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ABSTRACT: Carbon and nitrogen from the soil microbial biomass play a significant role in the
rotation of C and N, and promote nutrient cycling. Thus, the objective of this study was to evaluate changes in
the soil microbial biomass with growing doses of cover plant straw species. The cover plants cultivated in the
cerrado biome region were incorporated an Oxisol Ustox. The straw of each cover plant was incorporated at
doses of 0; 10; 20 and 30 Mg ha-1. The soil basal respiration was determined by incubating, after 21 days. The
microbial biomass carbon and nitrogen were determined by the method the microwave irradiation. The
microbial biomass carbon and nitrogen contents in extracts were determined by the wet combustion method and
Kjeldahl-N. The metabolic quotient was calculated as the ratio between soil basal respiration rate and microbial
biomass C, and the microbial quotient as the ratio between soil microbial biomass C and total carbon of soil.
The soil microbial population measured by the attributes of quality responds to the addition of the of grass and
legume straws incorporated to the soil; The treatments that cause the greatest stress to the microbial population,
at 21 days, mediated by the metabolic quotient, are guandu-ando at a dose of 10 Mg ha™'; Guandu-anio and
Guandu fava-larga at 20 Mg ha™' and Brachiaria at a dose of 30 Mg ha™'; The best result regarding microbial
attributes of soil quality evaluated was observed with the incorporation of all doses of the straw of Crotalaria-

ocroleuca.
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INTRODUCTION

Soil use is considered one of the main
agents of global change due to its influence or the
carbon (C) and nitrogen (N) cycles in the emission
of greenhouse gases, mainly CO,, CH, and N,O. It
is one off the factors that have the greatest direct
impact on the chemical, physical and biological
properties of agricultural soils (SMITH et al., 2016;
SOUSA et al., 2017).

Soil conservation management systems
represented by crop rotation, use of cover plants,
direct sowing or minimum tillage have been widely
practiced to mitigate the negative effects of
conventional soil management practices, due to the
soil and nutrient losses, exhaustion of organic
matter, elevation of gas emissions in agricultural
soils and losses of edaphic biodiversity (SOUSA et
al., 2017; SILVA et al., 2018; MENDONCA et al.,
2018).

The use of conservationist -cultivation
practices and maintaining residues influence the soil
microclimate, the distribution and decomposition of

crop residues, mineralization and immobilization of
nutrients, besides the edaphic fauna structure in soil
(CHENG et al., 2017; SILVA et al., 2018). These
changes can alter the microbial activity and biomass
of the soil, besides the structure of the microbial
community in agricultural soils (NASCIMENTO et
al., 2016). Thus, agricultural soil management
practices may markedly affect microbial activity,
the rate of organic matter rotation and, finally
carbon and nitrogen cycling in soil (LI et al., 2018).

Carbon (C;.) and nitrogen (Ny,.) from the
soil microbial biomass play a significant role in the
rotation of C and N, and therefore promote nutrient
cycling (BOECHAT et al.,, 2012). Despite being
small, the soil microbial biomass reservoir is an
important labile and living fraction of soil organic
matter. Therefore, it is not only an agent to
transform and cycle organic matter, it is also a drain
and/or source of nutrients for the plants (ZHANG et
al., 2017).

Moreover, the microbial biomass in soil
responds rapidly to changes in management
practices, and is considered a sensitive indicator of
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changes in soil stability after changes in use. The
response of C.i. and Ny to the changes in the
management and soil cover systems has been
studied, but the results vary considerably for each
region (MUNIZ et al., 2018).

Thus, the objective of this study was to
evaluate changes in the soil microbial biomass with
growing doses of cover plant straw species.

MATERIAL AND METHODS
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Cover plant straws

The millet BRS 1501 (Pennisetum glaucum)
and brachiaria (Braquidria brizanta) grasses and the
crotalaria-spectabilis ~ (Crotalaria  spectabilis),
crotalaria-ochroleuca  (Crotaldria  ochroleuca),
guadu-forrageiro ando IAPAR 43 - Arata (Cajanus
cajan), guadu-forrageiro Fava-Larga (Cajanus
cajan) and mucuna-preta (Mucuna aterrima)
legumes were cultivated in the field in 12 m x 12.6
m plots at the geographical coordinates 07°51°01°" S
and 45°12°49> W in the cerrado biome region
(Figure 1).
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Figure 1. Location of the cover plants and soil sample collection in Piaui State, Northeast, Brazil.

