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INTRODUCTION / 3

Dear colleagues and friends of organic farming,

We meet for the ninth time in the beautiful setting of Lednice. The aim of the first year was to focus
the event primarily on practical themes. Over the years, however, Bioacademy has attracted a growing
number of practitioners from research organisations as well as from direct agricultural production. For this
reason the programme has gradually changed and with increasing intensity we have discussed the solution
to requests and the focus of contributions to achieve a benefit for both practical work and exchange of
scientific information. The result of this came to fruition last year when participants in Bioacademy had
the opportunity to attend a Conference for Practice and the inaugural year of the Scientific Conference.
This was attended by 81 specialists and a total of 34 themes were presented in 3 sections. The scientific
committee of the conference and the organiser - Bioinstitut evaluated the whole event as highly beneficial.
We have therefore prepared a Scientific Conference for you again this year. Alimost 100 participants have
applied to this conference and there will be 23 presentations, again in 3 sections. One of the sections, as in
the Conference for Practice, focuses on soil quality. We have therefore prepared a workshop on this theme
where both practical specialists and research specialists will debate questions on the evaluation of soil
quality in organic farming.

Unlike last year’s publication, the Abstract Proceedings that you are now holding features only
contributions to the Scientific Conference. These are given as full versions in English. Abstracts are then
given in Czech at the back. Before you begin reading | would like to thank everyone who was involved in
the organisation of Bioacademy. Their logos are shown on the back cover of the publication. The level of
the Scientific Conference is guaranteed by the Scientific Committee, which, in cooperation with a team
of colleagues from scientific institutes in many European countries, has undertaken a considerable task
in putting together the programme and opposing contributions. | believe that with their help, which is
greatly appreciated, we can look forward to next year’s event, when Bioacademy will celebrate its 10th
anniversary.

Once more, on behalf of the Organisational and Scientific Committee, | welcome you to Lednice and
hope that the time you spend in this pleasant atmosphere will enrich you with new knowledge and that
you will enjoy the hospitality of South Moravia and the composed landscape in the grounds of Lednicko-
Valticky area with its natural and architectural beauty.

I sincerely believe that the event will fulfil your expectations and that you will continue to support
Bioacademy in the future.
Prof. Dr. Bofivoj Sarapatka
Chairman of the Scientific Committee
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THE NDICEA MODEL: A SUPPORTING TOOL FOR NITROGEN
MANAGEMENT IN ARABLE FARMING

BURGT, G.J.H.M. VAN DER' & TIMMERMANS, B.G.H.!
Key words: nitrogen, model, mineralization, leaching

Abstract

Nitrogen use efficiency is an important item in organic farming. Modelling nitrogen dynamics can help
to understand the impact of alternative agronomic practices and thus assist in decision making. In three
examples in the Netherlands, the role of the NDICEA model is demonstrated. It is concluded that NDICEA is
an easy to use and helpful tool for optimizing nitrogen efficiency and minimizing losses.

Introduction

Nutrient management is a key factor in organic agriculture. For some nutrients a balance
approach will do, but for nitrogen this is not sufficient. Availability and crop demand should
be synchronized as close as possible for optimal efficiency and minimal losses. Because of the
number and complexity of processes involved, a model approach can be useful. In this paper
we present aspects of the use of the NDICEA model in optimizing nitrogen management by
means of three examples.

Methods and results of the three examples

For the description and interpretation of the nitrogen dynamics in different situations we
used the NDICEA model (Nitrogen Dynamics In Crop rotations in Ecological Agriculture, Burgt
etal., 2006a). This model describes soil water dynamics, nitrogen mineralization and inorganic
nitrogen dynamics in relation to weather and crop demand. Crop yields are used as input, making
the model target-oriented which is distinctive from most other nitrogen models (Kersebaum et
al., 2007). The model includes a two-layer soil model and calculations are based on time steps
of one week. NDICEA has been used in the Netherlands by farm advisory services (Burgt et al.,
2006b) and in research (Cuijpers & Hospers-Brands, 2009) and in the UK for analysing nitrogen
dynamics in organic crop rotations (Burgt et al., 2006¢).

In two of the following examples the model was used as decision support tool in arable
farming, one on tactical and one on strategic level. The third case is connected to strategic
questions in nitrogen use efficiency and is derived from a research project.

