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Abstract. The aim of this study was verify alterations in soil biologic attributes under different management
systems at Cerrado. Soil samples were taken at dry (july 2006) and wet (february 2007) season at Red
distrofic Oxisol (50 — 70 % clay) in Rio Verde, Brazil (17°39°07”°S - 51°06°49°°0) under: native Cerrado
(CE), 20 years old pasture (PA), 29 years old conventional tillage (CT), and 10 and 15 years old no-tillage
(NT - 10 and NT - 15). Were analysed: soil and microbial carbon and nitrogen levels (C, N, Cmic and Nmic),
Cmic:C and Nmic:N ratios, basal respiration (BR) and metabolic quotient (qCO,). Higher soil moisture at
wet season led 100 % higher Cmic and Nmic and lower qCO; level than dry season. Among the management
systems, the grass cultivation, animal wastes and area reform were possibly majors factors with which led to
higher Cmic e Nmic values in PA, indeed under degradation, than any other one. NT adoption was important
to increase Cmic and Nmic, and at least after 10 years pointed out higher values than CT.C and N microbial
were more sensitive than total C and N, while other biological parameters also did not show differences.

Keywords. Soil organic matter, no-tillage, pasture, conventional tillage.

Resumo. O objetivo desse estudo foi verificar alteragdes em atributos bioldgicos do solo sob diferentes
sistemas de manejo no Cerrado. Amostras de solo foram coletadas nas épocas secas (julho de 2006) e
chuvosa (fevereiro de 2007) em um Latossolo vermelho (50 — 70 % de argila) em Rio Verde, Goias
(17°39°07”’S - 51°06°49°°0) sob: Cerrado nativo (CE), pastagem com 20 anos (PA), sistema convencional
com 29 anos (CT) e dois sistemas plantio direto com 10 e 15 anos (NT - 10 and NT - 15). Foram analisados:
carbono e nitrogénio total e microbiano (C, N, Cmic e Nmic), razdes Cmic: C e Nmic:N, respiracdo basal e
coeficiente metabolico (qCO,). Maior umidade do solo na estagdo chuvosa conduziu a valores 100% maiores
de Cmic e Nmic e menor de qCO, que a estago seca. Entre os sistemas de manejo, o cultivo da graminea, os
dejetos animais e a reforma da area foram possivelmente os principais fatores que levaram a maiores valores
de Cmic e Nmic sob PA, mesmo sob degradacdo. A adocdo do NT foi importante fator no aumento de Cmic
e Nmic e em ao menosl0 anos mostraram maiores valores que CT. O C e N microbianos foram mais
sensiveis comparado aos valores de C e N totais, enquanto os outros pardmetros bioldgicos ndo mostraram
diferencas.

Palavras-chave. matéria organica do solo, sistema plantio direto, pastagem, sistema plantio convencional.

Introduction responsible for 30 % of the grains national
Cerrado biome occupies about 204 million production (50 % of soybean, 20 % of maize, 15 %
hectares of the Brazilian territory and nowadays is  of rice and 11 % of beans) and 40 % of the national
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livestock. Inadequate soil management has
influenced in the fertility reduction, increase of
erosion and consequently higher production costs
(Fundacao Pro-Cerrado, 2003).

Deforestation of the natural vegetation
through agriculture introduction generally changes
carbon (C), nitrogen (N) and nutrients cycles
because of faster and continuous decomposition of
soil organic matter (SOM), -carried out by
microbiological activity (Malavolta, 1987).

Acting in mineralization and immobilization
processes, the microorganisms may be considered as
a source or sink of nutrients (Singh et al., 1989).
Since it takes part in practically all processes of
transformation in soil, carbon and nitrogen soil
microbial biomass (Cmic and Nmic) may also be
used as an indicator of soil land use change and
management practices (Perez et al., 2004).

In Brazil, no-tillage system (NT) was
developed in response to avoid soil erosion and
continuous declines in land productivity under
conventional systems based on soil tillage operations
(CT). The main environmental reasons for the
development of NT systems was to (i) protect the
soil surface from sealing and crusting by rainfall, (ii)
achieve and maintain an open internal soil structure
and (iii) develop the means for safe disposal of any
surface runoff that would nevertheless still occur;
characteristics that may also improve SOM (Bayer et
al., 20006).

