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ABSTRACT – Organic agriculture is based in the improvement of biodiversity and maintenance of plant 
cover, that could favor nutrient cycling, soil aggregation, water storage, organic matter maintenance, macro 
and microorganisms. In this study, we compared the characteristics of the soil in areas with grapevines cv. 
BRS Carmem cultivated under organic and biodynamic management. The trial was carried out in Guarapuava, 
Paraná State, Southern Brazil from September 2013, when the grapevines were planted, until June 2017. 
The soil was handled in the same way in both treatments, but in the plots of biodynamic treatment the 
following biodynamic preparations were applied: manure horn (500), Equisetun (508) and Fladen. All plants 
were fertilized with the same organic compost, however, those from the biodynamic treatment received the 
preparations 502 (Achillea millefolium), 503 (Chamomilla officinalis), 504 (Urtica dioica), 505 (Quercus 
robus), 506 (Taraxacum officinale) And 507 (Valeriana officinalis). The following soil traits were evaluated: 
chemical analysis (0-10 and 10-20 cm), quantification of macrofauna of the soil with pittfall trap and soil 
monoliths, number of cysts of ground-pearls (Eurhizococcus brasiliensis) in the vine roots and ß-glucosidase 
enzyme activity in soil. Soil with biodynamic preparations showed higher K and H + AL content in both 
vertical sections. It was possible to observe a larger number of ground-pearl cysts in the roots of plants under 
organic treatment. No statistical difference was observed for ß-glucosidase enzyme activity.
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INTRODUCTION

The number of organic farmers in Brazil increased 
300% from 2010 to 2018, reaching 22,000 farms in 2019 
(MAPA, 2019). The total area of organic production in Brazil 
reaches 1.1 million hectares, mainly in the Northeast, South 
and Southeast (MAPA, 2019). In these areas, the organic 
practices can follow different lines of production, such as 
biodynamic system. Organic agriculture values biodiversity 
and maintenance of plant cover, which favors nutrient 
cycling, soil aggregation, water storage and organic matter 
maintenance. In turn, biodynamic management is based in 
the uses of specific fermented preparations proposed by 
Steiner (1861–1925). They are made from medicinal plants, 
manure and silicon (quartz), which are wrapped in animal 
organs, buried in the soil and subjected to Earth influences 
and their annual rhythms (STEINER, 2010). 

These procedures are believed to stimulate the soil 
nutrient cycle, improve plants photosynthesis, optimize the 
evolution of organic compost improving soil quality and 
crop yield (KOEPF et al, 1983). Thus, the soil fauna is also 
benefited by the increase in the quality, quantity of food and 
shelter for these organisms that live in the environments 
near the ground (BARETTA et al., 2003; TOMICH et al., 
2011).

Many biodynamic preparations are applied 
in the soil, and its effects have been studied in order to 
investigate the variations in soil microbial, arthropod and 
earthworm communities, in comparison to conventional or 
other organic managements (BURNS et al., 2016; FAUST 
et al., 2017). Reganold and Palmer (1995) analyzed 
soils in farms of New Zealand under conventional and 
biodynamic management and they demonstrated that soils 
from biodynamic management showed higher biological, 
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physical and chemical quality than soils from conventional 
system. Carpenter-Boggs et al. (2000a), in a study of the 
biological characteristics of the soil, showed that those 
managed in organic and biodynamic systems had the 
same microbiological status, however, both were more 
biologically active than the soil that did not receive organic 
fertilization. In addition, they increased soil microbial 
biomass, soil basal respiration rate, dehydrogenase activity, 
mineralized carbon, and earthworm (Lumbricus terrestris) 
population and biomass. Flieβbach et al. (2007) studied crop 
rotations in a biodynamic, organic and conventional system 
for a long period, and evaluated the chemical and biological 
quality in the soil. According to their results the organic 
carbon content was maintained throughout the experiment 
in biodynamic treatment and decreased in all others. Soil 
pH was maintained in biodynamic and organic treatments 
and had a slight decrease in conventional treatments. The 
biological quality indicators made in the last cycle of the 
crops indicate greater activity of the enzyme dehydrogenase 
in the biodynamic treatment when compared to the others, 
and there was no difference for basal respiration. The 
metabolic coefficient of CO2 was higher in conventional 
treatments when compared to biodynamic, which indicates 
a higher microbial requirement in conventional systems 
and greater CO2 release. There was no difference between 
the biodynamic and organic treatment for this parameter.

