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ABSTRACT

Green manure promotes efficient suppression of weeds, but green manure species can exhibit distinct behaviors,
depending on the environmental conditions. This study aimed to evaluate the potential of soil mulching and weed
suppression by spring/summer green manure species grown in the spring/summer season, at different growth stages
and after management (cut), for 90 days during the cassava cropltyekstudy was carried out in the 2010/201
season, in a system managed under agroecological principles. The treatments consisted of different green manure
species and arrangemen@rotalaria juncea Cajanus cajan Canavalia brasiliensisCanavalia ensiformis
Pennisetum americanynCrotalaria junceaand Pennisetum americanumtercropped;Mucuna aterima,

Soghum bicolor a mixture of all the green manures in study and a control plot under.falhewexperiment was

arranged in a randomized block design with four replications. The evaluations of the soil cover either by the green
manures or weeds were performed at 45, 90 and 105 days after the emergence of the green manures. The cassava
crop was planted under reduced tillage systemi atay/s after the cut of the green manufé® percentage of soil

covered by weeds and the dry matter produced were evaluated at 30, 60 and 90 days after planting. The results
showed that the green manures had a suppressive effect on weeds during their life cycle, as well as during the first
months after its management (cut), composing the mulch.

Key words: green manure, soil covanulching, agroecological principles.

RESUMO

Supressao de plantas daninhas pela adubacao verde em sistema sob bases agroecolégicas

A adubacdo verde € capaz de promover expressiva supressédo de plantas daninhas, todavia, as espécies de adubos
verdes podem apresentar comportamentos distintos, dependendo das condi¢des edafoclimaticas. Este trabalho teve
como objetivo avaliar o potencial de cobertura do solo e de supressédo de plantas daninhas, por adubos verdes
cultivados na primavera/verdo, em diferentes estadios de desenvolvimento e apds o seu manejo (corte), durante 90
dias do ciclo da mandioca. O estudo foi desenvolvido no ano agricola 201,0420Lim sistema manejado sob
principios agroecoldgicos.Os tratamentos foram constituidos por espécies de adubos verdes e por arranjos:
Crotalaria juncea(crotaléria);Cajanus cajan(feijdo-guandu)Canavalia ensiformigfeijdo-de-porco)Canavalia
brasiliensis (feijao-bravo-do-ceara)Pennisetum americanuifmilheto); consoércio entr€rotalaria junceae
Pennisetum americanyrMlucuna aterima (mucuna-preta)Soghum bicolor(soigo-forrageiro), mistura de to-
dos os adubos verdes anteriormente citados e uma parcela testemunha em pousio. Utilizou-se o delineamento de
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blocos ao acaso, com quatro repetic@esavaliacdes de cobertura do solo pelos adubos verdes e pelas plantas
daninhas foram realizadas aos 45, 90 e 105 dias apds @éaciardos adubos verdédas 11 dias apds o corte dos

adubos verdes, foi implantada a cultura da mandioca, por meio de cultivo mims80, 60 e 90 dias apds o

plantio dessa cultura foram realizadas avaliagdes referentes a taxa de cobertura do solo pelas plantas daninhas €
matéria seca dessas plantas. Os resultados obtidos evidenciaram que as espécies de adubos verdes exerceram efei
supressor nas plantas daninhas durante o ciclo de vida, bem como nos primeiros meses ap0s seu manejo (corte),
compondo a cobertura morta.

Palavras-chave adubos verdes, cobertura do solo, cobertura morta, principios agroecoldgicos.

INTRODUCTION reduction of germination, seedling death and reduction

Weed management in agroecosystems is erformg]:jthe vigor of the weed (Erasned al, 2004).
9 9 y 'S P Santoset al (2007) pointed out the importance of

in agroecological bases, without the use of herbicides . . .
o knowing the behavior of the green manure species to be
to keep them at levels that do not pose competition wit . L . .
used in pre-cultivation to obtain a good production,

crops of economic interest for environmental resources . . . .
. . . regardless of the species cultivated in succession, as well

such as watenutrients and sunlight (Padovar&neida, . ) I

2006) as to improve the soil conditions of the crop area.

