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ABSTRACT

The chjective of this study was to evaluate the microbial activity of carhon,

gen and phosph fting from the

replacement of the primary forest with Bruchiarin brizanth

, Hewem,

Jary forest. Thers was o

pusgu, citrus asd

increase in soil feniility under secondary forest, but in the pasture had an increase in the stock of C and N and high C/N ratios,

the inverse d with C-microbial hi

The primary forest had the highest values of C, N and P of the microbisl biomass

and the lowest metabolic quotient. The Heven was the plant cover with the smallest changes of C in the soil.

INTRODUCTION

The Amazon region in South America has largest tropical
forest. In the Central Amazon, the natural vegetation is
typically minforest. The land use consists mainly of
deforestation by logging the commercially valuable timber,
felling and (in the case of mechanized agriculture) windowing
the remaining material and then huming for subsequent

average temperature is approximately 26 during the same
period. These soils are predominantly dystrophic, with
exchangeable Ca and Mg lower than 1.5 cmol, - kg'. In
most of these soils, Al satufation js higher than 0% and the
base seturation is Jower then 50%. The C. N and P

jcrobial b were d i and to the C, N
and P, we used Ky, Kyx and Ky, correction factors of 0. 45,
0.54 and 0,40, respectively. Due to similarity of il
fertility in the areas, the six plant um»xe wm wmpamd ina

planting of annual and ¢ i crops, and p farly for
formaticn of pastures. Most soils of the Amason region are
characterized as acidic and infentile (Moreira and Malavolta,
2002). When the Amaron forest land is cleared for
agricultural usc by bummg lhc vegetation, the efficient
hutrient is pted. However, nutrient
contents in the deforeamd burn land increased temporarily.
The cbjective of this study was to evaluate the microbisl
activity of carbon (C). gen (N) and phospl (P)
resulting from the replacemenit of the primary forest with
pasture, commercial planiations of rubber ( Hewea spp. ),
cupuacu, citrus trees { Citrus sinensis) in a Xanthic Ferralsol
o secandary forest in an Acrisols Dystric Nitosols.

MATERIALS AND METHODS

The studies were conducted in a Xanthic Ferralsol
localized in the geographi ] 38 25" SL and

59°52° WL, in the municipality of Manaus, Amazon State,
Brazil, and the Acrisols Dystric Nitosols is located at 4°53'

i for & 1
destg;n with ten replicates. We wbmmed the data to variance
analysis ( ANOVA}, the F-test at p=0.05 and compsrison
of the means by the Tukey fest at 5% probability { Pimentel
Gomes and Garcia, 2002}, For the statistical mahm we
defined each point sampled se a repli and

each sample as the mean of the duplications.

RESULTS AND DISCUSSION

The results showed that the conversion of primary forest
into the other types of plant cover studied here left the soil
fertility little changed, with high acidity and exchangeable
sluminum und low levels of available P and K and
exchangeable Ca and Mg (Table2). The management of the
cultivated areas under secondary forest, but in the pasture
there was a significant increase in the atock of organic C and
twial N and high C/N ratios, the inverse of what occurred
with the carbon of the microbial biomass ( Table 3). The
prumuy forest had the ludlut vaines of C, N and P of the

Stoand 65°11° WL, in the icipality of Coari, A
State. The natursl vegetation is  tropical rsinforest. The
predominant climate in bhoth areas is bumid iropical,
classified as AG by the Kippen system, with relatively
sbundant rsinfall throughout the year with average of 2250
mm { Vieira and Santos, 1987). The rainfall during the dry
months (July to September) is always above 60 mm, and
during the wet months ‘March to June { Table 1). The

bial bi and’the lowest metabolic quotient ( Table

4), The luuer relesse of COy in the secondary forest

Ji less biok I activity, except in soils

with high SOM levels, which did not occur in this condition

{Table 3), its being directly related with the C of the

organic matter. Of the successions sidied, the mubber trees

were the plant cover with the smallest changes in terms of
quality of the organic matter in the soil.

iomass in
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Table1 The bi hly mini and i P and rainfall data of manicipality of Manaas and C
Amazonas State . Brazil {2003)

Manans

—_ Temperatme (T) Rainfall aall
Minimum Maximum () m)

7.8 35.1 239.4 1.7 I L2

14.2 341 .0 8.0 35.5 0.2

10. 1 34.1 212 9.9 35.2 9.2

13.8 35.1 7.8 14.0 36.0 4.2

1o 36.5 129.4 16.0 36.5 8.0
18.8 .9 122.8 19.0 35.4 7.2

Tabie 2 Soil fertility data from the study area on a Xanthic Ferralsol (a) and an Acrisols Dystric Nitosols
different plant covers in western Amazonia'’

pH in - — Mg Al ix
Plart Coves waer ) (w5
Primary forest {a) 4.28 2.5 20.70 0.17 Q.17 1.41 118
Secondary forest (b) 4.34 1.53 34.89 o.q7 0.04 425 10.06
Rubber trees (a) Ly, ] 309 2675 0.13 (R 1) .24 1.75
Cupuacu () 4.40 4.51 41.39 0.47 0.32 L13 7.28
Citrus (a) 4.0 1.52 54,17 0.08 0.07 0.86 1.20
Pasture {a) 4.23 104 17. 63 0.20 0.12 1.09 7.00
1.0 - 10 em soil depth, n = 20 samples.
2. Available P and K—Mehlich 1 3 exch, ble Ca, Mg and Al - KCt 1.0 mol - L" extractant, exchangeable 1

Al-calcium acetate 0.0 mol - L',

Table 3 Carboa (CMB), nitregen (NMB) and phosphorus ( PMB) of the microbial biomass in soil under different pi
covers in western Amazonia'?

[ o NMB PMB wN
Plant covers WR TRGA
(kg « ba” (Mg - be’
Primary farest 652.84 o 265.25 & 98.58 » 546 24.81 b 1.87 be
Secondary forest 22184 94.90 d 43.84 ¢ 218 ¢ 15.87b 1.Sle
Rubber trees 401. 60 ¢ 169. 08 be 102.06 4.54 b 23.52b 22%b
Cupuagy 495.83 bc  148.68 be 17.34b 2.01 ¢ 24.29b 1.66 ¢
Citrus 508.40 b 126.42 4 58.70 ¢ 2Ne 19.68 b 1.83 be
Pasture 169.91 d 183.20 b .24 b 3.66b 42.56 » 3.008

1.0~ 10 cm sil depth, » = 10 samples.

2. Values foliowed by similar letiers in the same column are not significantly different st p < 0. 05 by Takey test.

3. Methods of Micruwave Radistion ( MR) and indirectly measuring the incresse in the mte of respiration eaused by adding gluc
the soit, employing an infrared gns analyrer (TRGA)

Table 4 Basal respiration flow of CO, metabolic quotient (¢CO,) and Cmic/Corg ratio under differeat piant cove
western Amazonls'?

e Co Tasal Respiration Fiow of CO, Wembolic Quotient ‘Camic/ Corg
Ve (g £ dia” de C-CO,) (ol - min™) (g CO,/pgCumin b*) x10* (%)
Primary forost .95 49499 o 2.18¢ 2632
Secondary forest L19b 415.77 &b 50 ed 1.40 b
Rubber trees L60b 432.76 sb 3944 1.70b
Cupuagu 323a 420, 44 2b 905 204 ab
Citrus Ls7b 374.38 b 5.17 od 2584
Pasture 3.16a 385.327 b 719b 0.40¢

1.0-10 cm soil depth, & = 10 samples.
2. Values followed by similar letters in the same volumn are not significantly different at p € 0.05 by Tukey test.
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