In vineyard, the biodynamic management systems 
have been studied in order to offer an environmentally 
sustainable approach to wine production. Such studies 
demonstrated that the modifications in the plant and the 
soil promoted by biodynamic management could improve 
the chemical characteristic of the wine due to changes 
in berry composition (MARTIN, RASMUSSEN, 2011; 
MULERO et al., 2011; PARPINELLO et al., 2019; PIVA 
et al., 2019). Nevertheless, little is known about the effects 
of biodynamic management of vineyards on soil chemical 
and biological characteristics in a medium and a long term. 

In this study, we aimed to evaluate the effect of the use of 
the biodynamic preparations in the soil characteristics of a 
vineyard cv. BRS Carmem.

MATERIALS AND METHODS

The trial was carried out in Guarapuava, Paraná 
State, Brazil (25° 41’S  51° 38’W,  1,100 m a.s.l.). The 
climate according to the classification of Köppen is Cfb 
(subtropical mesothermic moist), temperate, without dry 
season defined, with warm summer and moderate winter 
(WREGE et al., 2011).

The plantlets of grapevines cv. Carmem grafted 
on ‘Paulsen 1103’ rootstock were planted on September 
21, 2013, spaced 3 meters between rows and 1.5 meters 
between plants, corresponding to a density of 2,222 plants 
ha-1. The experimental design was in randomized blocks, 
with two treatments and six replicates and experimental 
plot consisting of seven plants. The treatments were as 
follows:

T1) Organic: based on organic production 
standards (IN 46/2011, MAPA, 2011); but without the 
prepared biodynamic solutions.

T2) Biodynamic: based on the precepts of 
biodynamic agriculture including the use of preparations 
(JOVCHELEVICH & VIDAL, 2016).

The biodynamic preparations (Table 1) were 
divided into two groups: a) applied by spraying in the 
soil: 500 (Horn-manure); 508 (Equisetum hyemale L.) and 
Fladen; b) applied to the organic compost: 502 (Achillea 
millefolium L.), 503 (Chamomilla officinalis L.), 504 
(Urtica dioic L.), 505 (Quercus robus L.), 506 (Taraxacum 
officinale Web), for each preparation 2 g 25 m-3, and 507 
(Valeriana officinalis L.) (2 mL 25 m-3).

Table 1 - Date of applications of biodynamic preparations in each year in soil (Guarapuava-PR)

Biodynamic preparations Dose 2013 2014 2015 2016

Fladen 100 g 30 L-1 ha-1 11/22
03/13
06/24

01/21
05/04 09/24

09/21

Manure horn (500) 100 g 70 L -1 ha-1
11/02
12/13

01/21
10/21

11/05 and 25

05/04
07/30
09/24

09/21

Equisetum (508) 5% (150 ml 3 L-1) --
11/01 and 30

12/11
01/20
11/28

--
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During the vegetative period of the plants 
(September/February - Spring/Summer), in the first 
year (2013/14) average maximum temperatures were 
25.4 °C, average temperatures of 20.1 °C and minimum 
temperatures of 14.8 °C. The mean relative humidity and 
the total precipitation of 69.9% and 934.8 mm respectively. 
In the second year (2014/15) the average maximum 
temperatures were 25.9 ºC, average temperatures of 20.8 ºC 
and minimum of 15.8 ºC. The mean relative humidity was 
72.7% and the total precipitation was 1391.9 mm. In the 
third year (2015/16) the average maximum temperatures 
were 25.5 °C, average temperatures of 21.0 °C and minimum 
temperatures of 16.4 °C. The mean relative humidity was 
76.8% and the total precipitation was 1227.7 mm.

