
the surface, reduces the popu-
lations of weeds; these same 
authors, in another paper, 
studying a seed bank of in-
vading plants in a soil where 
manure had been spread, 
reached the conclusion that 
the use of the leguminous 
species C. juncea, C. cajan 
and Arachis pintoi signif i-
cantly reduced the infestation 
of weed plants, mainly of 
Brachiaria decubens, Pani-
cum maximum and B. pilosa. 
Concerning the weed B. pilo-
sa, the leguminous species C. 
cajan and C. juncea stood out 
(Severino and Christoffoleti, 
2001b).

As for the influence of cov-
er crops over B. pilosa, Cor-
reia et al. (2006), studying 
the cover crops Sorghum bi-
color × S. sudanense, Penni-
setum americanum, Eleusine 
caracana and Brachiaria bri-
zantha for the formation of 
straw at the emergence of 
weeds, observed that the spe-
cific composition and the pop-
ulation densities of the infest-
ing communities were influ-
enced by the dead coverage 
systems of production. The 
number of emerged plants of 
B. Pilosa, Aramanthus spp., 
Commelina benghalensis, Leu-
cas martinicensis and grass-
like (narrow) leaves was in-
hibited by the covers, whereas 
for Chamaesyce spp. the resi-
dues contributed for an in-
crease of emergence.

According to Erasmo et al. 
(2004) the interference of 
cover plants on weed spe-
cies happens for two rea-
sons: the allelochemical fac-
tor, available in a higher 
quantity in decomposing 
individuals and the volume 
of deposited vegetable mate-
rial.

Table II shows the aver-
ages for fresh and dry mass 
(kg·ha-1) of the aerial part of 
plants in the cases of con-
trol, dwarf mucuna, pigeon 
pea and stylosanthes treat-
ments. The variation of 
fresh mass produced under 
the different treatments can 
be appreciated. The highest 
value (8.1kg·ha-1) was that of 
pigeon pea, followed by 
dwarf mucuna. The differ-

ence in relation to the control 
for these two species repre-
sents an increase of 72 and 
34% in the quantity of fresh 
mass. In turn, stylosanthes 
had the lowest value, even 
lower than the control.

When dry mass is ana-
lyzed, it can be seen that the 
pigeon pea, just as for the 
fresh mass, showed the high-
est value, whereas the dwarf 
mucuna showed a reduction, 
being equivalent to the con-
trol. Alcântara et al. (2000) 
studied the C. Cajan, Crota-
laria juncea and pasture in 
the recovery of soil fertility, 
and also found that the big-
gest production of dry mass 
by the aerial part, as well as 
the biggest contribution in 
nutrient supplies, was that of 
C. Cajan.

Stylosanthes presented the 
lowest quantity of dry mass 

among the treatments em-
ployed, well below the con-
trol. Heinrichs et al. (2005) 
reported a reduced develop-
ment for C. cajan, Crotalaria 
spectabilis and M. deeringia-
na, with a production of 
green phytomass lower than 
that generated in the control 
treatment, made up of sponta-
neous plants. Among the 
studies on green manures by 
these authors, Canavalia ensi-
formis stood out, reaching 
values of up to 290% higher 
than the control.

Borker t et al. (2003) 
claimed that the pigeon pea 
is an option for covering the 
soil in summer/fall, and that 
it is able to produce, in con-
sortium with corn, amounts 
of dry mass higher than 
2Mg·ha-1. In some cases, it 
produced even more than 
10Mg·ha-1, when cultivated in 
isolation in fertile soils and 
with good climate conditions. 
In the present study the spe-
cies reached around 8Mg·ha-1. 
Favero et al. (2001) found 
around 5.5Mg·ha-1 for pigeon 
pea; these same authors found 
values ~6Mg·ha-1 for black 
mucuna, similar as found for 
dwarf mucuna in this work.

Stylosanthes was unable 
to establish a good soil cov-
er,  possibly because the 
edaphoclimatic conditions 
that  predominated in the 
study area may have inf lu-
enced the capacity for phy-
tomass production, and also 
because the species did not 

TABLE I
NUMBER OF WEED PLANTS PER·m-2 AND REDUCTION (%) IN THE THREE 

TREATMENTS IN RELATION TO THE CONTROL, DURING DEVELOPMENT OF DWARF 
MUCUNA, PIGEON PEA AND STYLOSANTHES, 30 AND 60 DAYS AFTER SOWING

          Evaluation 30 days 60 days
   Treatment Long leaf B. pilosa % reduction Broad leaf B. pilosa % reduction
Control 45 a 7 a 0 40 a 7 a 0
Dwarf mucuna 36 a 5 a 20 18 b 2 a 55
Pigeon pea 34 a 5 a 24.4 19 b 6 a 52.5
Stylosanthes 26 a 5 a 42.2 26 b 4 a 35
Variation coeff. (%) 21.69 63.43 - 15.91 45.86 -
General mean 35 5 - 26 5 -
F values 1.50ns 0.17ns - 7.27* 1.27ns -

Averages followed by the same letter, in a column, do not differ from each other by the Scott-Knot test at 5% prob-
ability. The presented data were gathered from the original observations, followed by the letters obtained in the mean 
comparison with transformation into .

