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Soil micrcorganisms play a tremendous role in sustaining the equilibrium
in the biosphere. They guarantee nomal conditions in soils, atmosphere and
waters. Microorganisms have sustained an eguilitrium in the kiosphere for
hundreds of millicns, or even two killion years. The compositicon of the
atmosphere has remained constant throughout this period in spite of changes
in conditions and the fact that plants and animals have arisen. This state-
ment obvicusly refers to a definite extent to both soils and water. During
the past few decades this equilibrium has become disturbed by a broad set of
parameters cdue to the harmful influence of the anthropogenic factor.

The Cp, 8y and NyO contents of the atmosphere are increasing parallel
with a destruction of ozone layer. Soils and natural waters are becoming
polluted by thousands of natural and artificial substances. The humus content
of the soils has decreased together with a destruction of the soil structure.
The amounts of nitrates, heavy metals, sulphuric acid, etc. in the scils are
alsc on the increase. Soil microbiologists must attempt to develop micro-
biclogical methods for the determination of pollution /indication as well as
microbiclogical techniques for eguilibrium restoration.

Tt would seen that a large number and variety of microorganisms,
especially soil microorganiems, is the basis of haneostasis. The larger the
"pool", the more stable the system is. Investigations which have been carried
out by soil microbiologists in recent years /ZVYAGINTSEV, 1987, 1989;
ZVYAGINTSEV and GOLIMBET, 1983; LIMAR et al., 1975; ZVYAGINTSEV et al.,

1981/ have shown that each hectare of fertile soil contains tens of tons of
living microbial biomass. The average value is 20 t/ha. If, for the sake

of cawparison, this is calculated in terms of animal mass it turns cut that
the amount of micrckial mass on one hectare is equivalent to the mass of 40
cows. One hectare of arable land or meadow can certainly not provide encugh
food for 40 cows. Nor would it be able to feed 20 tons of microbial bicmass
if this biarass were not constantly in a state of active metabolism. The
Present situation is only possible because the micrcbial bicmass consists of
darmant forms. The dormant pool makes it possible for the system to return
rapidly to the state of homeostasis if this has Feen disturbed. For example,
a mineral nitrogen fertilizer, introduced into the soil, soon undergoes
nitrification and denitrification, and the normal, low soil nitrogen content

283



becanes established. The same has been cbserved when plant or animal remains
are introduced intc a single scil locus. These ocuickly became digested by the
microbial pool, which is present at any point of the soil where an organic
campound has been introduced. Owing to the qualitative diversity at any
point of the pool microorganisms cccur which are akle to utilize proteins,
sugars, cellulcse, lignine, chitin, etc. The perfect maintenance of hame-
ostasis is possible because of the polyfunctionality of each soil micro-
organism. Soil micrcbiologists previcusly divided all microorganisms into
rhysiclogical groups and attrikbuted only a narrow function to each microbe.
For example, there were nitrogen fixators, nitrificators and denitrificators.
It has now been established, however, that a single microorganism often
carries cut all these functions, but at any given mament the prevalent
function will be that which is necessary to revert the system to the han-
eostatic Jecuilibrium/ conditicns. Homeostasis can also be attained owing to
the action of the doubling principle in the soil. Any important natural
process is carried out not by one microorganism but by several microcrganisms
of different types. For example, not cnly fungi kbut aercbic and anaerchic
bacteria degrade cellulose, and each of these groups is represented by a
great variety of genera and species. Thus, this impcrtant process is carried
out quite effectively under different external ccnditiens. The doukling
principle also extends to lignine, chitin ancé even to hydrocarrons, nitrogen-
fixation, denitrification, etc.

The goil micrcbial system is very well accamodated to the maintenance
of hanecstasis due tc the presence of factors undergoing prenounced changes
under natural conditions /all transformations of carbon, nitrcgen, phosphorus/.
But the maintenance of hamecstasis by natural carpounds not undergcing
significant changes has not often been achieved in nature /heavy metal
pollution, sulphuric acid rains/. An especially camplicated situation has
been created with unnatural compounds, particularly xenobiotics.

In order to increase the stability of the system it is necessary to
try to enlarge the microbial pcol /as regards both cuantity anc cualitative
civersity/. The pocl becames enlarged as the soil humus content increases.
Therefore, highly hunous soils are very important for maintaining horeostasis.
In spite of the fact that fungi are prevalent in the pool the kacterial pool
is characterised by much greater cualitative varietv. Bacteria are able to
carry out a much wider range of functions than fungi do. In the near future
the widespread introduction of microorganisms with different functions,
including those obtained ky genetic engineering, is likely tc kecame general
practice in soil microbiclogy with tke aim of supporting hameostasis.

The micrcbial pool is characterized by a very high stakility in the
ccurse of time. It has been shown to survive in peat-bogs for tens of
thousands of years and in constantly frozen scils for a million years or
more,

The significant camplexity is connected with the fact that the pool of
soil microcorganiams primarily provides hameostasis in the soil itself, which
is often attained owing tc unfavouralle changes in the atmosphere and ground-
waters, as in the case of nitrates and nitrogen oxide formation.

The microbiolegical methods of eliminating pollution include the
introduction of microorganisms; and changes in soil conditions to pramote
the necessary activity of microorganisms.

The introducticn of microorganisms will evidently kecame widespread in
the near future, for instance with the use of microbial nitrogen fixators
in order to replace harmful mineral nitrogen fertilizers. Microkbes which
degrade xencbiotics and oil products may also be used as may microbe
antagonists. The changes in soil conditions mainly involve the introduction
of an organic campound: a co-substrate for the manifestaticn of micrchial
cc-metabolism, carbined with the requlation of air and water regimes. Tre

284



most advanced microbiological methods are these used in the struggle
against oil polluticn of the scil. Microbiclegical methods for the indica-
tion of pollution are better develcped than the technioues recquired for
the cankbat against it. Scientists fram the Soil Biology Department of the
Moscow State University have elaborated methods for the indication of soil
polluticn with large doses of mineral fertilizers [N, P, K/, heavy metals,
nitrification inhibitors, pesticides, oil products, fluorine mutagens and
microrial wastes fram the micrckiclogical industry,
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