At the time of sowing 173.4; 22.5; 0.45 and
50 kg ha” of boron (Borogran), sulfur (Sulfogran
90®), K,O (KCl) and P,Os (Simple Super
phosphate) respectively, were applied according to
Souza and Lobato (2004). The cover species was
sown directly passing a leveling harrow. The
following amounts were used per hectare: 3.5 kg of
brachiaria seed; 15 kg of C.espectabilis; 45 kg of
guandu ando; 35 kg of millet; 60 kg of mucuna-
preta; 60 kg of guandu fava-larga and 10 kg of C.
ochroleuca.

At 183 days after sowing plants were
desiccated using two commercial formulations,
based on potassium glyphosate and flumioxazin®
herbicide at a dose of 2.0 and 0.1 L ha’,
respectively. Samples of the dead cover plants were
collected, placed in paper bags, identified, dried in
an oven with forced air circulation at 65 °C for 48
hours and then fragmented into 1 to 3 cm fractions.
Approximately, 1 g of each plant (dry mass) was
weighed, digested with a nitro-perchloric acid
solution in a warm open system and chemical

characterization in the extract was performed in an
atomic absorption spectrophotometer, and the
nitrogen content by Kjeldahl distillation (TEDESCO
et al., 1995). The results of the macro and
micronutrient contents and the C:N ratio are shown
in Table 1.
Soil sample characterization

At the site where cover plants were
cultivated, approximately 10 kg of soil were
collected at the depth of 0-20 cm. The soil was
classified according to Brazilian Soil Classification
System as Latossolo Amarelo eutrofico (SANTOS
et al, 2013) or according to United States
Department of Agriculture as Oxisol Ustox (SOIL
SURVEY STAFF, 2014). The soil was stored in a
dark environment with a controlled temperature of
approximately 4 °C + 2. Soil samples were air dried,
sieved with a 2 mm mesh, homogenized, and then
chemically and physically characterized according
to a methodology described by Tedesco et al.
(1995). The chemical and physical attributes of soil
used in the tests are shown in Table 2.

Biosci. J., Uberlandia, v. 36, n. 4, p. 1146-1155, July/Aug. 2020

http://dx.doi.org/10.14393/BJ-v36n4a2020-47963



Microbial responses...

1148
AMORIM, S. P. N. et al.

Table 1. Macro and micronutrient contents in the straw of single cover plant species.

Cover plant straw Fe Mn1 Zn Mg Ca 1P K N ¢ C:N

mg kg’ —gkg — — % — ratio
MI 237.0 432 452 3.5 22.1 3.7 1.2 1.58 51.5 326
BR 289.0 50.8  50.6 4.4 22.6 2.7 139  1.63 50.7 312
MP 228.3 549  48.0 32 15.9 3.9 114  2.67 516 194
CO 194.4 458 382 4.5 3.0 4.0 153 1.94 534 275
CS 277.0 50.8  45.0 4.5 27.0 4.0 139 1.85 535 289
GF 239.5 454 433 3.6 242 3.8 10.6  2.20 534 243
GA 225.0 43.8 505 34 28.0 3.9 10.0  2.40 519 217

MI - millet; BR - brachiaria; MP - mucuna-preta; CO - crotalaria-ochroleuca; CS - crotalaria-spectabilis; GF- guandu fava larga; GA -

guandu ando.

Table 2. Chemical and physical attributes of a soil sample used in the experimental tests

pHino  H+AI NG Ca™’ Mg™ CatMg P K OM
(1:2.5) cmol, dm™ — mgdm-3 — gkg'
5.9 4.0 0.1 1.5 3.9 5.5 60.1 90.0 15.9
NH," NO;y SB T A" m Clay Silt Sandy
— mgkg' — — cmol, dm® — % gkg'

8.0 45.0 5.7 9.7 59.0 1.7 243.0 12.0 744.0

The texture was determined by the densimeter method using NaOH 0.1 mol L™'; exchangeable Ca and Mg: extracted with 1 mol L' KCI;
Pand K: estimated by Mehlich-1; H+Al: extracted with a solution of calcium acetate 0.5 mol L™ pH 7.0; organic carbon was determined
by the Walkley-Back combustion method (Tedesco et al., 1995). SB: sum of bases; m: Aluminum saturation; V: Bases saturation; T:

cation exchange capacity at pH 7.0.

