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Abstract: The paper studies the relationship between the basic

biological processes that take place in the soil and the yield of some
agricultural crops.
A pronounced correlation was found between the size of the yield and the
degree of soil humification, respiration intensity, cellulolysis, nitrification,
invertase and urease activity, as well as the degree of nitrogen accumulation,
the presence of sporogenic bacteria and actinomycetes.
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INTRODUCTION

In the last few decades have been published many papers which have
pointed to a link between the many biological processes that take place in soil
and yield of crops (Verstraeten, 2008; Domsch, 2007., Andreeva et al., 2001,
Mandi¢ et al., 2011; Romejko, 2008; Stefanjkina, 2008; Cunderova, Zubec,
2000). The relationship with invertase activity is particularly close
(Vizemjuller et al., 2008; Galstjan, 2004). The connection between enzymes
that mineralize nitrogenous organic compounds (protease, urease) and crop
yields was also determined (Pesakovic et al., 2008; Verstracten, 2008; Iljina et
al., 2007; Dubovenko, Ulasevi¢, 2008). The level of connection of yield with
enzyme activity in soil is higher than with agrochemical indicators (Puki¢ et
al., 2007; Cunderova, 2002).

There is a positive correlation between the yield of winter rye and
celulolizne activity area (Krause, 1999), the size of the yield, the total number
of microorganisms, accumulation of free amino acids and the intensity of the
nitrification (Kislih et al., 2005).
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MATHERIAL AND METODS

In this paper, standard methods were used to determine the amount of
humus in the soil, the number of the most important physiological groups of
microorganisms (ammonifiers, nitrifiers, oligonitrophils, actinomycetes,
yeasts), basic biological processes (cellulose decomposition, CO2 release,
nitrification intensity, free amino acid accumulation). activities (catalase,
dehydrogenase, polyphenol oxidase, invertase, urease, asparaginase).

RESULT AND DISCUSSION
The results of the research show that there is a connection between
barley yield and biological indicators of sod-podzolic sandy and clayey soil in
the vegetation-field experiment (Table 1, 2).

Table. 1. Relationship between humus content, barley yield and biological
properties of sod-podzolic soil

Correlation relations
Biological sandy Clayey
indicators -
humus yield humus
Yield
1,68-3,25% | 33,58-134,1 1,90-3,81 % 66,35-

% 132,52 %
Ammonification Unreliable | 0,45 Unreliable 0,49
bacteria
Sporogenic bacteria | 0,96 0,77 0,90 0,53
Yeasts 0,69 0,59 Unreliable Unreliable
Actinomycetes 0,80 0,54 0,84 Unreliable
Oligonitrophiles 0,86 0,85 Unreliable Unreliable
Potential 0,85 0,70 0,61 Unreliable
nitrogen activity
Nitrification aktivity | 0,93 0,85 0,92 0,59
Cellulolytic activity | 0,75 0,63 0,80 0,63
Accumulation 0,61 0,47 0,66
free aminoacids Unreliable
Dehidrogenase 0,98 0,88 0,73 Unreliable
Polyphenoloxidase 0,91 0,86 0,95 0,70
Invertase 0,95 0,85 0,45 Unreliable
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Judging by the correlation relations, in most biological tests,
determined in sandy soil, there is a high degree of correlation between humus
content and barley yield (Table 1). On clay soil, the connection between barley
yield and sporogenic bacteria, nitrification and cellulolysis ability and
polyphenol oxidase activity is especially pronounced. In soils of barley
production crop, the connection between yield and activity of invertase,
polyphenol oxidase and CO2 release is especially pronounced (Table 2).

Based on the above, it can be concluded that microbiological and
biochemical processes accurately enough manifest the state of fertility of the
podzolic soil type and can serve as good indicators.

Comparative analysis of the studied biological tests to detect the
leading processes in the examined soils showed that the most precise
characteristic of the biological activity of soils from the group of oxido-
reduction enzymes is given by polyphenol oxidase, and from the group of
hydrolases - invertase. There is a clear agreement between the size of the yield,
the degree of humification of the soil and the intensity of "breathing",
cellulolysis and nitrification ability and the content of sporogenic bacteria.

Table. 2. Relationship between biological properties of sod-podzolic soil and

barley yield
Correlacioni relation

Indicators Sandy Clayey

2008. year 20009. year 2008. year | 2009. year
Limits of variation of 26,0-58,0 20,8-39,1 36,8-65,3 16,0-37,0
barley yield, 100 kg/ha
of yield
Invertase 0,24 0,40 0,43 0,43
Polyphenol oksidase 0,24 0,35 0,30 0,34
COzemission - 0,40 - 0,59
Potential nitrogen - Unreliable - 0,32
fixation activity
Nitrification activity - 0,32 - Unreliable

Based on the analysis of the correlation of protease, urease, polyphenol
oxidase, dehydrogenase and invertase with the yield of winter rye and potatoes,
a mathematical model was developed that describes the relationship between
yield and enzyme activity in soil (Cunderova, Zubec, 2010). This means that
there is a possibility of predicting the yield of agricultural crops based on the
enzymatic activity of the soil.
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Very reliable correlations have been established which characterize the
connection of certain biological indicators with the yield of some vegetable
crops, such as cabbage and cucumber (Table 3). There is a particularly close
relationship between yields with a group of sporogenic bacteria, with bacteria
that use mobile nitrogen, with actinomycetes, with the intensity of nitrate
accumulation in the soil, cellulose decomposition, invertase and urease activity.

Table.3. Correlation analysis of the relationship between biological indicators

and yield
Biological 2009. year - cabbage 2009. year - cucumber
indicators ; 1 nZ r 1 nZ-100
100
MIKROORGANISMS
Ammonification 0,75 0,86 74 0,13 | 0,33 11
bacteria
Sporogenic 0,71 0,85 72 0,95 0,98 96
bacteria
Nitrogen fixers 0,44 0,72 52 0,02 | 0,80 64
Actinomycetes 0,58 | 0,76 58 0,29 0,73 53
Nitrifiers 0,85 | 0,86 74 0,50 | 0,53 29
Yeasts 0,42 | 0,52 27 0,08 | 0,46 21
BIOLOGICAL PROCESSES

Nitrate 0,58 0,76 58 0,13 | 0,62 38
accumulation
Amino acids 0,76 0,69 48 0,37 | 0,46 21
Cellulose 0,79 0,93 86 0,75 | 0,79 62

degradation

ENZYME ACTIVITY

Catalase 0,54 0,54 29 0,49 0,68 46
Invertase 0,59 0,59 35 0,41 | 0,76 58
Urease 0,60 0,65 42 0,21 | 0,56 58
Asparaginase 0,65 0,65 42 - - -
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CONCLUSION

The number and activity of microorganisms in the soil are good
indicators of the condition of the soil, which especially refers to the activity of
invertase and polyphenol oxidase.

There is a clear relationship between vyield size, degree of soil
humification and respiration intensity, cellulolysis and nitrification activity,
and the presence of sporogenic bacteria.

Strong correlations were found between the yield of some agricultural
crops and sporogenic bacteria, actinomycetes, cellulose degradation, degree of
nitrogen accumulation, invertase and urease activity.
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