While in native pasture and well managed
areas accumulate SOM, rendering them as a sink for
atmospheric C. The high biomass production
(especially by roots) of the tropical grass Brachiaria
spp is probably responsible for maintaining or even
increase  SOM comparable to the Cerrado, as
reported by many studies (Roscoe et al., 2000).
However, most of the cultivated pastures at Cerrado
have been experiencing some degree of degradation,
low input and no maintenance, what means that they
have lost, to some extent, their capacity to produce
biomass and do not contribute to improve SOM,
even decreasing that level (Silva et al., 2004).

In spite of soil biological interesting under
natural and agricultural systems, searching about
impact of different management systems in its

Costa Junior et al. (2011)- Dourados, v.4, n.14, p.303-312, 2011

activity are recent in the Cerrado biome (Matsuoka
et al., 2003). Besides the seasonal influence in soil
biomass which its variations could bring wrong
interpretations when is used as indicative. Thus, is
need bigger range of knowledge concerning local
variations to properly estimative of soil changes
(Cattelan & Vidor, 1990).

The objective of this work was to evaluate
alterations of the microbial biomass C, N and
activity (rainy and dry season) in a Red Latossol
under different management system in the Brazilian
Cerrado.

Material and Methods
Location, description and selection of study areas
The study areas were located in the

municipality of Rio Verde (Goias State — Brazil).
The climate is classified as Koppen’s Aw - tropical
with rains mainly from October to April and a
pronounced dry season from May to September
(Figure 1). The mean annual precipitation is 1550
mm year' and the mean annual temperature is
23.3°C. Soil is classified as clayey Oxisol (Latossolo
Vermelho Distrofico with a clayey texture in the
Brazilian classification) (Embrapa 2006), covered by
predominantly native  vegetation with the
phytophysiognomy of woodland savanna with semi
deciduous tree layers (Eiten 1972).

This study was part of a larger study to
evaluate soil C stocks in a chronosequence under a
no-till system, based on areas under conventional
tillage, pasture and native vegetation cover (Siqueira
Neto et al. 2010). The study areas were selected
between april 2001 and october 2002 on the basis of
interviews with farmers describing the areas and the
soil management practices employed during this
period. The interviews revealed two main types of
annual management representing about 85 % of the
cultivated area in the region: System A = soybeans
or maize followed by gramineous crops (maize,
sorghum or millet) (54 % of area), and System B =
soybeans or maize with fallow (33 % of the area).
The other types of management together represented
13% of the area. 48 fields, managed using System A
were selected.
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Figure 1. Monthly means of temperature (maximum and minimum) (°C) and mean precipitation (mm) in

Brazilian Savannas (Rio Verde — Goias state, Brazil).

Preliminary soil samples were taken from
three georeferenced points in each field that would
be used to determine the pH, clay, silt and sand
content and other chemical characteristics. The
Radambrasil database (1981) was used to provide
information on geology, geomorphology, pedology,
vegetation and potential land use. The results of the
analyses were compared with the database and
checked using remote sensing techniques to select
potential areas with the most homogenous soil
attributes. Finally, areas were selected for setting up
chronosequences for more detailed studies on long-
term effects caused by these management systems.
The fields selected were fairly homogenous as
regards the type of soil management and
characteristics influencing C accumulation in soil. In
order to confirm the homogeneity, a soil profile was
taken of the one meter layer to determinate the color
(Munsell soil color charts, 1954), structure, presence
of roots, soil macro fauna, charcoal in the horizon
and soil texture, 13C/12106 C and 15N/14107 N
isotopic composition and mineral composition by X-
ray diffraction. Although the areas were scattered, it
could be assumed that the environment had a
uniform effect over all the experimental units so that
the soil attributes and climatic conditions were
homogeneous and appropriate for study.