) Therefore, the aim of this study was to evaluate the

Cassava, an important source of starch for the world . . .
. L ) potential for soil cover and weed suppression of green
population, has a slow initial development, enabling the . . .
. manures grown in the spring/summer season, at different
emergence and development of weeds in the crop are

figes of devel tand after cutt i
According toAlbuquerqueet al, (2008), among biotic Stages of development and after cutting for 90 days during

. . the cassava cyclévanihot esculen
factors, these undesirable plants are a major component yelve e

of the agroecosystgm of the crop and interfere with ”}\?IATERIAL AND METHODS
development and yield of cassava.

Because of the impact on the cassava crop caused byThe study was conducted in the agricultural year 2010/
weeds in agroecological systems, a proper weef11, in the municipality of ltaquirai t&e of Mato Gros-
management should use strategies such as the ratissaldo Sul, in the geographical coordinates of 23°028' S,
use of soil cover (Borgtet al, 2008), which can delay 54°011' W and 340 m of altitude, in a typic Haplortox
weed germination and suppress the development @@antoset al, 2013), sandy texture (852 gk®7 g kg
invasive species. Yand 111 g kg* sand, silt and clayespectively).

Green manure has been used in different In this ecoregion, the beginning of the rainy season
agricultural systems to assist in the elimination ois usually in Octoberstepping up from December to
weeds, through allelopathic effects, restricting growtRebruary and reducing significantly in March axtil.
space and competition for watdight, oxygen and From June tAugust, rainfall occurs predominantly at
nutrients and suppressing reinfestationan@ssiet very low levels, whileApril and September can be
al. 2011). considered as a transition between the rainy and dry

The germination, growth and development of weedseasons (Fietz & Fisch, 2008).
present in the soil seed bank can be inhibited or The soil of the experimental area, at the planting of
stimulated by allelopathic influence of mulch. Thisgreen manures, had the following values of chemical
allelopathic activity depends on the quality and quantitgttributes at a depth of 0-20 cm: pH,®) = 5.8;
of plant material deposited on the soil surface, the saN=0.1 cmo] dm?, Ca = 1.4 cmeidm?®; Mg = 1.0 cmaldm?;
type, microbial population, climatic conditions and thé& = 0.24 cmol dm?®; P (Mehlich-1) = 9.6 mg drhand
composition of the community of weed specied.O. =10.85 g kd.

(Monqueroet al, 2009). The experiment was arranged in a 10 x 3 factorial

The most common allelopathic effects provided byandomized blocks design, with four replications, ten
the mulch vary from those less severe such as lea¢atments and three evaluation periods. Each experimen-
chlorosis, reduced tillering, shrinking or deforming otal unit was 10 m wide and 20 m long, with the planting
roots, to those most desirable for farmers such asws spaced at 0.45 m and sowing density as
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548 Katia Maria Garicoix Recaldet al.

recommended by Calegari et al. (1993) for each specidéycuna aterrimaandCanavalia brasiliensisvere the
without fertilization. Green manure sowing was carrietreatments with the best performance in soil cover
out on 24/10/2010. (Table 1).

The treatments consisted @rotalaria juncea(sun The performance oPennisetum americanuit 45
hemp); Cajanus cajan(pigeon pea);Canavalia days corroborates data found by Cadt@l (2010) and
ensiformis (jack bean);Canavalia brasiliensis may be related to its photosynthetic mechani®m.
(Brazilian jack bean)Pennisetum americanuifpearl americanumis a C4 tropical grass and responds
millet); intercrop ofCrotalaria junceaandPennisetum photosyntheticaly better to high light intensity than the
americanum(50% of the density recommended for eac3 plants, such as legumes.
species in monocropNucuna aterrima(velvet bean); Studies conducted in different regions of the country
Soghum bicolor(forage sayghum); mixture of all green found effective soil cover biPennisetum americanum
manures used in the studZdnavalia ensiformis, both in monoculture (drres et al, 2008) and
Canavalia brasiliensis, Mucuna aterrima, Cajanusintercropped (Oliveiraet al, 2002).
cajan, Cptalaria juncea, Pennisetum americanum and Padovanet al (2012) reported thaPennisetum
Soghum bicoloy and a control plot under fallow (weedamericanumhad the highest accumulation of shoot dry
vegetation, predominantigidens pilosa, Brachiaria matter at 75 DAE (9.24 t i howevey the grass had
decumbens, @ton glandulosus, Cenchs echinatus already accumulated good amount of mass from the 45
and Sida codifolia). DAE, reaching 4.2 t haand showing that it is a species

