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ABSTRACT

The objective of this work was to evaluate the dynamics of decomposition process of chopped secondary forest
system, previously enriched with leguniega velutinaWilld. and Sryphnodendsn pulcherimum (Willd.) Hochr.
and the contribution of this process to the nutrient input to the cultivation of corn and bean under no-tillage. The
experimental design was a randomized block, split plot with four replications. The plots were two spesdigm@
and S. pulcherrimumand the subplots were seven times of evaluation (0, 7, 28, 63, 189, 252, 294 days after
experiment installation). There was no difference (205) between the secondary forest systems enriched and no
interaction with times for biomass waste, decomposition constant and half-life time. The waspailcherrimum
trees had higher (p < 0.05) C/N ratio than thaelutina However this one was higher (p < 0.05) in lignin content.
Nevertheless, the dynamics of residue decomposition was sifititacorn yield was higher (p < 0.05) in cultivation
underl. velutinawaste. Meanwhile, the beans planted after corn, shows similar (p > 0.05) yield in both areas,
regardless of the waste origin.

Key-words: Inga velutina,Sryphnodendsn pulcherimum, legume trees, corn, beaMsnazon.

RESUMO

Decomposicao da biomassa de capoeira triturada e produtividade
de culturas anuais em plantio direto

Objetivou-se, com este trabalho, avaliar a dinamica do processo de decomposi¢cédo de residuos de capoeiras
trituradas, anteriormente melhoradas com as leguminosas inga péhgaavelutinaWilld.) e baginha
(Sryphnodendsn pulcherimum (Willd.) Hochr.) e sua influéncia na produtividade do milho e do feijoeiro, culti-
vados sequencialmente em plantio direto. O delineamento experimental foi em blocos casualizados, em parcelas
subdivididas, no tempo, com quatro repeticdes, sendo as parcelas duas leguminosas (ingéa peluda e baginha) e as
subparcelas sete datas de avaliacédo (0, 7, 28, 63, 189, 252, 294 dias apds a implantacao do experimento). Nao foi
verificada diferenca (@ 0,05) entre as capoeiras melhoradas nem efeito da interagdo destas com as épocas de
avaliacao sobre os residuos da biomassa, constante de decomposi¢do e tempo de meia-vida. Os residuos da capoei-
ra melhorada com baginha apresentaram maior (p < 0,05) relacdo C/N do que os de inga peluda, sendo estes Ultimos
superiores (p < 0,05) quanto ao teor de lignina. Porém, a dindmica da decomposicdo dos residuos foi similar para as
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duas leguminosa#. produtividade do milho foi maior (p < 0,05) quando seu cultivo foi realizado sobre os residuos
de capoeira triturada com inga peluda. Entretanto, o feijoeiro cultivado em sucesséo ao milho apresentou a mesma
(p > 0,05) produtividade em ambas as areas, independentemente da natureza dos residuos.

Palavras-chave:Inga velutina,Sryphnodendon pulcherimum, leguminosas arbéreas, milho, feij@ma-
zbnia.

INTRODUCTION In theAmazon, there are various species of legumes
and, among them, the Baginh&rlyphnodendon

The traditional system of agriculture in thenazon . : .
is carried out from the clearing and burning of vegetatioﬁumhemmum 's commonly found in secondary forest
areas and pastures (Andragteal, 2012).According to

Over the years, fire was used as the quickest and m e{yol et al. (2006), thelnga genus also has a high
economical way to clean the areas and *fertilize” the Sor'epresentation in natural regeneration areas of secondary
(Kato et al, 2003). .

_ vegetation.

Studies on the slash-and-burn system showed that itS gecause of the presence of tree species, the biomass
main problems are nutrient losses during combustion gf ground secondary forest has a higher C/N ratio and
biomass and reducing of fallow period (Katcal 2006;  higher lignin content than that of herbaceous and shrub
Sampaioet al, 2008). During the vegetation burnmg,species (Espindolet al, 2006; Katcet al, 2006), which

losses occur both of C, in the form of C@nd other cap influence the decomposition rate and nutrient
elements, such as N and S, by volatilization; aid Ba  ineralization of these residues.

and Mg, by the movement of ash during and after burning The objective of this study was to evaluate the
(Dick et al, 2008;Trinity et al, 2011). As a result, the gynamics of the process of decomposition of ground
soils become depleted, by cation leaching, weeds gra¥condary forest waste, previously improved with legu-
and soil biota is reduced, making it impossible to USResinga velutinaand Sryphnodendsn pulcherimum,

the area for agricultural purposes for several yeargn( its influence on corn and bean productj\gtpwn in
provoking its abandonment (Deni@t al, 2005). gyccession in no tillage.