TABLE II
MEAN FRESH AND DRY MASS, DIFFERENCE (%) BETWEEN 

TREATMENTS AND CONTROL, AND FRESH MASS / DRY 
MASS RATIO OF THE AERIAL PARTS OF DWARF 

MUCUNA, PIGEON PEA AND STYLOSANTHES AND THE 
SPONTANEOUS PLANTS IN THE CONTROL (FALLOW)

         Evaluation Fresh mass Dry mass FM/DM
   Treatment (kg·ha-1) (%) (kg·ha-1) (%) %DM Relation
Control 4.702 c 100 452 b 100 10 10/1
Dwarf mucuna 6.307 b 134 488 b 108 8 13/1
Pigeon pea 8.083 a 172 1.131 a 251 14 7/1
Stylosanthes 1.975 d 42 272 c 60 14 7/1
Variation coef. (%) 11.88 - 3.63 - - -
General mean 5267 - 585 - - -
F values 68.65* - 69.19* - - -

Averages followed by the same letter, in the column, do not differ from each 
other by the Scott-Knot test at 5% probability. The dry mass data presented were 
gathered from the original observations, followed by the letters obtained in the 
mean comparison with the Box-Cox transformation.
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reach the blossom stage on 
the field.

In studies about the accu-
mulation of nutrients in the 
foliar limbo of guandu and 
stylosanthes, Silveira et al 
(2005) reported that the pi-
geon pea produced more dry 
mass and, in general, showed 
more accumulation of nutri-
ents than stylosanthes, up to 
about 100 days of age. In this 
work, the leguminous species 
were tilled 90 days after sow-
ing, and stylosanthes might 
need some more time to re-
veal its potential.

Braz et al. (2006), study-
ing plants for mulching in 
wheat crops, reported pro-
ductions of dry mass of 
3494kg·ha-1 for stylosanthes, 
and of 5507kg·ha-1 for pigeon 
pea, values that are lower 
than those encountered in this 
work for pigeon pea, but 
higher than that for stylosan-
thes, which are of 8083 and 
1975kg·ha-1, respectively.

The difference found in the 
percentage value in relation to 
the control for the dry mass 
of pigeon pea is higher than 
the results for fresh mass, 
with an increase of 151% in 
the amount of fresh mass, 
whereas dwarf mucuna 
showed a less evident increase 
for the fresh mass, corre-
sponding to 8%. Stylosanthes 
showed a 40% reduction in 
dry mass, lower than the re-
duction of fresh mass, which 
was 58% in relation to the 
control (Table II).

As for the percentage of 
dry mass found in the veg-
etal tissues (% DM) and 
the relation fresh/dry mass 
(FM/DM) showed in Table 
II, it can be seen that the 
dwarf pigeon pea and sty-
losanthes showed similar 
values, around 14% for the 
DM percentage, and a 7:1 
FM/DM relation, respec-
tively, even though both 
species presented an accen-
tuated difference in the pre-
viously analyzed aspects. 
The dwarf mucuna showed 
a lower percentage of dry 
mass, even in relation to 
the control. However, this 
species led to the highest 
FM/DM relation among the 

treatments, followed by the 
control. This fact indicates 
that the species has a smaller 
amount of solids in the tis-
sues and, possibly, a faster 
decomposition.

Calegari (2008), studying 
the percentage of nutrients in 
the dry mass, reported that 
dwarf mucuna is composed of 
2.85-3.35% of nitrogen in the 
dry mass, and pigeon pea of 
1.02-2.04%. The data pre-
sented herein compensates the 
fact that dwarf mucuna shows 
a lower percentage of dry 
mass in relation to pigeon 
pea, which happens because it 
contains less nitrogen in its 
tissues.

Menezes and Leandro 
(2004), studying the mucuna 
rajada (Stizolobium dierrigia-
num) and the gray mucuna 
(Stizolobium muriens), found 
final productions of phyto-
mass higher than 5.0Mg·ha-1. 
These values are higher than 
those found in this work. It is 
worth mentioning that the dif-

ferences in dry mass yield 
among the leguminous plants, 
no matter where they are, 
may be related to the edapho-
climatic conditions.