The evaluations of soil cover by green manure aref rapid initial development.
occurrence of weeds were performed at 45, 90 and 105 Pennisetum americanusecomposes rapidly under
days after emgence (DAE) of green manurat 105 favorable environmental conditions compared with other
DAE, by the cutting time of the green manure, moggrasses such as some Brachiaria species (Paehato
species studied were at the end of flowering stage ad@1l), which contributes to low weed suppression.
the beginning of grain formation. Somghum is another cover crop used in the study

A 0,50 n? wooden frame, with a cotton thread gridwhich, despite being a C4 plant, had lower development
evenly spaced at intervals of 5 cm was used to obseri@nPennisetum americanuat 45 DAE, with results
the presence of plant coyexccording toAlvarengaet similar to those ofCanavalia ensiforns. Some
al. (1995). In each treatment, the replications consistédithors observed that the initial growth of sorghum
of four launches at random within the harvest are@ccurs slowlyat 30 and 43 days after sowing (Caéto
totaling 1 ni of area sampled. First, this procedure wagl., 2010), which corroborates the behavior of this
performed to evaluate the soil cover by the green manug&ass found in this study
and then to measure the occurrence of weeds in eachThe interaction of legumes with grasses such as in
evaluation period. the treatments ofPennisetum americanun¥

The evaluations were carried out to assess the sifotolaria junceaand the mixture of green manures
covering rate by the weeds and dry matter yield, aft@lso performed well for soil cover at 45 days. Nasci-
the green manure cut and at 30, 60 and 90 days after R@nto & Mattos (2007), studying the biomass
cassava planting (DAP). The plants of each treatmeptoduction and weed suppression by cover crops,
were cut close to the ground, packed in paper bags a#fncluded that the intercrop of grasses with legumes
dried in a forced ventilation oven at 65 ° C to constarfich as>ennisetum americanuwith dwarf pigeon pea
weight to determine the dry matter showed the greatest accumulation of shoot dry matter

Data were subjected to analysis of variance and tM&lich recommends the intercrop when the objective is

significant results by the F test (P < 0.05) were analyzé@ incorporate large amounts of biomass to the soil.
by the Scott-Knott test (P < 0.05). At 95 DAE, the mixture of green manures and

Mucuna aterima stood out for soil cover @ble 1).This
RESULTSAND DISCUSSION perform_ance_ can be _re_lated to th(aT intera_ction of legu-
mes with nitrogen-fixing bacteria, which enables

At 45 days after emergence (DAE), the treatmentubstantial amounts of N and significantly contributes

with Pennisetum americanum, @elaria juncea+ to its successful development.

Pennisetum americanuand the mixture of the green  OKkito et al (2004) observed that the contribution of

manures provided the highest soil cover percentagdsplogical nitrogen fixation (BNF) oMucuna aterrima

at 90 DAE, the mixture of green manures kept theas 69%, which was close to the value later found by

highest percentages, withlucuna aterrimaalso Silvaet al (2011), of 67%, working with green velvet

standing outAt 105 DAE, the mixture of green manuresbean Mucuna prurieny, and demonstrating the
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potential of BNF and N accumulation of this genus. Fduy Crotalaria juncea around 87% at 35 days after the
this reason, authors such as Nascimento & Mattos (20@&ergence, 15% higher th@anavalia ensiformisnd
have recommended the useMiicuna aterrimawhen 40% higher thatMucuna aterrimaFaveroet al (2001)
there is high incidence of weeds in the crop area, nfmtund thatCanavalia brasiliensisfollowed byMucuna
only for its good nitrogen fixing abilityout mainly by aterrima and Canavalia ensiformiavere the legumes
its high potential for weed suppression. with higher biomass production, whi\éucuna aterrima