A completely randomized experimental
design was used, with six study areas, each with six
pseudoreplicates in different topographical sites
(Hurlbert 1984). The study areas were: 1) Cerradao
(CE), a woodland savanna with semi-deciduous
trees, 15 to 25 meters high; 2) 20 year old grassy
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pasture (PA) (Brachiaria decumbens Stapf); 3)
conventional tillage (CT) which had been used for
soybeans for 29 years when the samples were
collected; 4) an 10 year old no-tillage system (NT-
10) previously cultivated conventionally for 12 years
(at the time of sampling it was cultivated with
soybeans followed by sorghum (Sorghum bicolor
[L.] Moench)); 5) a 15 year old no-tillage system
(NTM 12), previously cultivated conventionally for
10 years (at the time of sampling, it was cultivated
with maize, followed by sorghum). Site location and
physical and chemical characteristics of the 0 - 20
cm upper soil layer of the areas analysed in this
study are shown at Table 1.

The NT areas were cultivated using a no-
tillage cropping system with a permanent mulch of
crop residues. Fertilizer management was similar
every year in the areas under conventional and no-
tillage systems. Soybean crops received 450 kg ha™
of 02-20-18 NPK followed by 100 kg ha" of KCI as
top dressing. Mean productivity was between 3500
and 4000 kg ha' of grain. Maize and sorghum crops
received 550 kg ha' of 8-20-20 (NPK) during
planting and 200 kg ha™ of urea as top dressing,
resulting in a mean productivity of 7500 kg ha™ of
grain for maize and 2300 kg ha” for sorghum. No
fertilizer was applied in years when millet was
grown, as millet was used only as soil cover and was
not harvested.

Soil sampling and analyses
Soil samples for physical and chemical
characterization of the areas (Table 1) were collected
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using stainless steel cylinders 0.085 m in diameter
and 0.05 m tall. The total mass and water content
were measured in the laboratory and the soil bulk
density was calculated. The pH was determined in
water using a 1:2.5 soil:solution ratio. The soil
texture was determined by measuring the density
after dispersing the clay with hexametaphosphate
and digesting the organic material using H,O,
(Embrapa, 1997). The total C and N contents were
determined by dry combustion using a LECO CN-
2000 elementary analyzer. The C and N stocks were
calculated from the C or N content and soil density

(Bernoux et al. 1998). The cation exchange capacity
(CEC) at pH 7.0 and base saturation (% BS) were
calculated by determining the exchangeable cations
(K", Ca®* and Mg’") and potential soil acidity
(H'+AI’"). Exchangeable cations were extracted
using ion exchange resin (Raij & Quaggio, 1983).
The K" content was determined by flame
spectrometry. Ca** and Mg’" contents were
determined by atomic absorption spectrophotometry.
H'+AI’" were determined by extraction in 1.0 mol
Ca(OH), solution at pH 7.0 (Embrapa, 1997).

Table 1. Site location and physical and chemical characteristics of the 0-20 cm upper soil layer in different
types of land use in the Brazilian Savanna (Rio Verde — Goias state).

Site Latitude Longitude pH Clay Bulk CEC BS
content density
South West H,0 g kg’ gcm” cmolc dm” %
CE 17°39°07”’ 51°02°49”’ 4.7 486 1.0 8.3 4.1
PA 173858 51°03°57” 6.1 641 1.2 53 435
CT 17°41°36” 51°10°56”° 5.6 614 1.2 4.9 27.9
NT-10 17°28°16” 51°09°57”° 5.8 618 1.3 5.7 32.6
NT-15 17°28°12” 51°15°03” 5.9 693 1.1 6.3 35.7

* CEC = Cation exchange capacity, ** % BS = Percent base saturation

The Cmic and Nmic were estimated in six
replicate soil samples collected using a spatula from
the 0.00-0.05 and 0.05-0.10 layers. Samples were
taken six times during the year: three times during
the dry season (april, july and october, 2004), and
three times during the rainy season (november 2003,
january and december 2004). The fumigation-
extraction method described by Vance et al. (1987)
was used to estimate the soil microbial biomass. The
C concentration in extracts was determined using a
total organic carbon analyzer (Shimadzu TOC-
5000A).

The N concentration was determined using
the ninhydrin method (Joergensen and Brookes
1990). A correction factor of 0.33 was used to
calculate the Cmic (Sparling & West, 1988) and a
correction factor of 3.1 was used to calculate the
Nmic which represents the efficiency of extraction
of C and N ninhydrin, respectively (Sparling et al.,
1993).