Experimental trials

The experiment was conducted for 21 days
at a controlled temperature of 28 + 2 °C and
humidity near 70% of the field capacity using a
BOD incubator in the absence of light. The moisture
was checked by weighing every 7 days and adjusted
with distilled water. The straw of each cover plant
was incorporated at doses of 0 (soil without straw);
10; 20 and 30 Mg ha™.

Treatments were distributed in a completely
randomized experimental design in a factorial
scheme of 8 x 4 + 4, with seven cover plant straws,
Pennisetum glaucum (MI); B. brizanta (BR); C.
spectabilis (CS); C. ochroleuca (CO);, C. cajan
(GA), C. cajan (GF) e M. aterrima (MP)
incorporated into the soil and a treatment without
incorporation of straw (control) and four doses of
cover plant straws, 0; 10; 20 and 30 Mg ha™', with
three replicates, plus four blank controls (without
soil and straw), to eliminate the effect of
atmospheric carbon dioxide (CO,) contamination on
the system in the assessment of soil basal
respiration.

Microbiological activity and biomass

The soil basal respiration (C-CO,) was
determined by incubating 100 g soil (dry weight)
with the treatments in plastic bottles, placed on the
surface of respirometric glass pots with tightly

sealed screw caps. A second pot containing 30 ml of
1 Mol L' NaOH solution was added to capture CO,
and another containing 30 ml of distilled water to
keep the internal moisture constant.

After 21 days of incubation, accumulated C-
CO, was withdrawn from the bottle with a solution
of NaOH and added to 10 mL of 0.5 mol L™ BaCl,
and 3 drops of phenolphthalein indicator at 1%. The
amount of CO, released from the soil was
determined by titration of excess NaOH with 0.025
Mol L™ HCI solution. At each evaluation, the 1 Mol
L' NaOH solution was replenished and the glass
vessel resealed.

The microbial biomass carbon and nitrogen
were determined by the method described by Vance,
Brookes and Jenkinson (1987), using, instead of
chloroform, the microwave irradiation technique
proposed by Ferreira, Camargo and Vidor (1999) in
order to kill the microorganisms and trigger the
release of cellular components.

A solution of K,SO, 0.5 Mol L*
(soil:extractant = 1:4) was added to the radiated and
non- radiated soils followed by horizontal circular
shaking at 220 rpm for 30 min. The extracts
remained at rest for another 30 minutes and were
filtered through Whatman® n° 42 filter paper
(diameter 7 cm). The microbial biomass carbon
(Chic) and nitrogen (Ny,c) contents in extracts were
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determined by the wet combustion method and
Kjeldahl-N (TEDESCO et al., 1995).

The metabolic quotient (qCO,) was
calculated as the ratio between soil basal respiration
rate and microbial biomass C and expressed as mg
CO, g'1 Cpmin h™'. The microbial quotient (qQMIC) was
calculated as the ratio between soil microbial
biomass C and total carbon of soil expressed as %.

Statistical analysis
Data were subjected to analysis of variance
(ANOVA). The Scott-Knott’s test at a significance
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level of p < 0.05 was used to compare mean values
for each variable studied. The Sisvar program was

used to analyze the data (FERREIRA, 2011).

RESULTS AND DISCUSSION

Soil basal respiration
The cover plant straws affect the microbial

activity of soil 21

days after

incorporation,

measured by basal respiration (C-CO,) and nutrient
cycling (Table 3).

Table 3. Basal respiration (C-CO,), carbon and nitrogen of the microbial biomass (Cp;. and Ny;.), metabolic
quotient (qCO,) and microbial quotient (qMIC) 21 days after the incorporation of 10, 20 and 30 Mg

ha™' of cover plant straw to soil.