At 105 DAE, the treatments witklucuna aterrima showed the greatest potential for soil cover and weed
mixture of green manures ar@hnavalia brasiliensis suppression.
gave the best soil coveln studies withMucunaand The findings of this study and others abovementioned,
Canavalia brasiliensissome characteristics in the fieldfrom different regions of the countrgan explain the
were reported by different authors such as the lardeehavior of green manures used for soil coleecause
biomass production and hardiness during water stregsasses such @ennisetum americanushowed good
period, because their the root system acts aggressivedgil cover in a few days after emergence, but within 90
absorbing water and nutrients at greater depths in the siélys were overcome by legumes which remained in the
(Alvarengaet al., 1995). system with efficiency for up to 105 days.

Faveroet al (2001), studying several legumes in  Choosing the green manure can vary according to the
weed control, found tha¥lucuna aterrimahad greater needs of the farmeif a rapid ground cover is desirable,
potential for soil cover and weed suppression, besidBgnnisetum americanugtands out as the most suitable
that the indeterminate, creeping herbaceous, prostrai@ecies; howeveif the objective is the elimination of
growth habit of these plants gives greater capacity to theweeds, providing cover above 90% over 90 days, then
branches and leaves to spread better and closer to lthecuna aterrimaand the mixture of green manures are
ground. For this reason, there is a greater radius of contnebre suitable.
over weeds, since they have good ability to smothering The lowest percentages of soil cover and dry matter
and aggression, decreasing its spontaneous populatmoduced by the weedsdfles 2 and 3), at 45 DAE,
by competing in particular for sun light. occurred in the treatments witliPennisetum

In a study developed in different ecoregions in Matamericanum Pennisetum americanum Crotalaria
Grosso do Sul, Padovast al. (2011) found that the junceaand the mixture of green manures.

Canavalia ensiformisreached the maximum At 90 DAE, the lowest incidences of weeds were
accumulation of shoot dry matter at 90 DAE, whichrecorded under the mixture of green manures,
certainly favors a greater soil coyat the pod formation Pennisetum americanuand Mucuna aterrimaand, at
stage. 105 DAE, Canavalia brasiliensis, Mucuna aterrima

Duarte Junior & Coelho (2008) evaluated greeand the mixture of green manures promoted the best weed
manures for no-till system in Campos, State of Rio deuppression, remaining only a few scattered plants,
Janeiro. They reported greater soil cover rate providguoviding lower soil cover

Table 1:Soil cover by green manures affélient times after seedling ergence in ltaquirai, Mato Grosso do Sul agricultural year:
2010/201

Days after emergence of green manures

Green manures 45 90 105
Soil cover (%)

Crotalaria juncea 53.7 b B* 80.0 cA 81.2 cA
Cajanus cajan 38.7cC 71.2dB 80.2 cA
Canavalia brasiliensis 41.2cC 81.2¢cB 92.2 2A
Canavalia ensiformis 56.2bC 81.2 cA 75.7¢cB
Pennisetum americanum 62.5aB 76.2 dA 76.2 cA
P. americanum/Cjuncea 58.7aB 86.2 bA 86.2 bA
Mucuna aterrima 450cC 90.0aB 96.2 aA
Soghum bicolor 56.2bB 80.0 cA 85.2 bA
Mixture of green manures 60.0aB 93.7 aA 96.0 aA
Fallow (control) 00.0 dA 00.0 eA 00.0dA
CV (%) 57

* Means followed by the same small letter in the column and capital letter in the row are not significantly different at 5% by the Scott-Knott test.
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The low incidence of weeds und@ennisetum treatment of this evaluation, resulting in lower rate of
americanumat 45 DAE (Bbles 2 and 3) has a strongsoil cover by the weeds. Howeyethe good
relationship with the fact that this species has a faperformance ofPennisetum americanunwas
initial growth, explaining the good performance botimaintained, as well as a significant development of

in monoculture and intercropping wit@rotalaria

juncea

Mucuna aterima (Table 2).
The good performance dflucuna aterrimaat 90

Meschede et al. (2007) evaluated different covDAE in weed suppression éble 2) came from the
crops for weed suppression in the cerrado and found tledtective soil cover (90%) @ble 1).According to
Crotalaria junceaand Pennisetum americanum Fernandest al (1999), the ability of this legume to
provided good suppression, promoting greater soil covemother weeds and their allelopathic effects are critical
and maximizing light capture by the canopy

