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Abstract

Parameters of phytocoenosis productivity, phytomass, zoomass (separately for invertebrates and vertebrates)
are evaluated on the basis of published data. The main trends of ecosystem changes are described for
biomass. Relations of their heterogeneity and ecological factors, natural conditions and ecosystems
parameters are calculated.

Introduction

General phytocenotic heterogeneity is usually described by general parameters of thermal zones, bioclimatic
regions and soil-vegetation cover (Bazilevich et al., 1970). However, this approach accounts about 20% of
dispersion of ecosystem similarity indices for phytomass, vertebrate and invertebrate masses. Thus, this
heterogeneity can not explain using only this approach. However, if we shall use other parameters we shall
be able to explain almost full heterogeneity.

Data and Methods

We analyzed 106 soil-vegetation formations distributed over 5 thermal zones, from the polar zone to the
tropical one. Jaccard’s index (Jaccard, 1902) was used for quantitative parameters (Naumov, 1964).
Ecosystem classification based on one of the claster analysis approach (Trofimov, 1976). The similarity
pattern created on the base of intergrouping relations at the superclass level. The method of correlation
groups was used (Terent’ev, 1959). This pattern was oriented in space of ecological factors correlated with
evaluated ecosystem trends. Relation intensity and similarity was estimated by the linear qualitative
approximation on evaluated grades of ecological factors (Ravkin et al., 1978).

Results

An analysis of data collected shows that, in humid and semiarid ecosystems, the phytomass (relative to an
area unit) decreases from the tropical zone to the polar one, in the arid ecosystems, it decreases from the
subtropical zone to the tropical and subboreal ones. In the semiarid and arid landscapes, phytocoenotic
productivity changes in the same way as the biomass. In the humid regions, it decreases from the subtropical
zone with evident increasing in the boreal area. In the semiarid and arid regions, the zoomass reaches its
maximum in the subtropic area, in the humid regions, its maximum is situated in the subboreal zone.

These changes are evidently associated with difference of optimal relations of thermal conditions and
precipitation for plants, invertebrates, and vertebrates. The another reason is the difference of their
adaptations. Thus, if precipitation is enough or surplus plants prefer warm areas. If heat flow is enough they
prefer the most moisture habitats. Invertebrates prefer intermediate levels of temperatures and precipitation,
because they are strictly limited by these parameters. If at least one of these parameters has maximal
significance habitat attractiveness decreases. In the case of high levels of temperatures and precipitation,
invertebrate biomass descreasing seems to be associated with plant productivity decreasing, first of all with
the part of this production which could be used without issues for general productivity. Vertebrates ust ;311 4
use a small part of plant production. Besides, they are associated with temperaturss and srecipicncn o Qe
lesser extent. As a result, in the humid and semiarid regions, they prefer habitats with maximal temperature
levels. If temperatures are not enough vertebrates become nomads relative to ephemeral resources of plants
and invertebrates. This results in the temporal increase of biomass in the subpolar areas during summer.
Regardless of thermal difference, the arid regions are almost equally unfavourable for vertebrates in general.
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The usual way to distinguish phytocoenoses and ecosystems of natural landscapes is by their positions
relative to thermal zones and inside these zones — by the precipitation levels — into bioclimatic reagions.
Tw)rlo‘zzca‘ similarity of v‘hv'rc- md ZoOmMasses 9"0“1‘; us masrm'wh to divide ecosystems accordingly

EZ2LALLN . aod mosne communites. Hereafter their differentiation
conforms to the pecuharmes of hydrothermal condmons and adaptxve potential of plants and animais.
Increase of aridity and physiological dryness results in the biomass decreasing regardless of thermal and
precipitation conditions (see figure and table). This approach allows us to get a three times more information
as the conventional one.

Intensity and similarity of the relation of heterogeneity of biomass, territory attractiveness, for plants,
invertebrates, vertebrates, with ecological factors and ecosystem parameters (natural terrestrial landscapes).

Factor, conditions, parameter Dispersion accounted, %
Vegetation type - ) 52 } 69
Hydrothermal conditions 28
Precipitation 21
Forestation 20
Moisture content 12
Thermal resources 6 118
All factors B 60
Classification conditions ) 43
Structure conditions 45
All factors and conditions 66
Conventional explanation 19
General 66
All results are characterized in our book (Valtuh et al., 1999).
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