Abandoned areas require long fallow periods for
regeneration of vegetation that, through the accumulatid ATERIAL AND METHODS

of nutrients in their biomass, contribute to the cycling The work was conducted in the experimental campus
of nutrients and the partial recovery of soil fertilityf Embrapacre, located in BR 364, km 14, toward Rio
(Sampaioet al, 2008). Branco,AC/Porto Velho, RO, in the geographic
Given the advantages of no tillage farming and theoordinates of 10°01'44"S and 67°41'09.60" The
need for a more sustainable agricultural productioacosystem of the region is tropical rainforest. The climate
system for thédmazon region, the Embrapganazonia is equatorial, with an average annual temperature of
Oriental developed the no tillage farming in improve@5 °C, humidity of 80% and annual rainfall of 2,000n
and ground secondary forest, which is a new technolo@cre, 2010). In Figure 1, we observe the precipitation
to reduce the use of fire and the inclusion of the areasarid temperature data from December2@d August
secondary forest in agriculture (Katb al, 2003). The 2012, collected in the weather station of Embrapie,
system replaces fire to prepare the soil for secondalRio BrancoAC. The area of the stugwith eight years
vegetation grinding, which will be used as coverage fald, was composed of two types of homogeneous second
cultivation in no tillage. The handling of secondary foredorests, one witinga velutinaand one with baginha,
through the introduction of fast-growing tree speciesnitially sown at high densityn spaced rows of 1.0 m by
such as legumes, contributes to restore soil fertility artil5 m between plants.
also reduces fallow time (Sampaéi al.,, 2008). In October 201, collecting of soil samples was
Vielhauer & Sa (1999) observed that a secondary foresdrried out at 0-20 cm deep, to characterize the chemical
enriched with legumes, with a density of 10,000 treeattributes in the soil laboratory of Embrafare. The
ha!, may reach in 21 months biomass productioroil of the experimental area isTgpical A, moderate
performance superior to that of a natural secondary foresedium/clayey texture, plain relief (Acre, 2010). The
of six years, being able to produce up to 49.4%dfa chemical characteristics of the soil before grinding the
dry matter secondary forests are presentedanble 1.
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The grinding was carried out with specific machineryhole, at each 0.50 m in the seeding.rBase fertilization
called Tritucap, in November 201 After five days of and top dressing were not done during the experiment.
grinding, the experiment was conducted. The experimental design was randomized blocks with two

The experimental design was randomized blocks tmeatments (secondary forest improved witlga
split plot, in time, with four replications, consideringvelutinaand baginha), being held two samples per plot,
two types of secondary forest with eight years of age &staling to eight repetitions.
plots, one composed of velutinaand another oS. After corn harvest, the herbicides glyphosate (150
pulcherimum As subplots, seven evaluation periodsmL/20 L' commercial product) and dimethyl 2,4-
0, 7, 28, 63, 189, 252 and 294 days after implantation dichlorophenoxyacetic (50 mL/20-L.commercial
the experiment. The plots were 10 m x 10.5 m, with sideroduct) were applied to desiccation of weeds.
borders of 2 m, bedside border of 1 m. Subsequentlythe bean was sown, from the cultivar Ca-

After grinding the second forest, the mass of frestioca Pitoco, spaced 0.50 m lines with manual sowing,
matter was measured in the useful area of each plot a@d3 seeds per hole without basal and top dressing
subsequentlydetermined the dry matter fertilization. The experimental design of the bean was

To evaluate the decomposition of ground waste, wandomized blocks with two treatments (secondary
used the method of decomposition bags - litter bags (Céorest improved witH. velutinaand baginha) and with
valho et al,, 2008). These bags were made from nylothree samples evaluated per plot, amounting to 12
material with dimensions of 20 x 20 cm, with a 1 mnrepetitions.
mesh aperture. Five days after grinding of improved During the bean cultivation, the insecticide carbaryl
secondary forest, 100 g of the ground biomass, collect€sD ml/20L* of the commercial product) was applied
directly from the field, were placed in each litter bagfor controlling of corn rootwormertomaspp.).
and the bags were randomly arranged in the surface of . . .
the soil in each experimental unit. Determination of residue decomposition

Corn (double hybricAG 2040) was manually sown In all dates, one litter bag was collected from each plot,
in no-tillage system, after grinding of secondary forest&nd the remaining mass, the constant of decomposijion (
The spacing was 0.9 m between rows, with 2-3 seeds g&d half-life time (f,) were evaluated at each time.
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Figure 1 Rainfall (mm) and temperature (°C) from Decembel20August 2012, in Rio Brancécre. SourceWeather &tion of
Embrapaicre (2013).