The mixture of green manures also stood out at 45 At 105 DAE, Mucuna aterrimaand Canavalia
DAE, since it is composed of species with differenbrasiliensispromoted a great reduction of weedal{lEs
characteristics and rapidly promoted the eliminatio® and 3). This performance may be associated with the
of most weed species. The mixture maintained itscology of these species, which have a twining and
performance at 90 DAE and was the most efficiermtlimbing habit, outcompeting and suppressing the

in suppressing most weeds.

Table 2: Soil cover by weeds at fifrent times after germination of green manures in ltaquirai, Mato Grosso Agr8ulltural year:

2010/201

Days after emergence of green manures

Green manures 45 90 105
Soil cover (%)
Crotalaria juncea 31.2 bA* 16.2bB 14.2cB
Cajanus cajan 43.7 aA 21.2bB 145cC
Canavalia brasiliensis 47.5 aA 17.5bB 6.0dC
Canavalia ensiformis 30.0 bA 18.7bC 20.0b B
Pennisetum americanum 21.2 cA 11.7cB 20.0 bA
P. americanum/Cjuncea 22.5cA 13.7b B 10.5cB
Mucuna aterrima 47.5 aA 8.7¢cB 28dC
Soghum bicolor 31.2bA 13.7bB 11.2cB
Mixture of green manures 22.5cA 42dB 28dB
Fallow (control) 50.0aC 90.0aB 96.2 aA
CV (%) 15

* Means followed by the same small letter in the column and capital letter in the row are not significantly different at 5% by the Scott-Knott test.

Table 3:Dry matter of weeds (g) at thfent times after germination of green manures in Itaquirai, Mato Grosso dgisultural

year: 2010/201

Days after emergence of green manures

Green manures 45 90 105
Dry matter (g)
Crotalaria juncea 1.48 bA* 0.74bB 0.69cB
Cajanus cajan 2.10 aA 0.99bB 0.70c B
Canavalia brasiliensis 2.318A 0.85b B 0.29dC
Canavalia ensiformis 1.47 bA 0.88b B 0.98bB
Pennisetum americanum 1.01cA 0.56cB 0.96 bA
P. americanum/Cjuncea 1.06 cA 0.63bB 0.50cB
Mucuna aterrima 2.32a8A 0.41cB 0.13dB
Soighum bicolor 1.52 bA 0.67bB 0.54cB
Mixture of green manures 1.05cA 0.20cB 0.13dB
Fallow (control) 231lacC 449 aB 4.91 aA
CV (%) 19

* Means followed by the same small letter in the column and capital letter in the row are not significantly different at 5% by the Scott-Knott test.

Rev CeresVigosa, v62, n.6, p. 546-552, nov-dez, 2015




Weed suppression by green manure in an agroecological system 551

majority of weeds. In this evaluation, the mixture of greelow soil cover the dry matter produced by these plants

manures also had high performance at 45 and 90 DA®&as also reduced éble 4).

promoting the highest rates of weed suppressiahléb Lorenzi (2012) reported that the total period of

2 and 3). interference (PTPI) of invasive plants with the cassava
Guilherme et al. (2007), studying a mixture simicrop comprises from emergence to four or five months

lar to this studyfound a high biomass productionafter planting and can reduce production by more than

capacity and increased soil organic matter in the shd@®%, especially in the first 60 days after the budding

term and also pointed out that the combination dftarted.

different green manures increases the potential to Thirty days after the planting of cassava, suppression

raise the rate of biological activity of the soil andof weeds was the greatest, reducing significantly in the

improve its fertility evaluations carried out every month (60 and 90 days),
There was significant progress in the process of weéé., the green manures have an important suppressive

suppression by some species of green manure betwedfect at the beginning of the cassava developnigatile