Table 2 - Climatic data during the vegetative period of the 
plants (Spring/Summer) 2013/14, 2014/15 and 
2015/16 (Guarapuava, PR)

Climatic data 2013/14 2014/15 2015/16

Average maximum 
temperature (º C) 25.4 25.9 25.5

Average temperature  
(º C) 20.1 20.8 21.0

Average minimum 
temperature (ºC) 14.8 15.8 16.4

Mean relative 
humidity (%) 69.9 72.7 76.8

Total precipitation 
(mm) 934.8 1391.9 1227.7

Chemical analysis of soil: Samples were collected 
in June 2014, with three collections per experimental plot 
totaling 12 samples (two treatments and six replications). 
Samples were taken at depths of 0-10 and 10-20 cm. The 
following chemical traits were analysed: pH (extraction 
with CaCl2 solution 0.01 mol L-1), organic matter content 
(Wet Oxidation), contents of P (Mehlich-I), K (Mehlich-I), 
Ca, Mg (KCl mol L-1) and H + Al (SMP solution), saturation 
bases (SB), exchange capacity cations (CTC), V%, S, B, 
Fe, Cu, Mn and Zn (PAVAN et al., 1992).

Macrofauna of the soil: the samples were taken 
in September 2014 and 2015 with cylindrical plastic 
containers pitt-fall traps (8 cm in diameter), placed down to 
the depth in the soil. These traps were filled with 200 mL of 
5% detergent water solution and kept in the soil for fourteen 
days. Samples were collected manually, using tweezers to 
separate soil and plant fragments. The identification of the 

organisms was performed at the class, order and family 
level using a stereomicroscope (Nikon, SMZ 745T, Japan), 
with 40-fold zoom (LOPES et al., 1994).

Soil monoliths with dimensions of 25x25x25 cm 
were excavated with a straight shovel, according to the 
standard protocol of the Tropical Soil Biology and Fertility 
Program (TSBF) (ANDERSON & INGRAM, 1993). 
These samples were taken on the row and between the 
rows of each experimental plot and stored in plastic bags. 
In the laboratory, the samples were placed in plastic trays, 
where the organisms were separated and stored in bottles 
containing 70% alcohol for later counting and identification. 
All invertebrates larger than 2.0 mm (Macrofauna) in length 
were recorded. Relative frequency of major taxonomic 
groups, density, Shanon-Wiener diversity index and 
Simpson dominance were analyzed by the DIVES program 
(DIVES, 2015; SIMPSON, 1949; SHANNON, 1948). 
For normalization of the data the transformation was done 
(Root (x + 1)).

Number of Eurhizococcus brasiliensis cysts: At 
the end of the third cycle (01/08/2016), five plants were 
removed per treatment to count the number of pearl cysts 
in the grapevines roots. An area 40 cm wide by 40 cm long 
and 40 cm deep (0.064 m3) was excavated around the plant 
and counted the number of pearl cysts in the roots of the 
plants and in the soil.

Soil biological activity (ß-glucosidase): soil 
samples were collected in the plant row in September 
2014 and 2015. With the use of a cutter, three samples 
per experimental plot in the 0-15 cm depth were taken, 
homogenized and conditioned in plastic bags for later 
storage in a frezer at -20 ºC. Three days before the analyzes 
were carried out the samples were reassembled in a 
refrigerator at 4 °C. A 50 g portion of soil was removed 
from each sample for determination of moisture content by 
oven drying at 65 °C to constant weight.