C'COZ Cmic Nmic qCOZ qMIC
Treatment 1.4 4 4 1

mg C-CO,100 g h —mg100g" — mg C-CO, g C-BMS h %

10 Mg ha™'
MI 84.57 ab 3272 ¢ 734 a 2.84b 0.39a
BR 108.28 a 167.27 a 6.48 a 0.68b 1.52a
MP 83.78 ab 105.45 ab 475 a 0.81b 1.13 a
CS 101.17 a 160.00 a 3.02a 0.92b 1.34a
CO 101.17 a 134.54 a 3.88a 0.70b 1.89a
GF 86.94 ab 50.90 be 12.53 a 1.82b 1.25a
GA 103.14 a 18.18 ¢ 6.61 a 6.19 a 0.22a
Test 3438 b 36.36 be 4.75 a 0.98b 0.29 a

20 Mg ha'
MI 133.57 a 58.18b 15.12 ab 2.97 abed 0.58 be
BR 135.55a 36.36 b 3.02¢ 3.88 abc 0.30 ¢
MP 129.62 a 174.54 a 3.88¢c 0.76 ¢ 2.28 ab
CS 148.20 a 94.54 b 19.44 a 1.63 bed 1.00 be
CO 14543 a 22181 a 475 c 0.67 c 3.18a
GF 15333 a 32.72b 10.80 abc 550a 0.46 bc
GA 139.11a 36.36b 9.07 be 4.42 ab 0.47 be
Test 34.38b 36.36b 475 ¢ 0.98 be 0.29c¢c

30 Mg ha''
MI 164.01 a 214.54 a 11.66 bc 0.76 b 2.38 ab
BR 195.22 a 29.09d 19.44 ab 7.03 a 0.28 ¢
MP 166.37 a 138.18 b 6.48 c 1.22b 1.87 abc
CS 196.41 a 116.36 bc 3.88¢c 1.71 b 1.32 be
CO 177.44 a 240.0 a 820 ¢ 0.76 b 3.69a
GF 165.19 a 50.90 cd 21.17 ab 3.50b 1.20 be
GA 184.95 a 98.18 bed 2722 a 2.06b 1.19 be
Test 3438 Db 36.36d 4.75¢ 0.98b 0.29 ¢
C.V. (%) 16.2 28.74 43.15 52.06 61.61

MI - millet; BR - brachiaria; MP - mucuna-preta; CO - crotalaria-ochroleuca; CS - crotalaria-spectabilis; GF- guandu fava larga; GA -

guandu ando. C.V.: coefficient of variation.

Soil basal respiration (SBR) in treatments
with plant cover straw at all doses evaluated, was
greater than the control (soil without straw).
Besides, all the treatments presented linearly

growing C-CO, values with the increase of the
doses applied (Figure 2), indicating the elevation of
microorganism activity by the increased release of
carbon dioxide (C-CQO,) from the soil (Table 3).
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incorporation of doses of vegetal straw from cover plants.

MI - millet; BR - brachiaria; MP - mucuna-preta; CO - crotalaria-ochroleuca; CS - crotalaria-
spectabilis; GF- guandu fava larga; GA - guandu ando.

This increased activity occurs because SBR
is a microbial attribute related to soil fertility, since
it plays an important role in the degradation of
organic matter and nutrient cycling (BOECHAT et
al.,, 2012; MOURA et al., 2015). The degradation
and activity processes of the microbial population
usually result from the quality of the organic matter,
for instance the C, P and N content of the residues
generally stimulate the development of the
microbial community in the soil (BOECHAT et al.,
2012; LI et al.,, 2016). Besides, this attribute is
considered a sensitive indicator of soil quality
(ROMERO-FREIRE et al., 2016).

Microbial biomass

Microbial biomass carbon (C;) is a major
component of soil quality, since it responds more
promptly to environmental changes than any other
agronomic and yield parameter because it is related
to processes such as the decomposition of organic
compounds, nutrient cycling, degradation of
xenobiotics and organic pollutants (KASCHUK;
ALBERTON; HUNGRIA, 2009).
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The incorporation of straw to treatments
BR, MP, CS and CO at a dose of 10 Mg ha™,
increased the microbial population of the soil with
values of 167.27; 83.78; 160.0 and 134.54 mg 100g
' of soil, respectively, compared to the other
treatments. At a dose of 20 Mg ha’, increased
microbial population measured by the microbial
carbon content was observed in treatments CO and
MP (221.81 and 174.54 mg 100g" of soil,
respectively) and at the dose of 30 Mg ha”, the
treatments incorporating the straws of MI and CO
were outstanding (214,54 and 240,0 mg 100g” of
soil, respectively). The lowest values of C.;. were
observed in the control and in the BR treatment
(36.36 and 29.09 mg 100g" of soil, respectively)
(Table 3).

