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AMF Spore Community Composition at Natural and Agricultural Sites in Central Amazonia
a Long Term Study
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The AMF spore type composition of ten natural stands of the
rubber tree and seven intensively managed rubber tree mono-
cultures were analyzed in a survey between 1987 and 1990.
Based on lhe results ecologically adapted management prac-
tices for rubber tree cultivation systems were proposed which
took the demands of AMF into consideration. The impact of the
proposed management practices was tested during the initial
phase of a recultivation project in Central Amazonia.
Between 1987 and 1995 42 morphologically different spore
types were counted in the studied areas. The similarity between
natural sites enhanced with diminishing distance but never rea-
ched more than 60% affinity. Rubber tree monocultures had
AMF communities with significantly lower diversity (H= 1.00
+ 0.47) than natural sites of the rubber tree (H = 1.72 + 0.26).
This was due to the detrimental impact of management prac-

tices like pesticide use, use of heavy machines or removal of
spontaneous vegetation. The spore types of the experimental
field in Manaus, Brazil, were classified as intolerant, partially
tolerant or tolerant to cultural stresses. Long term shifts of the
AMF spore type community were observed at natural stands.
Short term changes in AMF spore type communities demon-
strated a diversification process after burning.
Together with degenerated AMF communities in intensively
managed monocultures a loss of effectiveness of the remaining
AMF communities on the growth of rubber tree seedlings was
detected.
The role the spontaneous vegetation as a motor for the mainte-
nance of fungal genetic heterogeneity and symbiontal effec-
tiveness is discussed.
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The rhizosphere soil, defined as that volume of soil adjacent to
and intluenced by plant roots, represents a region of high micro-
bial activity.
Very little is known about the effects of trees on microbial
biomass and activity in the rhizosphere, and no information is
available for cropping systems in the Amazon basin.
ln two differenl cultivation systems we investigated the
microbial biomass and activity in the rhizosphere of Tlzeobroma
grandiflorum and Bactris gasipaes, two important crop plants in
sustainable agriculture in Brazil during rainy and dry season
1998.
We measured the microbial biomass using the fumigation-
extraction method. To determine the specific respiration rate we
measured the basal respiration with lRGA without substrate
addition. The C-efficiency was calculated using the metabolic
quotient (qCO ) which is defined as the respiration rate per unit
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microbial biomass. The smaller the value for qCO, the more car-
bon is used to produce biomass. Small values for qCO indicate,
more effective use of carbon sources as less carbon is lost for
respiration.
The concentrations of microbial C were higher in the rainy than
the dry season but no differences were found between the
cultivation systems or between plant species. However. the
qCO was lower in dry season, indicating increasing C,
assimilation efficiency. ln both cultivation systems C efficiency
was higher for T. grandiflorum than for B. gasipaes. The observ-
ed differences in C efficiency are probably due to differences in
the species composition of the microbial community. Positive
correlation coefficients between microbial biomass, microbial
respiration and gravimetric water potential indicate that water is
the main factor that influences the biomass and activity of
microorganisms in both cultivation systems.
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