The activity of the β-glucosidase enzyme was 
determined according to procedures described by Dick et 
al. (1996). The substrate used in the reaction of this enzyme 
was 0.025M p-nitrophenyl-β-D-glucopyranoside (0.025M 
PNG). Samples of 1.0 g were placed in 30 mL falkon tubes, 
using a control where only the substrate was added after 
incubation. Then, 250 μL of Toluene, 4.0 mL of Mcllvaine 
pH 6 solution were added to all samples and 1.0 mL of 
0.05M PNG were added except controls. The tubes were 
incubated at 37 °C for one hour. After incubation, 1.0 mL 
of 0.5M CaCl2, 4.0 mL of Tris-Hydroxymethyl-Amino-
Methane (THAM pH 12) and 1.0 mL of 0.05M PNG 
(control only) were added. The samples were then filtered 
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on paper No. 2. The intensity of the yellow coloration of the 
filtrate was determined in a spectrophotometer at 410 nm.

The amount of p-nitrophenol formed in each 
sample was determined based on a standard curve prepared 
with known concentrations of p-nitrophenol (0, 10, 20, 30, 
40, 50 mg of p-nitrophenol mL-1). The enzyme activity was 
expressed in μg of p-nitrophenol released per hour per gram 
of soil (μg p-nitrophenol h-1g-1 dry soil).

All data was submitted to analysis of variance 
and the means were compared by the T - LSD test at 
5% probability, using the SISVAR version 5.3 program. 
(FERREIRA, 2014).

RESULTS

For the results of soil chemical characteristics, 
in June 2014, one year after planting, biodynamic plots 
showed higher content of H + Al (16 %), K (39 %) and 
Cu (22 %) in depth 0-10 cm in comparison to the organic. 
Nevertheless, no statistical differences were observed for 
pH, OM, P, Ca, Mg, SB, CTC, V%, S, B, Fe, Mn and Zn. At 
depth 10-20 cm, there was higher H + Al (20 %) and K (52 
%) content for the biodynamic treatment and higher V% (7 
%), for the organic treatment. For the other characteristics, 
there was no statistical difference (Table 3).

Table 3 - Chemical characteristics of soil in vineyard of cv. BRS Carmem at depths 0-10 and 10-20 (Guarapuava-PR, 2014)

Item Organic Biodynamic Organic Biodynamic

0-10 0-10 10-20 10-20

pH CaCl2 5.90 5.72 n.s. 5.77 5.66 n.s.

Mo g/dm3 49.25 49.32 n.s. 47.27 45.95 n.s.

P mg/dm3 18.50 13.40 n.s. 6.05 4.20 n.s.

H+Al cmolc/dm3 2.86 3.41** 2.86 3.61**

K cmolc/dm3 0.54 0.83** 0.30 0.63**

Ca cmolc/dm3 6.75 5.75 n.s. 5.42 4.77 n.s.

Mg cmolc/dm3 2.30 3.10 n.s. 2.47 2.70 n.s.

SB cmolc/dm3 9.56 9.68 n.s. 8.18 8.07 n.s.

CTC cmolc/dm3 12.42 13.10 n.s. 11.04 11.69 n.s.

V% 76.77 73.70 n.s. 74.05** 69.02

S 13.67 13.15 n.s. 9.87 13.22 n.s.

B 0.34 0.34 n.s. 0.37 0.31 n.s.

Fe 18.12 18.05 n.s. 19.02 18.02 n.s.

Cu 1.17 1.50** 1.12 1.40 n.s.

Mn 20.05 23.02 n.s. 15.85 15.00 n.s.

Zn 1.22 2.47 n.s. 1.67 0.97 n.s.
** significant T-LSD test (P <0.05),n.s. not significant.

The evaluation of insect macrofauna was 
performed by two cycles (2014/15 and 2015/16), in two 
ways, collecting insects in the soil in the row, between the 
rows and using pitfall trap on the surface. Shanon-Wiener 
diversity and Simpson dominance were evaluated. There 
was no statistical difference during the two cycles evaluated 
(T test – LSD, p>0,05%), (Figure1).