The dry mass of the con-
trol, in which the plants in-
digenous to the place formed 
the soil cover, was quantified, 
because it also plays the role 
of a soil mulch. Favero et al. 
(2001) claimed that these spe-
cies can promote the same 
effects of soil mulching, bio-
mass production and nutrients 
cycling as that of the species 
introduced or cultivated for 
green manure.

Table III shows the values 
corresponding to the physico-
chemical characteristics of the 
aerial part aqueous extracts of 
the three leguminous plants 
studied. The characterization 
of the vegetal extracts utilized 
in allelopathy bioessays is 
important to reach a conclu-
sion about the biological ef-
fects observed (Carmo et al., 
2007). Among the physico-

chemical characteristics, the 
evaluation of pH and osmotic 
potential is fundamental when 
one does not know the com-
position in sugars, amino ac-
ids, organic acids, ions and 
other molecules, as extreme 
values of both pH and os-
motic potential can act on the 
seeds and/or the seedlings and 
thus mask the allelopathic ef-
fect (Ferreira and Aquila, 
2000). In the present work, 
the osmotic potential of the 
extract solution was not mea-
sured, but the amount of sol-
uble solids (ºBrix) is related 
to the content of sugars and 
amino acids.

As for the pH values, it can 
be seen that the aqueous ex-
tract of dwarf mucuna aerial 
par ts showed an acid pH, 
whereas pigeon pea showed a 
moderately acid pH. Lower 
pH values can mean lower 
microbial development, which 
warrants a higher stability of 
the extract.

According to Ferreira and 
Borguetti (2004), controlling 
the pH of the extracts concen-
tration is important because 
substances such as sugars, 
amino acids and organic acids 
may remain in the extracts, 
and they interfere with the 
ionic concentration and are 
osmotically active. Both the 
germination and development 
of plants are affected in a 
negative way only in condi-
tions in which the environ-

ment is either extreme-
ly acid or extremely 
alkaline (Souza Filho 
et al, 1997).

Correia et al. (2005), 
studying the extract 
from leaves, stems and 
roots of hybrids of Sor-
ghum bicolor, deduced 
that the pH and electri-
cal conductivity values 
reported can be consid-
ered to be out of the 
damaging limits to ger-
mination and seedlings' 
development. The val-
ues found by these au-
thors for pH 4.5-6.0 
are similar to those 
found in the present 
study. Carmo et al. 
(2007), in tests about 
the allelopathy of Oco-

TABLE III
PHYSICOCHEMICAL CHARACTERISTICS AQUEOUS 

EXTRACT OF THE AERIAL PART OF DWARF MUCUNA, 
PIGEON PEA AND STYLOSANTHES

Characteristic Dwarf 
mucuna

Pigeon 
pea

Stylosanthes

Electrical conductivity (μS·cm-1) 1.980 1.884 1.937
ºBrix 1 1 2
Refraction index 1.3345 1.3345 1.333
pH 4.94 6.09 5.37
Extract yield (mg·ml-1) 0.23 0.32 0.21

TABLE IV
SUMMARY OF VARIANCE ANALYSIS OF THE GERMINATION 

PERCENTAGE OF SEEDS SUBJECTED TO APPLICATION OF THE 
AERIAL PART AQUEOUS EXTRACTS OF THE LEGUMINOUS 

SPECIES DWARF MUCUNA, PIGEON PEA AND STYLOSANTHES 
AT 0; 1; 2.5; 5; 10 AND 20%

Concentrations
(%)

Parameters F General means
(%)

Coeff. of variation 
(%)

         
Leguminous 1.43 ns

Zea mayz Concentrations 0.91 ns 99.61 2.73
Leg. x Conc. 0.91 ns
Leguminous 0.27 ns

Ipomoea purpurea L. Concentrations 0.95 ns 77 7.17
Leg. x Conc. 1.01 ns
Leguminous 5.30 *

Sida rhombifolia Concentrations 0.70 ns 36.55 35.10
Leg. x Conc. 0.51 ns
Leguminous 0.25 ns

Bidens pilosa L. Concentrations 2.13 ns 46.18 13.05
Leg. x Conc. 0.67 ns

* Significant, ns: Non-significant



846 NOV 2011, VOL. 36 Nº 11

tea odorifera aqueous 
extracts, found pH values 
between 5.7 and 6.8 for 
extracts of plant compo-
nents. These authors 
claim that the values 
they found are in a range 
that is not considered to 
interfere with the ability 
to germinate of S. bicol-
or seeds, and these val-
ues are very close to the 
ones found in this work. 
Periotto et al. (2004), in 
studies on the allelopath-
ic effect of Andira humi-
lis Mart ex Benth over 
lettuce and radish, also 
measured the solution 
pH; they found pH val-
ues ~5 and claimed that 
germination is not af-
fected at this pH.