Basal respiration was determined by
conductivimetric measurement of CO, releases in
the microbial process during 10 days incubation
(Rodella & Saboya, 1999) and showed in mg C-CO,
kg' soil h”'. The metabolic quotient (¢CO2) was
calculated using basal respiration and microbial
biomass C data (mg C-CO, kg soil h': mg
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microbial biomass C) (Anderson & Domsch, 1990).
Cmic:C and Nmic:N relations were calculated by
respective microbial C and N and total C and N and
multiplied by 100 (percentage).

Variance analysis (ANOVA) was used to
detect significant differences between the study
areas. Averages were compared using a Tukey test
(p < 0.05). A t-test was applied for Pearson linear
correlations (p < 0.01 and 0.05).

Results e Discussion
Soil physical and chemical characteristics

The soil pH ranged from 4.7 for CE to 6.0 for
PA and NT-15 (Table 1). The clay content ranged
from 486 to 693 g kg-1. The soil density was lowest
for CE (1.0 g cm-3) and highest for NT-10 (1.3 g
cm-3), with intermediate values for the other areas.
CE also had the highest cation exchange capacity
(CEC), although it had the lowest base saturation
(%BS). The highest %BS was found for NT-15.

Highest total C and N contents in the

treatments were found at 0-5 cm in CE and
intermediate at NT-10 and NT-15. Only at 5-10 e
10-20 cm total C in NT-10 and in NT-15 were
higher than CT and PA. There were also higher total
C in PA than CT only at 0-5 cm (Table 2).
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Table 2. Soil carbon (C) and nitrogen (N) (g kg-1) and C:N ratio of the 0-5, 5-10 and 10-20 cm upper soil
layers for different types of land 1 use in the Brazilian Savanna (Rio Verde, Goias State)

Site Soil depht (cm)

0-5 5-10 10-20 0-5 5-10 10-20 0-5 5-10 10-20
C(gkg") N (gkg") C:N

CE 389a 224 a 20,0 a 22a 12a 1,3a 17.5 18.7 15.0
PA 21,3 ¢ 18,6 be 16,9 be 14c¢ 1.2a 1,2a 15.4 15.1 14.3
CT 19,8 d 17,1 ¢ 15,6 ¢ l4c 1,3a I,la 13.9 13.1 14.1
NT-10 26,6 b 23,1a 199 a 1,8b 1,7a 12a 15.2 13.3 16.2
NT-15 30,1b 230a 19.3a 19b 14a I,la 15.6 16.1 18.4

Values represent mean (n=6) + SD from the wet season, where different capital letters in lines and small
letters in columns differ significantly 1 (p < 0.05) on Tukey test.

In the native area CE, the constant input of
vegetation residues to soil by high floristic diversity
and no soil disturbance were the main characteristics
that remain the higher C e N contents than all over
studied areas (Six et al., 2000).

While the higher C and N contents under NT
among cultivated areas suggested the benefit of its
practices over conventional till and pasture in
degradation, recovering the original C and N levels.
It was possible due SOM input by crops that is
undisturbed on the surface and no soil uprooting,
these characteristics led lower SOM mineralization
and its physical protection within stable aggregates
(Metay et al., 2007).

In the other hand, the regular soil disturbance
under CT induces high SOM oxidation leading C e
N loss, reflecting one of the lowest levels reported
(Table 2). In PA low grass productivity, intensive
grazing and no maintenance practices may have
contributed to lower C and N levels found (Table 2),
because soils under well managed pasture generally
accumulate C through high vegetation production
and continuous radicular system renewal (Salton et
al, 2008), attributes that contributing to increase
organic residues into the soil which with sharing
SOM accumulation process (Six et al., 2000).

Soil microbial C and N and ratios

The rainy season 60 % more humid than dry
season (Figure 1) led values 100 % higher for Cmic,
Nmic, Cmic:C, and Nmic:N (Table 3). These results
were expected once soil microbial dynamics are
most influenced by climatic variations as
precipitation and temperature, with higher C and N
assimilation and less run off rates (Espindola et al.,
2001).

Gama-Rodrigues et al. (2005) studying
eucalyptus crops in three Brazilian states (SP, ES e
MG) and Aragjo (2003) in pasture in Rio de Janeiro
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(RJ-Brazil) also reported that characteristic between
seasons (rainy and dry) in microbial biomass C and
N, showing higher levels at rainy season. They
reported moisture increase at rainy season as
responsible for higher microbial activity and
consequently higher C and N immobilization by soil
biomass than dry season.

