ABSTRACT

MICROBIOLOGICAL AND CHEMICAL SOIL ATTRIBUTES OF APPLE
ORCHARDS UNDER CONVENTIONAL AND ORGANIC PRODUCTION SYSTEMS

The study was carried out in Urupema-SC, in apple orchards under conventional and
organic production systemns, with the following objectives: 1) to investigate the
effects of produchion systems over nitregen contenl, carbon content and activity of
the microbial biomass, as well a5 the relstionship between microbial biomass
attributes and sail contert of C and N; 2) 10 identify diferences in lerms of microbial
biomass attributes between production systems by means of multivaniate Canonical
Biscriminard Analys:s;, 3) o invesligate the correlation between Diokogical and
chamical attributes in the soil from bolh preduction systems studied by means of
Canonical Correlation Analysis and Pearson analysis. Soil samples were collecled
near 24 plants arranged in a2 grid in both orchards (conventional and organic) in
December/2002 and June/2003, at the depth of O-10 am, and then analyzed for
microbial brnass carbon (MBC), tolal ceganic carpon (TOC), microbial biomass
nitrogen {MEN), tatal nitragen (TH), MBC:TOC ratio, MBN:TN ratio, basal respiration
{G-0G0k), and mefaboiic quotient [(qULk). To assess the sensibility of brologicat
atiributes for changes on chemical atiributes in the sotl, the biological atiributes of
MBC, C-G0,, glO;, and MBN were submitted lo Canonicai Cormrslation and Pearson
Correlation analysls against the chemical attributes of TN, TOC, pH Hz0, N-NH., N-
WO, and exchangeable contents of P, K, Na, Ca, Mg, and AF The MBC and MEBN
ware analyzed by the fumigation-extraction method. The MBC was assessed by
tiration and the MBN was assessed by pre-digestion and dishilation according the
Kjeldahl’s method. The C-CO: was assessed in the laboratory. The organic orchard
haa higher vatues of MBC, TQC, and MBC: TOG ratio than the corventional archard
in both sampling dates. There was no sffect of apple production system and of
sampling data on C-CO,. The conventional orchard had the highest values of qCO;.
Tre lass sensitive attributes towards differences related to orchard managenment
sysiems wera MBN, TN, and MBMN: TN ratio. In mutlivariate terms, the Canoncal
Discrirvinart Analysis highlighted the MBC as the most important microbiological
atiribute to discrimingte between orchard management sysiems, followed by gC0:
and MBN:TN ratic. The microbiclogical and chemical altributes related o the carbon
were Tiwreg sensiive towards differences between archard management systems
than the microbiolonical and chemicsl strbutes retated to the nitrogen. tThere was o
highly significamt canonical correlation between microbiological and chemical
attributes of orchards soil samples, with a higher condribution of MBC for
mecrobiclogical atiributes, and of pH H-0 and Al for chemical attributes.

indexation terms: scil quality, microbial biomass addivity, microbial biomass carbon,
mmcrotial biomass hitrogen, and multivariate analysis.