The highest yield of ex-
tracts was obtained from the 
pigeon pea, therefore corre-
sponding to the results of 
electric conductivity, in which 
the pigeon pea showed the 
lowest value (Table III). That 
happens because the yield of 
the extracts can be related to 
a higher concentration of ac-
tive ingredients in the extract, 
and the electrical conductivity 
is diminished in the presence 
of solutes in the solution. 
Dwarf mucuna and stylosan-
thes showed similar values for 
extract yield. Analyzing the 
electric conductivity of the 
extracts, it can be seen that 
dwarf mucuna showed the 
highest value, followed by the 
stylosanthes. The physico-
chemical characteristics gen-
erally present similar values, 
mainly for ºBrix and refrac-
tive index. This is probably 
due to the fact that the plant 
extracts of dwarf mucuna, 
pigeon pea and stylosanthes 
are similar, as these three 
species belong to the Faba-
ceae family.

Table IV shows the vari-
ance analysis data related to 
the percentage of germination 
of corn, Ipomoea sp., S. 
rhombifolia and B. pilosa 
seeds, subjected to aqueous 
extracts of the aerial part of 
dwarf mucuna, pigeon pea 
and stylosanthes, at concen-
trations of 0; 1; 2.5; 5; 10 
and 20%. According to the F 

values, the data of germina-
tion percentage is significant 
only for the leguminous fac-
tor, the Sida rhombifolia 
seeds.

Table V shows the means 
for germination percentage of 
corn, Ipomoea sp., S. rhombi-
folia and B. pilosa seeds for 
the leguminous and extract 
concentration factors. There 
was a statistical difference 
among the studied legumi-
nous species for the S. rhom-
bifolia seeds, and the dwarf 
mucuna extract showed the 
lowest invader germination 
percentage.

The extract concentrations 
utilized did not result in sta-
tistical differences among the 
species studied. There were 
no significant differences be-
tween the legume species for 
the corn, B. pilosa and S. 
rhombifolia, and neither 
among the concentrations of 
aqueous extracts of these 
plants on the allelopathic po-
tential. That may be due to 
the low concentrations of the 
extracts applied in this ex-
periment, or even to the inex-
istence of allelopathic effects 
among these species, apart 
from other factors. The effect 
was also verified in the result 
of natural products, the chem-
ical compounds of which may 
have been rapidly degraded. 
However, care must be ap-
plied in interpreting the data 
of this experiment, as it may 
not match the reality of the 
cultivated areas.

Carvalho et al. (2002) stud-
ied the allelopathic potential 
of the jack bean (Canavalia 
ensiformes) and of the black 
mucuna (Stilozobium aterri-
mum) in controlling nutsedge 
(Cyperus rotundus) in a 
greenhouse. They concluded 
that the aqueous extract of the 
black mucuna reduced the 
amount of green mass and 
dry matter of the aerial part, 
of the root, and the emer-
gence velocity index, besides 
establishing the number of 
nutsedge tubercles, character-
izing a possible allelopathic 
effect. But the aqueous ex-
tract of jack beans stimulated 
growth of the nutsedge aerial 
part and increased the emer-
gence velocity index, making 
also evident a possible allelo-
pathic effect that is beneficial 
for the nutsedge. This further 
shows that the allelopathic ef-
fect may vary according to 
the studied species.

In studies carried out on 
the allelopathic potential and 
the control of weed plants by 
the use of perennial herbal 
leguminous species, the ex-
tract of the pinto peanut (Ara-
chis pintoi), tropical kudzu 
(Pueraria phaseoloides), the 
purple bush bean (Macropit-
ilium atropurpureum) and of 
the spontaneous vegetation 
(with predominance of Pani-
cum maximum) over the seeds 
of lettuce, carrot and cucum-
ber test plants, the purple 
bush bean extract stood out 
from the others by signifi-

cantly reducing the 
germination of the 
seeds of all of the 
test plants (Embra-
pa, 2000).

Conclusion

L e g u m i n o u s 
plants had a higher 
inf luence on weed 
community, and the 
control showed the 
highest infestation 
values, offering an 
alternative for the 
integrated handling 
of the species in a 
no-till farming sys-
tem. Moreover, in 
the f ield they 

showed adequate mulching of 
the soil. However, in the labo-
ratory, the extract of the 
plants did not have effect over 
the corn, but only over Sida 
rhombifolia (a weed), guaran-
teeing the advantages in using 
this plant for soil cover.
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