For soil monolith collection, 10 taxonomic 
groups of macroinvertebrates were identified, with higher 
frequency for Haplotaxida, Coleoptera, Formicidae and 

Blattodea. In 2014/15 cycle, 233 macroinvertebrates were 
collected in planting row, with the following frequency: 
Haplotaxida (26%), Coleoptera (12%), Formicidae (33%) 
and Blattodea (21%). The largest variation was observed 
for biodynamic treatment (20.6%) compared to organic 
(0.4%). For the samples collected between rows, 167 
individuals were collected, including Haplotaxida (16%), 
Coleoptera (19%) and Formicidae (48%) (Table 4). 

In 2015/16 cycle, 726 individuals were collected 
in planting row, classified as Haplotaxida (13%), 
Formicidae (51%) with variation of 16% for biodynamic 
and 35% for organic treatment, Blatodea (23%) with 22% 
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for treatment biodynamic and 1% for organic. Between 
rows, 328 individuals were collected: Haplotaxida (33%), 
Formicidae (22%), Blatodea (23%) and Hemiptera (12%) 

(Table 5). No significant differences were observed 
between organic and biodynamic management systems 
for the factors analyzed.

Figure 1 - Diversity of Shanon-Wiener 2014/15 (A) 2015/16 (B), and Dominance of Simpson 2014/15 (C) 2015/16 (D). 
Collection of samples on the row, between the rows and in the Pitfall trap, Guarapuava-PR, 2016. n.s. no 
significant.

Table 4 - Relative frequency (standard deviation) of major taxonomic groups identified with soil collection (25x25x25 cm) 
in planting row and between rows in 2014/15 (Guarapuava-PR, 2017)

planting row 2014/15 between rows 2014/15

Organic  Biodynmic  Total Organic Biodynâmic Total

Haplotaxida 3.83 (2.48) 6.50 (6.09) 62 2.30 (2.25) 2.33 (2.73) 28
Coleoptera 2.16 (1.72) 2.83 (1.47) 30 2.50 (1.37) 3.00 (1.78) 33
Formicidae
Chilopoda
Gryllidae
Blattodea
Hemiptera
Mollusca
Isopoda
Arachnida

6.00 (6.03)
0.16 (0.40)
0.16 (0.40)
0.16 (0.40)
0.00 (0.00)
0.00 (0.00)
0.00 (0.00)
1.16 (0.40)

7.16 (4.02)
0.33 (0.51)
0.5 (0.54)
8 (12.94)

0.00 (0.00)
0.00 (0.00)
0.00 (0.00)
0.83 (0.98)

79
3
4
49
0
0
0
6

5.16 (4.66)
0.33 (0.51)
0.00 (0.00)
1.16 (0.98)
0.16 (0.40)
0.00 (0.00)
0.33 (0.81)
0.66 (0.81)

8.16 (7.93)
0.33 (0.51)
0.00 (0.00)
1.16 (1.47)
0.16 (0.40)
0.00 (0.00)
0.00 (0.00)
0.00 (0.00)

80
4
0
14
2
0
2
4

Density 12.60 (6.65) 26.16 (15.10) 233 12.66 (5.81) 15.10 (10.94) 167
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Table 5 - Relative frequency (Standard deviation) of major taxonomic groups identified with soil collection (25x25x25 cm) 
in planting row and between rows in 2015/16 (Guarapuava-PR, 2017)

Macrofauna Row 2015/16 Macrofauna Between Row 2015/16

Organic Biodynamic Total Organic Biodynamic Total

Haplotaxida 6.00 (2.25) 10.16 (7.75) 100 7.5 (4.13) 10,5 (3.39) 108
Coleoptera 3.66 (1.75) 5.16 (1.60) 53 1.33 (1.03) 1.33 (0.81) 16
Formicidae
Chilopoda
Gryllidae
Blattodea
Hemiptera
Mollusca
Isopoda
Arachnida

42,5 (42.5)
0,16 (0.40)
0.50 (0.83)
2.00 (4.89)
0.83 (1.16)
0.00 (0.00)
0.00 (0.00)
0.00 (0.00)

19.33 (7.52) 
1.00 (0.89) 
0.50 (0.54) 
26.6 (35.6) 
0.83 (1.60) 
0,33 (0.51) 
0.00 (0.00) 
0.83 (0.75) 