Among soil layers higher values were found at
0-5 cm layer than deeper layers analyzed (Table 3).
These results pointed out biological activity
concentrated in the surface due higher gases
movement (CO, and O,), residuals concentration,
and roots activity (Araujo & Monteiro, 2007).

Cattelan & Vidor (1990), highlighted the
surface (0-5 cm) as a place with higher moisture and
temperature oscillations, which soil management and
vegetative covering during different seasons (rainy
and dry) lead variations in microbial development
than deeper layers.

In general, independent of the management
system adopted there were decrease the soil C and N
microbial rates compared to CE to rainy and dry
seasons, meaning lower suitable environment to
microbial developing when soil is used to agriculture
practices (Table 3).

Taken CE area as reference, for both rainy and
dry season Cmic reductions were about 46, 55, 67 ¢
72 % respectively to PA, NT-15, NT-10 and CT),
while to Nmic about 41, 55, 34 ¢ 50 %, at dry season
and 29, 70, 44 e 41 % at rainy season, respectively to
PA, CT, NT-10 e NT-15. These results agreed with
Matsuoka et al. (2003) in Primavera do Leste (MT),
who related Cmic reductions at rainy season around
70% under perennial and annual systems (7 years
under NT followed by 1 year under CT). And Perez
et al. (2004), in the Brazil Federal District, who
found to Nmic about 62 and 55 % in respectively CT
and NT (dry season) grown with soy over 20 years
(Table 3).
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Among the agriculture systems were not
observed the same C and N total pattern. Cmic were
significantly higher under PA at dry season and
under PA and NT-15 at rainy season compared to
the other areas (Table 3). Nmic showed higher levels
at PA in rainy season and lower levels under CT at
dry and rainy season (Table 3).

The highest Cmic and Nmic (Table 3) in PA
probably occurred due animal wastes (Garcia &
Nahas, 2007) that releases nutrients and gives
stimulus to microbial growing (Silva Filho & Vidor,
1984), besides grass cultivation which through its
radicular systems releasing more roots exudates

which comes up increasing the microbial population
at rizosphere (Carpenter-Boogs et al., 2003).

Garcia & Nahas (2007) reported higher Cmic
and Nmic under pasture with animals than pasture
reference (plain pasture) in Jaboticabal (SP-Brazil)
at rainy season and highlighted that animal wastes
were responsible. Boogs et al. (2003) showed
highest Cmic value under pasture, intermediate
value in no-till system and lowest in conventional
till system in Dakota do Sul (EUA) and reported the
continuous vegetation on the surface and roots effect
as relevant factor.

Table 3 Microbial carbon (Cmic) and nitrogen (Nmic) (g kg solo) and microbial and total carbon and
nitrogen ratios (Cmic:Nmic,Cmic:CT and Nmic:NT) of the 0-5, 5-10 and 10-20 cm upper soil layers for
different types of land use and season in the Brazilian Savanna (Rio Verde, Goias State)

Site Drv season Wet Season
Soil depht (cm)
0-5 5-10 10-20 0-5 5-10 10-20
Cmic (gC kg'1 solo)

CE 579.4 aA 467,5 aAB 347,8 aB 1111,1 aA 733.9 aB 510,3 aB

PA 286,2 bA 161,8 cB 115,7 dB 638,0 bA 412.4bB 354,5 bB

CT 167,1 cA 111,7 dA 152,2 cdA 293.7 dA 261,9 ¢cB 241,8 cA
NT-10 196.4 cA 241,8 bA 231,1 bA 4473 cA 286,8 cB 291,2bcAB
NT-15 184.9 cA 185.2 cA 211,4 bA 525.,0 bcA 356,5 bcB 313,0 bcB

Nmic (g kg™

CE 35,7 aA 23,1 aA 22,8 aA 60,7 aA 44,0 aAB 30,3 aB

PA 20,8 bA 14,8bAB 11,3 bB 43,3 bA 40,0 aA 21,0 bB

CT 16,2 cA 13,8 bA 13,4 bA 18,2 dA 19,5 bA 19,3 bA
NT-10 23,3 bA 18,0abA 13,4 bB 34,1 cA 20,2 bB 18,4 bB
NT-15 21,7 bA 10,4 bB 10,1 bB 35,7 cA 18,6 bB 19,0 Bb