Table 1 Chemical analysis of soil of enriched secondary forests, at 0-20 cm depth before the experiment

Secondary pH MO P K Ca Mg H+Al Al SB CTCpH, V
Forests H,O gkg* mgdm? cmol_dnr® %
Ingé peluda 5.05 23 1.25 0.07 1.6 0.49 23 0.2 2.16 4.43 48.8
Baginha 5.22 6.9 1.47 0.10 1.8 0.37 2.2 0.2 2.26 441 51.2
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The biomass of ground waste on the soil was obtain@doduction of 28.4 t h&a Vielhauer & Sa (1999) in a
from the measurement of the litter bag contents amdudy on spontaneous vegetation, with and without
verification of the corresponding dry matter for all daimprovement with legumes, observed values of 20,t ha
tes. in a natural secondary forest of six years old, and 49.4 t

The residue decomposition rate was evaluateda?, for an area of 21 months with legumes. Both authors
according to the exponential mathematical modehave reported lower results (p < 0.05) to those obtained
described by Carvalhet al (2008): X = X.exg*?; in this study probably due to the shorter fallpand by
where X is the amount of dry mattesr remaining the lower natural regeneration rate and because these
nutrient, after a period of time t, in days;iXthe amount studies were developed in soils with lower fertility
of dry matter or initial nutrient; k is the decomposition In secondary forest of ten years of falld¢atoet al
constant of the waste (dimensionless). (2006) also observed result (90 t*héower (p < 0.05)

The half-life time (), which expresses the timethan that obtained in this work. These studies show that
required for half of the waste to decompose, wathe high capacity of accumulation of biomass and
calculated from the expressiop) £ In2k, according to nutrients from improved secondary forests qualify them
Espindolaet al (2006). as alternative preparation without the use of fire, after

. . ) ) their grinding. It is worth noting that in different forest
Chemical composition and amount of nitrogen in types ofAcre, Salimoret al. (2011) observed values of
the waste living biomass above soil of 219 t-hat 329 t ha.

At each collection date, the material was taken out Over time, the remaining biomass in areas With
from the bags, removing possible contaminants byelutinaand baginha were similar (p 0.05), with a
surface wash; dried in an oven with forced air ventilatiodecreasing linear behavior (Figure 2). The initial average
at 65 °C; the mass of each sample was measured apglue observed was 152.7 thand by the end of the
subsequentlyground in a mill typewiley, and the study period, remained above (p < 0.05) the minimum
contents of N, C, the C/N ratio and lignin contentecommended (6 t Hafor ground coverage in no tillage
determined (Rodrigues, 2010). system (Nunest al, 2006).

The biomass enriched with legume tree species
considerably exceeds the biomass produced by

In the corn harvest, the following variables weréyerhaceous and shrub cover plants in no-till fields in
evaluated: final stand, plant height, ear index, eqazil. Torreset al (2005), working with shrub cover
diametey ear length and productivity plants, obtained dry matter production between 1.6t ha

In the bean harvest, the following variables wergnd 10.3t ha
evaluated: final stand, number of pods per plant, number The decomposition constak) @nd half-life time (t,)
of grains per pod, weight of 100 grains and productivitxpigure 3), just as the remaining dry matteere simi-
lar (p > 0.05) in secondary forests and their interactions
) - _ with the evaluation times. In both areas, the