371
7
6

172
10
2
0
5

6.16 (5.15)
0.5 (0.83)
0.33 (0.51)
7.00 (7.27)
0.83 (1.16)
0.00 (0.00)
0.00 (0.00)
0.33 (0.51)

6.16 (3.31) 
0.16 (0.40) 
0.50 (0.54) 
6.00 (7.58) 
5.83 (8.30) 
0.00 (0.00) 
0.00 (0.00) 
0.16 (0.40) 

74
4
5
78
40
0
0
3

Density 56.10 (42.40) 64.80 (32.20) 726 24.00 (11.30) 30.60 (13.72)  328

Eurhizococcus brasiliensis. The number of 
ground-pearl cysts (Eurhizococcus brasiliensis) in 
grapevines rhizosphere was performed in two sampling 
(08/01/2016 and 01/19/2017). In the first evaluation, 
grapevines under organic treatment showed values 
35% higher than the plants treated with biodynamic 
preparations (T test – LSD, p≤0,05%), but in the second 

evaluations no differences were noted between treatments 
(Figure 2A). 

Biological activity. The biological activity of the 
soil was evaluated by the enzyme ß-glucosidase during two 
cycles 2014/15 and 2015/16, nevertheless no statistical 
differences were verified (T test – LSD, p>0,05%) in both 
years (Figure 2B).
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Figure 2 - Number of ground-pearl cysts of the soil (Eurhizococcus brasiliensis) in two samples of BRS Carmem grapevines 
(A) and biological activity of the soil with the enzyme ß-glucosidase in the cycles 2014/15 and 2015/16 (B). 
Guarapuava-PR, 2017. Differ by the T test - LSD ** (p≤0,05), n.s. no significant.

DISCUSSION

After one year of the treatments, the chemical 
analysis of the soil showed the highest content of K 
and H+Al in the two depths and Cu in one depth for 
the biodynamic treatment (Table 3). Some studies have 
showed that biodynamic organic composts have lower 
losses of nutrients compared to those that do not receive 
the preparations (TURINEK, et al., 2009). Miklós et al. 
(2000) found higher potassium and calcium content in the 
biodynamic compost prepared with sugarcane bagasse and 
ash. Reeve (2003), in a study with biodynamic compost 
preparations, observed that in most cases the biodynamic 
compost had higher cations content, total N and organic 
matter concentration than the untreated compost, higher 
respiration rate and a more even and prolonged heating 
period, although the statistical difference was only 
observed for K. Potassium is an enzymatic activator 
essential for photosynthesis and respiration, as well 
as enzymes that produce starch and proteins and, as a 
consequence, improves the growth and development of 
plants (BAVARESCO et al., 2010).

Results of collecting insects with traps and soil 
monoliths not showed difference between treatments. The 
collection of insects with monoliths showed an interesting 
trend, where the highest values   of Simpson’s Dominance 
and lower Shanon’s Diversity found indicate that the 
biodynamic treatment may have generated the selection 
of some species in the row and lower diversity (Figure 1). 
More organisms were also found in the soil with biodynamic 
treatment, but due to the high variability of values   there 
was no significant difference. Highlight in both cycles 
for the greater number of termites and earthworms in the 
cultivation row, for the biodynamic treatment and, greater 

number of ants for the organic treatment in the second cycle 
(Table 3 and 4). 

The microorganisms have a large role in several 
soil stages, such as organic matter decomposition and/or 
nutrient cycling, as well as directly influencing the soil 
biological balance (SANGINGA et al., 1992; FLIEßBACH 
et al., 2007). The management and the soil culture 
system can modify the density and diversity of the most 
frequent groups of organisms (BARETTA et al., 2003; 
SILVA et al., 2006). According to Blanchart et al. (2004), 
the preservation of vegetative cover and decomposing 
organisms can contribute to improve the sustainability of 
the agricultural system, being the fauna of the soil, at the 
same time, transforming agent, reflecting in the physical, 
chemical and biological characteristics of the soils.