Cmic:Nmic

CE 16,2 20.2 15.3 18.3 16.7 16.8

PA 13.8 10.9 10.2 14.7 10.3 16.9

CT 10.3 8.1 114 16.1 13.4 12.5
NT-10 8.4 13.4 17.5 13.1 14.2 15.8
NT-15 8.5 17.8 20.9 14.7 19.2 16.5

Cmic:CT

CE 1,5 aB 2,1 aA 1,7 aA 2.9 aA 3,3 aA 2,6 aA

PA 1,3 aA 0.9 cAB 0,7cB 3,0 abA 2.2 abA 1.9 bA

CT 0,8 bA 0,7 dB 1,0 bA 1,5 bA 1,5 bA 1,5 bA
NT-10 0,7 bA 1,0 bA 1,2 bA 1,7 bA 1,4 bA 1,2 bA
NT-15 0,6 bA 0,8 cA 1,1 bA 1,7 abA 1,6 bA 1,6 bA

Nmic:NT

CE 1,6 aA 1,6 aA 2.3 aA 2,4 abA 2,1 abA 2.4 aA

PA 1,5 aA 1,2 abA 1,3 abA 3,3 abA 3,0 aA 2.2 aB

CT 1,1 aA 1,3 abA 1,1 bA 1,2 cA 1.8 abA 1,5 aA
NT-10 1,4 aA 1,6 aA 1,3 abA 1,9 bA 1,8 abB 1,8 aB
NT-15 0.9 aA 0.8 bA 1,0 bA 2.1 bA 1.4 bA 1.9 aA

Values represent mean (n=6) = SD, where different capital letters in lines and small letters in columns differ

significantly 1 (p < 0.05) on Tukey test.

The higher Cmic and Nmic levels under NT-
10 and NT-15 than CT at rainy season (Table 3),

suggests that longer no-till adoption was important
factor to increase its characteristics and also at dry
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season both management systems showed similar
microbial behaviour, possibly due unavailable
moisture that decreases the metabolic process
(Figure 1 and Table 3). According Boogs et al.
(2003) the NT allows Cmic increasing due SOM
oxidation reduction compared to the CT and both
researchers found higher Cmic levels under NT than
CT in the first 15 e 20 cm of soil in U.S.A. and
reported that under CT the soil tillage bring about
soil aggregates disruption and releases better core to
speeding up oxidative process.

Costa et al. (2006) in Planaltina (DF-Brazil) at
rainy season also reported (0-10 cm) higher Cmic
values in NT than CT (soybean/maize) adopted, both
systems, 10 years ago. And Vargas et al. (2005) in
Eldorado do Sul (RS-Brazil) found Nmic levels
affected by the management systems with higher
values in NT (35 mgN kg') until 88 days after
sowing in relation to the CT (19 mgN kg'). The
researchers concluded that higher Nmic level under
NT led less N mineral to the soil. While Perez et al.
(2005) did not verify differences to the Nmic
between CT (24,82 mgN kg') and NT (21,12 mgN
kg") at dry season.

Another important influence to be considered
is the influence of the crops on the areas at sampling,
due subtracts effects (Venzke Filho et al., 2004).
However, the crops in this work were the same for
all over the treatments at the rainy season, which
were found the main differences. Thus, there is

possibility the results found were showing the
management systems effect only.

The higher Cmic:C ratio (0-5 ¢cm) at CE, PA
only at dry season indicated greater microbial
stability in these system, considering SMB one of
the most sensitive index to alterations and soil
management (Table 3). For the other agriculture
areas, Cmic:C ratio were similar, showing that
independent of C accumulation, the amount of SMB
was not influenced by the crop cultivated. And the
lowest Nmic:N only at CT (wet season) reflected a
decreasing greatest cycling and availability of
inorganic-N to the system (Table 1) (Venzke Filho et
al., 2004).

When these ratios are applied (Cmic:C or
Nmic:N) it is important to consider that it can be
influenced by the type of vegetation, texture and
fraction clay mineralogy (Sparling, 1992). It may,
therefore, be restricted to one soil type and crop (G
et al., 1994).