Among the straws from cover plants
studied, the crotalaria-ochroleuca was outstanding in
variable C.;. at all doses evaluated (Figure 3),
indicating energy cycling and nutrient transfer in the
soil system, which will benefit the subsequent crop.
Although these doses will be difficult to achieve in a
single crop, they may be achieved through cycles of
the non-tillage system.

MP = CS * CO xXGF AGA
CO =-0,2636x>+ 14,636Xx+ 37,273  GF = 0,2545%X+ 38,909
R*=0.99 R*=0.12

GA =0,2x%-3.963
e

10

15 25

Dosc (Mg ha!)

Figure 3. Microbial carbon of the soil 21 days after incorporating doses of straw from cover plants. MI - millet;
BR - brachiaria; MP - mucuna-preta; CO - crotalaria-ochroleuca; CS - crotalaria-spectabilis; GF-

guandu fava larga; GA - guandu ando.

There was no difference in the nitrogen
content of the microbial biomass (Ny,;c) between the
treatments at a dose of 10 Mg ha™. At a dose of 20
Mg ha higher values were observed (19.44; 15.12

and 10.80 mg 100g" of soil) in treatments with
straw of CS, MI and GF, respectively. For the same
dosage, the treatments CO, BR, MP and control
presented the lowest values. At a dose of 30 Mg ha™
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the highest values of N, were observed in the BR,
GF and GA treatments with values of 19.44; 21.17
and 27.22 mg 100g" of soil and the lowest were
observed in the MP, CS and control (Table 3).

The microbial biomass of the soil may be a
source or drain of available nutrients, mediating a
major role in transforming nutrients in the terrestrial
ecosystems (SINGH; REGHBANSHI; SINGH,
1989). The nitrogen content in the microbial
biomass varied between the treatments at the doses
of 20 and 30 Mg ha™, indicating that the cover plant
straws, even presenting macro and micronutrient
contents and a C/N ratio that were very close
(Tables 1 and 3), are not sufficient to predict the
behavior of the soil microbial population
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According to Gama-Rodrigues (1999), in
environments with a high concentration of N, the
quantity of N immobilized by the soil microbial
biomass would be smaller, since this element would
be sufficient to cover the metabolic activity of the
microorganisms and the decomposition process of
organic matter. Possibly this is the explanation for
the values observed in the treatments with straw,
that presented high C,,;. values and low N, values,
except for the soil without straw (control).

The values of N, indicate that there was a
difference between the doses used in each plant
straw (Figure 4).

OMI @®BR MP = CS *®CO XGF AGA

30

BR = 0,0367x? - 0,6957x + 6,0061 MP=0.0065x?-0,1513x +4,9691
R*=0,82 R2=0,75

25 cs=-00346+11754x+2247 MI =-0,0151x*+0,7389x +3.9321
T R2=033 i R*=0,80

2( (CO=00108x2-02116x+4,7963 GF = 0.4753x + 51852
R2=0.99 R2=0352 =

GA =0,7086x+1,0369
15 R2=0,76

Ny (g 100 g' de solo)

10

15 20 25 30

Dose (Mg ha'l)

Figure 4. Microbial nitrogen in soil 21 days after incorporating doses of straw from cover plants. MI - millet;
BR - brachiaria; MP - mucuna-preta; CO - crotalaria-ochroleuca; CS - crotalaria-spectabilis; GF-

guandu fava larga; GA - guandu ando.

For the treatments with CS and MI, the
maximum value was obtained close to the dose of
20 Mg ha™', differing from the other treatments that
obtained the highest values at the dose of 30 Mg ha™
(Table 3). The residue quality influenced N, and
the highest values were observed in the GA and GF
legumes. Mineralization and immobilization of the
organic matter in the soil present a complex
dynamic. When an organic residue is added to the
soil under conditions of equilibrium, microbial
activity increases because of the increased
oxidizable C.

