Origins of the deficiency of Amazonian soils — a new approach
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When the primary terra firme forest which
covers most of the Amazonian area is de-
stroyed to permit agricultural activity, the soil
deteriorates rapidly under the influence of
physical conditions of the environment with
concurrent changes in its microbiology (Ba-
tista, 1966). It is well known (Olah et al.
1978) that aside from the environmental influ-
ences after deforestation, the characteristics
of the biodegradation and humification previ-
ous to deforestation have a profound effect
upon eventual soil degradation. The primary
terra firme forest, in spite of an ample supply
of fallen leaves and dead wood has underneath
this freshly fallen litter only an extremely thin
or non-existent humus layer, supported by clay
which is much poorer in organic matter.

Year-round quantitative studies — now
completed — on litter decomposing fungi and
ectotroph (') formation in the Amazonian
forests at INPA, Manaus, show that:

1. the litter decomposing non-mycorrhizal
saprophytic fungi are in overall quantity, di-
versity (and thus adaptation to different
substrata), completeness of coverage of the
forest ground, and continuity of activity during
the entire year (including the “dry” season),
greatly favored in the terra firme when com-
pared to other forest communities, particularly
the ectotroph-dominated forests;

2. the undisturbed primary terra firme
forest is almost to entirely devoid of ecto-
trophs whereas the shaded campina and cam-
pinarana vegetation (see Anderson et al,
1975) under equal climatic conditions is
ectotroph-dominated (as are tropical-montane
Alneta and Querceta and most temperate
forest (cf. Singer & Morello, 1960; Singer,
1971);

3. the ectotroph forests, including the
campinarana, having only one forth to one fifth
of the litter-decomposing fungi per m? are
characterized by a high degree of raw humus
accumulation so that this layer reaches con-
siderable depth whereas in the terra firme
forest it is extremely thin to almost non-
existent.

These data confirm results of experimental
work by Gadgil & Gadgil (1971) showing
increased litter decomposition in the absence
of mycorrhizal (apparently ectomycorrhizal)
fungi; they are also in agreement with Harley's
concept of shortcycling of mineral nutrients,
especially the critical P and N compounds, by
mycorrhizal fungi.

It cannot be denied that other factors
(invertebrates, endomycorrhizae) in the ex-
tremely complex ecosystems of the wet tropics
might contribute to or accentuate the differ-
ences observed in the humus formation in
Amazonian forests. It is nevertheless reason-
able to conclude that the absence or scarcity
of ectotrophs in the terra firme forest increase
the rate of litter decomposition per unit time
to stuch a degree that no significant humus
cover can be accumuiated.

This explanation opens up perspectives for
more rational planning of agricultural de-
velopment in Amazonia (and other regions
with anectotrophic tropical lowland forests) by
introducing ectotrophically mycorrhizal trees
before complete deforestation — a procedure
technically as well as economically feasible.
It is this perspective that justifies the present
preliminary note.

Resumo

Considera-se que a deficiéncia dos solos amazo-
nicos, apés o corte da floresta de terra firme, seja cau-

(1) — Ectotroph is the complex organism of ectotrophically mycorrhizal tree and ectotrophically mycorrhizal fungi
seen as an element of a forest community (Singer & Morello, 1960).
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sada, principalmente, pela auséncia de vegetacdo do-
minante ectotréfica, que favorece a atividade de fungos
que decompdem a liteira a um tal grau que n3o héa
acumulagdo de uma camada significante de himus
fresco.
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O “pdo do indio” é amplamente distribui-
do na Amazdnia, onde encontra condicbes fa-
voraveis ao seu desenvolvimento, chegando a
atingir mais de 60 kg (Maravalhas, 1965). E
subterraneo, o que torna dificil sua coleta,
sendo encontrado principalmente por leigos
nas escavagdes para construgdes de estradas
e aragdes para lavouras. Até o momento, te-
mos registros de sua ocorréncia nos Estados
do Amazonas, Mato Grosso, Para e Territ6rios
de Rondé6nia e Roraima.

O organismo em estudo é um “milita”
(grande esclerdcio) que pertence ao género
imperfeito, Pachyma Fries. O esclerécio é mui-
to pesado, tuberoso, comestivel. Segundo Ma-
ravalhas (1965), contém muito material de re-
serva, predominando polissacarideos. E cons-
tituido por hifas que formam uma massa com-
pacta, vitrea, opaca, muito dura quando seca,
mucilaginosa em KOH, e variegada de cores,
correspondendo a Locquin (1975), mais ou me-
nos “albus” (H8h) a “russus” (A2c) muito cla-
ro ou escuro. A regido periférica é constitui-
da por uma camada de hifas laxas de cor ho-
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mogénea, “pudorinus” (Q5h), sobre a qual for-
ma-se uma crusta delgada, “venetus” (Z1b)
escuro e quebradica (Fig. 1). O sistema hifal
é dimitico com hifas geradoras e esqueléticas.
Hifas geradoras com 3 — 7 pm de didmetro,
hialinas, de paredes delgadas, as vezes leve-
mente espessadas, com fibulas, septos néo
muito freqlientes, ndo ramificadas ou ramifi-
cadas. Quando ramificadas apresentam uma
ramificagdo longa ou varias ramificagbes cur-
tas. Algumas hifas, apresentam pequenas e
abundantes granulagdes, que coram intensa-
mente em azul de algoddo. Hifas esqueléticas
medindo 4,2 — 15 um de didmetro, hialinas,
de paredes espessadas, dpices obtusos, septos
e ramificagbes n#do observados. Estas hifas
quando observadas em KOH apresentam as
paredes mais nitidamente visiveis e &s extre-
midades agudas e freqlientemente curvas.

Os basidiocarpos analisados foram obti-
dos em laboratério, sob a orientagdo do Dr.
Rolf Singer, o qual colocou um esclerécio num
balde galvanizado com solo humoso conser-
vado umedecido. Apds 2 meses observamos,
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