For all variables, we verified thg presence of Ou“'erﬁecomposition process of plant waste showed a similar
by the Grubbs test, the normality of errors, by thgatem, with accelerated initial phase, followed by a
Shapiro-Wlk test and the homogeneity of variances, by swer one. During the first 28 days, there was a weight
the Cochran test. The variables that requiregleq of 2319 inga) and 21.5% (baginha). Howgirer
transformation to meet the assumptions of the analyﬁ'ﬁe last 40 days, the weight loss was only 5.0% (inga)
of variance were the decomposition constEifk) and  4nd 5.5% (baginha). The initial value (0.018) of the
the C/N ratu(\/;). Later there was the analysis of yocomposition constant (k) indicates  high
variance (F test), using the Software Sisvar® (Fe”eiraecomposition rate (> 0.010), while at the end of the
2008) and the adjustment of regression equations fo(periment, at 294 days, the waste showed higher
the variables along the evaluation periods. Some resylisiance to the action of decomposing agents with
of this work were compared with those obtained in Oth?fecomposition rate a little above (0.0025) the rate

works by the t test. considered low (< 0.0020) (Carvalleo al, 2008).
Besides the rainfall (Figure 1), the chemical
RESULTSAND DISCUSSION composition of the waste is a fundamental element to
The amount of dry matter after grinding was greaterxplain the exponential model of the decomposition
(p < 0.05) in the area with Baginha (181.5 t)hhan in  observed. In the first evaluation of the experiment, the
Inga velutina(123.8 t ha). Katoet al (2003) found in high decomposition rate of waste resulted in half-life
a natural secondary forest of four years, a dry biomags,) of 40 days and, in the last, of 277 days. These results

Evaluationsin corn and bean crops

Satistical analysis
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are due to the fact that, after the fast initial decompositighe I. velutina (77/1) (Figure 4). These results are
of the easily decomposable portion (solubleonsidered high, close to the C/N ratio of waste with
carbohydrates, amino acids, proteins), compoundsow decomposition rate, such as corn stové2(1)
reluctant to microbial attack remain, such as lignin an@alonegoet al, 2012).According toTeixeiraet al
cellulose (Gamma-Rodriguest al, (2007). (2009), materials with higher C/N ratio (above 30)
The main factor inherent to plant waste for soitemain longer in the soil; howeveat the beginning of
coverage, which affects the decomposition rate ardkcomposition, there tend to occur greater
release of nutrients, is the C/N ratio (Carvalho & Guiimmobilization of nutrients.
marédes Junip2009). In this work, there was afdifence The C/N ratio of the waste in the area witiga
(p < 0.05) among secondary forests, evaluation times anelutina was relatively constant, staying around 77/1,
the interaction between these for this variable. The bagintlaring the decomposition period evaluated. In the area
waste showed a C/N (129/1) ratio greater (p < 0tl8&) with baginha, the adjusted model showed decreasing li-
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Figure 2 Waste biomass maintained in the areas and amount of N in the waste of legume trees, after grinding the secondary forests,
in Rio BrancoAcre, 201/2012.
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Acre, 201/2012.
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near behaviorlt is noted that only at 294 days the Cforests or in the interaction of these with the evaluation
N ratio of baginha waste equaled theelutinawaste periods (Figure 2). Initiallythe waste containedl47
(p > 0.05) (Figure 3). kg ha' of N, which were reduced to 882 kg ha
The difference in C/N ratio of the waste of inga andepresenting mineralization of 265 kg*haf nitrogen
baginha was not enough to alter the decomposition rg@3%) in the period of 294 days after grinding (Figure
of the species, as shown in Figure 2. This result confirn2s.
that the C/N ratio, isolatedlys not a reliable indication In general, nitrogen fertilizer around 100 kg'ha
of the dynamics of the decomposition process (Carvécollier et al, 2006) is recommended for corn crop in
Ihoet al, 2008). The ideal is the inclusion of informationno-tillage. During the 148 days of corn cultivation, in
related to compounds of complex carbon chains, suthe area studies, 133 kg’hll were mineralized, value
as lignin, whose concentration in the wastelria higher than the fertilizer recommended for the crop.
velutinain this study was higher (p < 0.05) than thédowever one should consider the possibility of N losses
baginha in all the evaluation periods (Figure 5) (Marcésy volatilization.
lo et al, 2012). There was no difference ¢0.05) in the final stand
The divergent results between C/N ratio and lignin iof the corn crop, that is, the residual masses. of
the biomass of baginha ardga velutinaexplain the velutina or baginha probably did not affect the
fact that these residues did not differX®.05) on the germination of seeds and in the maintenance of the
decomposition dynamics (remaining mass, k gpil t number of plants until the physiological maturity of
because, although the residuelga velutinapresent seeds. Howevethe yield of corn grown under the inga
lower C/N (77/1) ratio, its lignin content (16.9%) waswaste was higher (p < 0.05) than that obtained on baginha
higher comparing its decomposition to the residues dfTable 2).This result is probably due to the fact that inga
baginha (C/N = 129/1 and lignin concentration = 16.0%J)esidues were responsible for the greatest contribution
Marceloet al (2012) observed that crotalaria wastepf nutrients to the soil and had lower (p < 0.05) C/N
despite having low C/N ratio, showed low decompositioratio than the baginha waste, providing superior results
rates because of higher lignin conteAiscording to the of index, diameter and length of ears, which, according
work by Carvalhceet al (2009), the lignin contents to theto Ohlandet al (2005), are factors that determine the
waste of inga and baginha can be considered higf%s), corn yield potential.
thus favoring the permanence of the ground coverage, Another factor is that the higher amount of biomass
by reducing the decomposition rate. Through thief baginha may have implicated more intense
observation, it may be suggested that the lignin conteimimobilization and lower nutrient suppkiccording to
is more determining that the C/N ratio in theMatiaset al (2009) in the beginning of decomposition,
decomposition process of biomass. there is a tendency of greater immobilization of nutrients
As for the amount of nitrogen remaining in the wasten the microbial biomass, in order to meet the nutritional
there was no difference §0.05) between the secondaryneeds of the microorganisms, thus resulting in a lower
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Figure 4 C/N Ratio of leguminous tree waste, after grinding the secondary forests, in Rio Biaec@01/2012.
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availability of some elements for the crops. In additionyield of 1900 kg hd, less than that obtained in this work,
one should also consider the influence, in this aspect, lwdth in the area withnga velutina(3527.3 kg hd and
climate conditions and the chemical and physicatith baginha (2150.9 kiga®). Also, it is important to point
characteristics of the biomass. out that, even without the mineral fertilizecorn