Metabolic and microbial quotients

The metabolic quotient (qCO,) of soil is a
sensitive indicator of biological activity and
substrate quality (BOECHAT et al, 2012).
Considering that soil respiration per unit of
microbial biomass is diminished in more stable
systems (INSAM; DOMSCH, 1988), the treatments
with higher values for these attributes were
considered less stable, and the highest value
observed in the GA treatment was at a dose of 10
Mg ha” compared to the other treatments (6.19 mg
C-CO, g'Cpic h™"). At the dose of 20 Mg ha the

highest values were observed in the GF and GA
treatments (5.50 and 4.42 mg C-CO, g'1 Cpic O,
respectively). The highest value (7.03 mg C-CO, g’
'Crie h'l) was observed at the dose of 30Mg ha was
observed after the incorporation of the brachiaria
(BR) straw (Table 3).

A high qCO, may occur because of less
availability of nutrients for the soil microbiota
(GAMA-RODRIGUES; GAMA-RODRIGUES;
BARROS, 1997). The quantity of straw
incorporated to the soil influences the efficiency of
the microorganisms to use the substrate and
incorporate C to their biomass. As the microbial
population becomes more efficient, less C will be
lost as CO, and more C will be incorporated to the
microbial tissue. This is related to the C/N ratio of
the materials (KUZYAKOV, 2010).

When BR straw was incorporated, the value
of 7.03 Mg 100 g of soil was observed at the 30
Mg ha™' dose, and it was superior for this variable
(Figure 5). These higher values indicate a possible
stress on the soil microbiota, since the repairs of
damages caused by environmental disturbance
require a diversion of energy from growth and
reproduction to cell maintenance. In this way, a
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proportion of carbon from the biomass will be lost
as CO,. Only the treatments using CS doses
presented linear growth among the doses applied,
ranging from 0.92 and 1.71 Mg 100 g of soil.
These results are inferior to almost all treatments
used in this trial, and superior only to the treatment
using MP and CO.

OMI @BR
MI =-0,010252+0,3008x+0,0401  CS =0,0201x+0,8745
R*—0,80
2_0,0342x+0,0714 GA =-0,0189x?+0,5832x+ 12077
oR

R*- 099

MP=0,0015%2 - 0,0396x + 0,99,
R*=0094

BR = 0,0086x2-0.0443x+0,8015  CO=0,000
R2=098
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When they worked with the production of
phytomass from nine different cover species in
cerrado soil, Carneiro et al. (2008), observed lower
values of CO, in the areas under Crotalaria juncea
oats and guandu residues, showing the positive
effect of residues from these covers on the soil
microbial population.

MP =CS @®CO XxXGF AGA
GF =-0,0071x2+0326x +0,5517
R:=071

R2=0,8762

¢C02 (mg C-CO, g'C-BMS h'!)
o ot ] {5%] £~y N (o)) ~ o0

20 25 30

Dose (Mg ha'l)

Figure 5. Metabolic quotient of soil (qCO,) 21 days after the incorporation of the vegetal straw. MI - millet;
BR - brachiaria; MP - mucuna-preta; CO - crotalaria-ochroleuca; CS - crotalaria-spectabilis; GF-

guandu fava larga; GA - guandu ando.

The microbial quotient (qMIC) at a dose of
10 Mg ha' was not different among treatments. For
the 20 Mg ha™ dose, treatments with CO and MP
presented the highest results (3.10 and 2.28 %) and
the lowest values were observed in the control and
in the BR straw (0.29 and 0.30 %). At the 30 Mg ha’
" dose, the treatments that used the CO, MI and MP
straws presented the highest values (3.69; 2.38 and
1.87 %, respectively) (Table 3).

The values found suggest that organic C is
available to the soil microbiota, since this relation is
an indicator of availability of organic matter to the
microorganisms, and a qMIC above 1, indicates

active organic matter subject to transformations
(SAMPAIO;  ARAUJO; SANTOS,  2008),
evidencing the beneficial influence of the straw on
soil microbial activity, compared to the control that
does not incorporate straw at the dose studied (Table
3).