45 and 90 DAE (able 3), which, howevelbecame 4 and 5).

stabilized up to 105 DAE. This behavior was observed in Gabriel Filhoet al. (2000) discussed that the cassa-

the treatments witlCrotalaria juncea, Cajanus cajan, va crop, due to factors such as leaf architecture and crop

Canavalia ensiformisintercrop of Pennisetum spacing, is highly susceptible to erosion, especially in

americanumwith Crotalaria juncea mixture of green the first 30 days, a period that can be characterized as

manures an&oighum bicolor critical in relation to erosion. Therefore, the use of
On the other handCanavalia brasiliensiswhich systems that include green manure, associated with

presented low suppression at 45 DAE, showed significamtaintenance of crop residues on the soil surface is

improvement in weed suppression at 90 and 105 DAEssential to achieve sustainable agriculture.

However Pennisetum americanymvhich promoted

good suppression at 45 DAE, evolved up to 90 DAE, but

significantly reduced weed suppression at 105 I:)Allz'able 4:Soil cover percentage (CSPD) and dry matter (MSPD)

(Table 3). of weeds after the planting of cassava in Itaquirai, Mato Grosso
The findings of Severino & Christoffoleti (2001) do Sul Agricultural year: 2010/201
corroborate the results of this studey evalugted the Grenn manures CSPD (%) MSPD (t ha)
effects of the amounts of green manure biomass en —
. . . rotalaria juncea 35.0d* 1.57d
suppressing weeds and observed interactions between the

L ajanus cajan 40.4c 1.79¢c
amount of green manure used and the reduction in densdlg

. navalia brasiliensis 304 e 1.28 e

and dry matter production of weeds; as the amount f - ansiformis 50.0b 218 b
green manure biomass increased, there was, in geneglmnisetum americanum 40.0c 1.81c
reduction in weed infestation. P. americanum/Cjuncea 36.6d 1.63d

The results of the control (fallow) &bles 1, 2 and Mucuna aterrima 28.3¢e 1.18 e
3) showed that the exposed soil favors weed emergenseighum bicolor 29.1e 1.28 e
These results, according to Meschetlal (2007), show Mixture of green manures 28.3e 1.22e
that higher light incidence in the soil increasdallow (control) 68.7 a 3.16a
significantly the presence of weeds and reinforce theVv (%) 8.8 12
hypothesis that the physical effect is the main suppressaeans followed by the same letter in the column are not significantly
of weed species emergence. different at 5% by the Scott-Knott test.

Studying several legume species, Lopmdsal.

.(2004) found ef.fectlve weed control by a few Iegume‘?able 5:Soil cover percentage (CSPD) and dry matter (MSPD)
intercropped with cassava, howeyvérose of slower of yeeds at different times of evaluation, after the planting of
development and lower shoot mass production ha@ssava in ltaquirai, Mato Grosso do 8gficultural year: 2010/

lower suppression levels, which was also observed #1

this study Time (days) CSPD (%) MSPD (t ha?)
After the planting of cassava, all the green manurgy 14.7 o* 0.64c
treatments continued to have the suppressive effect gi 38.0b 1.68b
weeds, especially those with the mixtureMéicuna ¢og 63.3a 281a
aterrima, Canavalia brasiliensisand sorghum. The (%) 8.8 12

pgrcentage O_f soil C_OVGrEd by weeds and the dry matl*tf\?leans followed by the same letter in the column are not significantly
yield had a high ratio because, as the weeds providedifrent at 5% by the Scott-Knott test.
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CONCLUSIONS Lorenzi JO (2012) Mandioca. Campinas,TTAL29p. (Boletim técnico,
245).

Planting green manures before the cassava Crop Wasichede DK, FerreiB & Ribeiro JR (2007)valiagéo de diferentes
effective in suppressing weeds and provided greater soitoberturas na supresséo de plantas daninhas no ceRiadca

cover, indicating that the adoption of this practice Paninha,25:465-471.
integrated with the cassava crop is promising in thdonquero R, Amaral LR, Inécio EM, Brunhara JBinha DPSilva PV
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