In terms of production of subsequent culture, aproductivity in secondary forest enriched witihga
important factor is the final amount of mineralizedvelutina was higher (p < 0.05) than the average
nutrients from the ground secondary forest. Howeveproductivity of Acre, 2400 kg h& (Agrianual, 2012)
the C/N ratio, the lignin content, k, ang tan determi- being, howevelower (p < 0.05) than the national average
ne the magnitude of nutrient release. of 4418.6 kg ha (Agrianual, 2012). Borgest al.

In order to reduce possible damage to production {2011), studying enriched and natural secondary forest,
the slow release of nutrients from the organic material amnortheast Para, found that the performance of the corn
their immobilization by the edaphic flora, Kabal (2003) grown in areas with ingdr(ga eduli$ and tachi-branco
recommend the use of small doses of fertilizers. In a stu@fgcleolobium paniculatumwas higher than that of corn
conducted in northeast Para state, these authors obtaimeshatural secondary forest. These results show the
with fertilization, an average corn yield of 2600 kgtha response of corn crop to the type of secondary forest
Costa (2008), studying corn yield in ground secondary forastanagement; and the mulch distributed on the ground is
with mineral fertilizer in Roraimastate noted an average of fundamental importance in nutrient cycling.

30 4
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Figure 5 Lignin concentration in legume tree resideus after grinding the secondary forests, in RioABren@i1/2012.

Table 2 Final Sand (FS), plant height (PH), index (El), diameter (ED) and ear length (EL) and productivity assessed in corn crop, and
final stand (FS), number of pods per plant (NPP), number of grains per pod (NGP), mass of 100 grains (M100) of the bean crop in

succession to corn under no tillage on biomass of legume trees in ground secondary forest area of RiciBr&tib/2012

Secondary FS PH El ED EL Productivity
Forests (plant ha't) (m) (ear plant?) (cm) (cm) (kg ha?)
Inga 52221.70a 2.01a 1.03a 4.14a 13.34a 3527.27a
Baginha 53610.57a 1.63b 0.76b 3.68b 10.54b 2150.88b
CV (%) 27.35 7.75 17.12 5.07 8.41 29.54
Secondary FS NPP NGP M100 Productivity
Forests (plant ha?) (pod plant?) (grains pod?) (9) (kg ha?)
Inga 94333.33a 6.63a 4.51a 26.08a 620.81a
Baginha 105666.70a 6.29a 3.92b 26.66a 609.01a
CV (%) 16.92 39.92 13.18 5.17 44.48