For gMIC the CO treatment with straw from
the crotalaria-ochroleuca obtained the highest
means, and the maximum peak was observed at the
dose of 30 Mg ha™, different from the BR and CS
treatments where the maximum value occurred close
to the 20 Mg ha ' dose (Figure 6).

OMI @®BR MP = CS *®CO XGF AGA
4 MI =0,0064x - 0,0032 GF = 0,0018x +0,0532
R2=072 0.24
BR=-0,0003x2+0,0077x+0,0507 GA =0,0028x+0,0124
R2=0,42 R2=0,71
L 4
3 MP = 0,0058x +0,0534
R:=0.76
g CS =-0,0002x2+ 0,0078x + 0,0427
= R:=0,70 Lo
=) CO=0,0114x+0,0563
= = L
o
=2

20 25 30

Dose (Mg ha')

Figure 6. Soil microbial quotient (QMIC) 21 after the incorporation of cover plant straw. MI-millet; BR -
brachiaria; MP - mucuna-preta; CO - crotalaria-ochroleuca; CS - crotalaria-spectabilis; GF- guandu

fava larga; GA - guandu ando.
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The values of gMIC found express the
occurrence of an accumulation or loss of C from the
soil, values lower than 1 suggest to us that some
factor that limits soil microbial activity is present
(JAKELAITIS et al.,, 2008). Values below the
microbial quotient suggest that organic C is not
available to the soil microbiota, since the C;.:COT
ratio is an indicator of the availability of organic
matter to the microorganisms, and a high microbial
quotient indicates very active organic matter subject
to  transformations (SAMPAIO; ARAUJO;
SANTOS, 2008).

CONCLUSIONS

At 21 days the soil microbial population
measured by the attributes of quality responds to the
addition of the amount of grass and legume straws
incorporated to the soil.
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The treatments that cause the greatest stress
to the microbial population, at 21 days, mediated by
the metabolic quotient, are guandu-ando at a dose of
10 Mg ha™" Guandu-ando and Guandu fava-larga at
20 Mg ha™' and Brachiaria at a dose of 30 Mg ha™;
Basal respiration responds linearly and increasingly
to the greater quantity of straw incorporated to the
soil and the other attributes respond randomly to this
stimulus and to the type of cover plant.

The best result regarding microbial
attributes of soil quality evaluated during 21 days
was observed with the incorporation of all doses of
the straw of Crotalaria-ocroleuca.
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RESUMO: O carbono e nitrogénio da biomassa microbiana do solo desempenham um papel
significativo na rotagdo de C e N, promovendo o ciclo de nutrientes. Assim, o objetivo deste trabalho foi avaliar
mudangas na biomassa microbiana do solo com doses crescentes de palha de cobertura. As plantas de cobertura
cultivadas no bioma cerrado foram incorporadas a um Latossolo Amarelo Eutréfico. A palha de cada planta de
cobertura foi incorporada em doses de 0; 10; 20 e 30 Mg ha'. A respiragdo basal do solo foi determinada por
incubacao, apos 21 dias. O carbono e nitrogénio da biomassa microbiana foram determinados pelo método da
irradiacdo de micro-ondas, os seus teores de carbono e nitrogénio da biomassa microbiana nos extratos foram
determinados pelo método de combustdo umida ¢ Kjeldahl-N. O quociente metabdlico foi calculado como a
razdo entre a taxa de respira¢ao basal do solo e a biomassa microbiana, € o quociente microbiano a razao entre
a biomassa microbiana do solo e o carbono total do solo. A populagdo microbiana do solo medida pelos
atributos de qualidade responde a adigdo de palhas de gramineas e leguminosas incorporadas ao solo; Os
tratamentos que causam maior estresse a populacdo microbiana, aos 21 dias, mediados pelo quociente
metabolico, sdo o guandu-ando na dose de 10 Mg ha'; Guandu-anio e Guandu fava-larga a 20 Mg ha ¢
Brachiaria na dose de 30 Mg ha™; O melhor resultado em relagéo aos atributos microbianos de qualidade do
solo avaliados foi observado com a incorporacdo de palha de Crotalaria-ocroleuca.

PALAVRAS-CHAVE: Qualidade do solo. Atributos microbianos. Plantas de cobertura.
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