Earthworms are highly sensitive to their 
environment and can be indicators of small positive or 
negative changes in soil quality. Pfeiffer (1983) in a study 
with biodynamic preparations found that earthworms 
migrated to the soil treated with the preparations. In a 
second experiment, more earthworms migrated to the soil 
sprayed with the preparation of valerian (507) compared to 
the non-sprayed control soil. Reeve (2003), working with 
biodynamic management, found 28% more earthworms in 
biodynamic batches than in controls, although there was no 
difference between treatments due to the high variability of 
results. However, in an experiment in which earthworms 
were allowed to migrate to soil sprayed with biodynamic 
preparations or soil sprayed with water, a significant 
difference was found in the preference of earthworms for 
biodynamic treatment.

Among the insects that attack the vine, the ground-
pearl (Eurhizococcus brasiliensis), stands out due to the 
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difficult control and severe damage. E. brasiliensis attacks 
the roots of the vines, causing a progressive loss of vigor, 
which can lead to the death of the plant (HICKEL et al., 
2001). The use of biodynamic preparations had decreased 
the number of ground-pearl cysts in the vine’s root, in the 
first collection performed in 2016 (Figure 2A). Biodynamic 
preparations produce a compound with lower nitrogen 
loss and greater nutrient retention capacity, stimulating 
the organisms present in the compound (KLETT, 2012; 
FLEIßBACH et al., 2007). According to Carpenter-Boggs 
et al (2000b), biodynamic preparations have an effect on the 
compost as a biostimulant or as a microbial inoculant. The 
biodynamic compost is treated with specially fermented 
plant inoculants (prepared 502-507) and there is evidence 
that the preparations alter the microbial community and 
the final product of the compound. The increase of faunal 
biodiversity (macro and microbiological) can be used for 
biological control of insects in vineyards (ALTIERI & 
NICHOLLS, 2004). Compost preparations stimulate soil 
formation processes, resulting in the orderly decomposition 
of the dead organic matter and its transformation into 
humus (WISTINGHAUSEN, 2000).

Microorganism enzymes have an essential 
participation in processes related to soil quality. These 
compounds degrade complex organic molecules in 
simple molecules that can be assimilated by the plants 
(MOREIRA & SIQUEIRA, 2006). The enzymatic activity 
of soil microorganisms is responsive to changes in the soil 
management system, including the effects produced by the 
management of crop residues, fertilizer application, soil 
compaction, tillage (plowing, harvesting or no-tillage) and 
crop rotation. Therefore, the evaluation of the enzymatic 
activity can reflect the positive and negative effects that 
these practices cause on the soil (DICK et al., 1996).

Reeve et al. (2010) demonstrated that the 
compound treated with the biodynamic preparations 
presented higher dehydrogenase activity than the untreated 
ones (control), demonstrating greater microbiological 
activity. However, according to our results, no difference 
was found between the treatments for the β-glucosidase 
enzyme in the cycles analyzed (Figure 2B). Sinsabaugh et 
al. (1993) reported that enzymes that degrade lignocellulose, 
such as glucosidase and phenol oxidase, are regulated 
by the availability of substrate. The management of the 
spontaneous plants and maintenance of the green mass in 
the present work were done in the same way, which may 
have contributed to the maintenance of the substrate in the 
two treatments.

New analyzes and the continuity of long-term 
work can demonstrate the efficiency of organic management 
and biodynamic preparations in the macro and microfauna 
of the soil.

CONCLUSION

Soil managed with biodynamic preparations 
presented higher K and H+Al content in the two depths.  
Moreover, it showed copper content and lower base 
saturation at depth 0-10 cm. The number of ground-pearl 
cysts in the root of plants managed organically was higher 
in the first year. Soil collection for macrofauna analysis 
not showed statistical difference between organic and 
biodynamic treatment in the first year, as well, no differences 
were observed for ß-glucosidase enzyme activity. 
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