Means followed by the same letter do nofatiby F test at 5% probability
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Although Inga velutinawaste contributed to the CarvalhcAM, Souza LLRAIves PCAC & Guimarées Janior R (2009)
increase in corn productivity indicators, this result was 0MPosi¢do quimica de plantas de cobertura e decomposicdo de
. residuos vegetais. Planaltina, Embrapa Cerrados. 15p. (Boletim de
not repeated in the bean crop when the Inga waste showegksquisa e Desenvolvimento, 258).

a similar effect (p> 0.05) to baginha in all variables, Collier LS, Castro DVDias Neto JJ, Brito DR & Ribeiro®A (2006)
except for the number of seeds per podh(€ 2). Manejo da adubag&o nitrogenada para o milho sob palhada de
However the average bean productivity (614.9 kg‘)ha leguminosas em plantio direto em Gurupi, TO. Ciéncia Rural, 36:1100-

was higher (p < 0.05) than the average productivity of 1105.
Acre (541.0 kg hé). Costa MCG (2008) Calagem e adubagé&o no primeiro ano de cultivo em

. . sistema de corte e trituragdo em Roraima.\Bsia, Embrapa Roraima.
Probably the divegent results derived from the 20p. (Boletim de pesquisa e desenvolvimento, 01).

eﬁeCtS_Of waste fro_m the Secondary forest in corn arBi:nich M,Vlek PLG S&TDA, Vielhauer K & Liicke/N (2005)A concept
bean, is due to differences between the amount oOffor the development of fire-free fallow management in the Eastern
nutrients added to the soil in both areas, from residueAmazon, BrazilAgriculture, Ecosystems and Environmeri0#43-

decomposition, besides the distinct nutritional %8
requirements of crops. Dick DR, Martinazzo R, Dalmalin RSD, Jacqu@#A, Mielniczuk J &

. . RosaAS (2008) Impacto da queima nos atributos quimicos e na com-
It must be considered that corn sowing was performedposigéo quimica da matéria organica do solo e na vegetagdo. Pesqui-

five days after the grinding of secondary forest, and thesaAgropecuéria Brasileira, 43:633-640.
bean sowing, 155 days after the grinding of secondaggpindola JAA, Guerra JGMJmeida DL, Teixeira MG & Urquiaga S
forest, suffering various effects of microbial (2006) Decomposicéo e liberacdo de nutrientes acumulados em
: ot : : P leguminosas herbaceas perenes consorciadas com bananeira. Re-
immobilization processes and. nutrient mmera_tllzauon_. vista Brasileira de Ciéncia do Solo. 30:321-328,
These results show the importance of improvin ) . )

d " . d he k led f erreira DF (2008) SISAR: Um programa para anélises e ensino de
Secon ary orest., _aSSOC|ate to the nqwe_ ge o t_eestatistica. Revista Symposium, 6:36-41.
.Chemlcal composition 9f the W_aSte deposited in the S':'g’ama—RodrigueAC, Gama-Rodrigues EF & Brito EC (2007) Decom-
in order to match their maximum coverage with an posicéo e liberagao de nutrientes de residuos culturais de plantas

adequate supply of nutrients to plants grown in it. de cobertura erirgissoloVermelho-Amarelo na regiéo noroeste
fluminense (RJ). Revista Brasileira de Ciéncia do Solo, 31:1421-

1428.
CONCLUSIONS : ,
Kato OR, Kato MAS, Block KX & Jesus CC (2003) Cultivo do milho em
The dynamics of decomposition of secondary forest sistema de corte e trituracdo da capoeira na Regido Nordeste do Para

. . . . — efeito da época do preparo de area. Belém, EmBraaadnia
waste W|thlnga velutinaor bagmha are similar Oriental. 18p. (Boletim de Pesquisa e Desenvolvimento, 19).

The productivity of corn grown in a secondary foresgai, oR, kato MAS, Sa TODA & Figueiredo R (2006) Plantio direto na
area with groundnga velutinais greater than the corn capoeira. Ciénciasmbiente, 29:99-11.

grown in secondary forest with baginha. MarceloAV, Cora JE & Fernandes C (2012) Sequéncias de culturas em

P e . sistema de semeadura direta. Il - Decomposicéo e liberac¢éo de nutri-
The bean has similar productivity when grown in entes na entressafra. Revista Brasileira de Ciéncia do Solo, 36:1568-

succession to corn in ground secondary forest areas ofsgp.

Inga velutinaor baginha. Matias MCBS, SalvianBAC, Leite LFC &AraljoASF (2009) Biomassa
microbiana e estoques de C e N do solo em diferentes sistemas de
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