Basal respiration and qCO,

There were no difference among basal
respiration (Table 4). Usually, this result is not
enough indicative to explain the distinct behaviour
among management system because high respiration
values not always shows favourable conditions once
it means fast nutrient release to the plants and
perhaps means SOM loss (D’Andrea et al., 2001).

Table 4 Basal respiration (RB) and metabolic index (¢gCO,) the 0-5, 5-10 and 10-20 cm upper soil layers for
different types of land use and season in the Brazilian Savanna (Rio Verde, Goias State)

Site Dry season Wet Season
Soil depht (cm)
0-5 5-10 10-20 0-5 5-10 10-20
RB (mg C-CO, g' h™)

CE 5,6 aA 3,8 aA 4.4 aA 7,48aA 5,82aB 4,52abB

PA 4.3 aA 4.3 aA 4,8 aA 4,43bA 4,19abA 3,82bB

CT 4,0 aA 3,8 aA 3,7 aA 6,34abA 3,07bA 3,83aA
NT-10 3,7 aA 4,2 aA 4.4 aA 4,23bA 3,35abA 2,87abA
NT-15 4.4 aA 3.4 aA 3,7 aA 5.32bA 3.63abA 3,08bA

4CO, (mg C-CO, " h"/ (meC ke solo) x 107

CE 0.99cB 0.82dAB 1.27cA 0.69dA 1.08aB 1.18bA

PA 1,50cB 2,68bB 3,55aA 0,79cdA 2,18aA 0,99bA

CT 2,42aA 3,37aA 3,06abA 0,89abA 1,18aA 1,04aA
NT-10 2,04bA 1,81cA 2,02bA 0,78bA 1,43aA 1,12bA
NT-15 2.36abA 1,72cA 2.30bA 1.,15aA 1,23aA 1,04bA

Values represent mean (n=6) £ SD, where different capital letters in lines and small letters in columns differ

significantly 1 (p < 0.05) on Tukey test.

Although, the association of basal respiration
and C microbial biomass gives the metabolic
quotient index what means the biomass efficiency in

utilizing available C to biosynthesis. This index can
be used as indicator to estimating biological activity
and substrate quality (Saviozzi et al., 2001). Thus,
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higher ¢qCO, values are found in stressed
environmental situations, with which the SMB uses
more C to maintaining themselves (Anderson &
Domsch, 1993).

According Gama- Rodrigues (2005) as much
as efficient the SMB becomes, less C are lost as CO,
by respiration and a considerate fraction are
incorporated by microbial biomass, releasing higher
Cmic levels in the soil. It can explain lower gCO2
levels at CE and PA (both seasons), being more
stable than the others management systems, that
there were no differences among them (Table 4).

These results agreed with D’andréa et al.
(2002) that did not observe differences among
Cerrado, pasture, NT and CT areas as well. The
researchers reported the recent areas implantation as
responsible and stuck out we should considerate that
only 15-30 % of the SMB are active and what left
are inactive, what bring about difficulties to
interpretation of the gCO2 results. Thus, the Cmic:C
and Nmic:N relations, basal respiration and gCO,
were not proper index and the Cmic and Nmic levels
were more suitable to verify differences among the
management systems.

While the results observed under CT pointed
out lower values in both SOM compartments
analysed (C and N total and microbial), the
differences observed between PA and NT areas
suggested hard interpretation that can occurs when
these parameters are used, because is always not
necessarily observed same tendencies. The lower C
and N total and higher C and N microbial levels in
PA found suggests higher microbial sensitivity to
roots effect by grass cultivation and possibility
tendency for C accumulate afterwards area reform.
While under NT, the microbial biomass possible
have already reached stabilization due higher C and
N total levels found.

Conclusion

Rainy season showed 100 % higher Cmic and
Nmic level than dry season. Rainy season and the 0-
5 cm layer shoed the most differences among the
studied areas. All the agriculture systems reduced
the Cmic and Nmic compared to the native area,
while PA showed higher levels than NT and CT.
No-till adoption in at least 10 years showed higher
Cmic and Nmic levels compared to CT. Higher C
and N microbial sensitivity was verified than total C
and N, while other biological parameters (Cmic:C,
Nmic:N, basal respiration, and ¢CO,) did not show
differences.
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