For these three examples, all agronomic data relevant for NDICEA on soil and soil water,
fertilization, crop and green manures were gathered. This was done for at least three years: the
year in which measurements took place, and the foregoing two years. The model performance

' Louis Bolk Instituut, Hoofdstraat 24, NL 3972 LA The Netherlands, E-Mail g.vanderburgt@louisbolk.nl,
Internet www.louisbolk.nl
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was checked by soil inorganic nitrogen measurements, three or more per season, and expressed
as RMSE (Wallach & Goffinet, 1989) for measured and simulated soil mineral nitrogen. If the RMSE
was beneath 20 kg N ha' model performance is considered to be acceptable (Burgt, 2006a).

First example: tactical decision in practice of arable farming

At the biodynamic farm ‘Loverendale’ (51°.34'34 N, 3°.34’ 55 E) the nitrogen dynamics of six
fields are modelled. At the field ‘lepenoord’ the crop sequence was 2007 barley (whole plant
silage) and Italian ryegrass green manure; 2008 potato and black radish/vetch green manure;
2009 beetroot. Last manure application took place in August 2007, 25 tons per hectare of cattle
deep litter manure. The farmer feels unsure about the beetroot crop: does it need additional
fertilizer to realize the expected yield of 50 tons per hectare?

The simulated and measured level of soil inorganic N is given in figure 1. In this figure, weather
data up to march 2009 are from a nearby meteo station; the rest of the 2009 weather data are
average regional data.

The simulation of the nitrogen dynamics of this field is adequate (RMSE = 12,6; n = 4). The
other five fields had comparable results (not shown, RMSE's between 4,0 and 21,0). The simulation
of the 2008 beetroot crop, yield 70 tons ha™ (not shown), indicates a calculated shortage of
40 kg ha™ nitrogen. The predicted available nitrogen in an ‘average’ year allows a reasonable
yield, and this crop has shown in 2008 the potential for a higher yield, even when the NDICEA
simulation showed a nitrogen shortage. The calculated shortage could be explained by a deeper
root system than modelled or by a lower nitrogen content of the crop or the crop residues. Both
possibilities could be checked in future. This information made the farmer decide to reject an
additional fertilizer application.

Second example: strategic decision in practice of arable farming.

The organic arable farm ‘Tongelaar’ (51°.42".57 N, 5°.46'.37 E) is considering the presence of
winter wheat in the rotation. Weed control and nitrogen efficiency might be improved by the
replacement of winter wheat by green manure in autumn/winter followed by spring wheat.
Nitrogen measurements and NDICEA simulations were available from four fields with winter
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Figure 1: Simulated (lines) and measured (labels) soil inorganic nitrogen. X-axis: week
number, 0 = 1 January 2006. Y-axis : kg ha™.
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wheat (P1, P2, P5 and P9). The simulation was sufficiently accurate (RMSE of the four fields
together was 12,5; n=12).

Based on this information a simulation was done, replacing a winter wheat crop by a green
manure crop followed by spring wheat. The farmer assumed that winter and summer wheat
yield would be equal and that the black radish/vetch crop would produce 2200 kg dry matter
ha™. N content of the cathcrop was 82 kg ha™. The simulations shows that leaching was reduced
but the reduction in N losses was much lower than 82 kg ha™ for several reasons. Part of the
catch crop N-content (26 kg) is fixed by the Vetch, not extracted from the soil. The increased
N-release after incorporation of the catch crop increases soil inorganic N level and enhances
both denitrification and leaching. After the grain harvest, soil N level is higher in case of spring
wheat, increasing the risk of leaching after the main crop. Based on this information, the farmer
has decided to change his rotation in favour of spring wheat: less weed problems, less leaching,
higher N availability with potentially higher yield or increased protein content, closed green
cover of the field during winter and additional organic matter application to the soil.

Third example: strategic design of crop sequence; research project.

To assess nitrogen use efficiency in courgette cultivation, a comparison study is done at
the organic farm of Rozendaal in Strijen (51°, 45'.24 N, 4°, 29".49 E). Three precrop/fertilizer
treatments were studied. 1: Precrop cabbage, autumn ploughing, courgette crop with 120 kg
N-total in Vinasse as pre-planting fertilizer. 2: Precrop grassclover, spring ploughing, no
fertilizer. 3: Precrop grassclover, spring rotary cultivation, no fertilizer. Soil mineral N was
monitored five times, two of which at two depths. The treatments were modelled, resulting
in RMSE 8,8, 15,5 and 10,6 for the treatments respectively (n=7 for each treatment). Results
are shown in figure 2.

Courgette yield of the three treatments were 33107, 27907 and 32847 kg ha™ respectively
with an obviously lower yield for grassclover and ploughing (treatment 2). Precrop cabbage
and 120 kg N fertilizer (treatment 1) resulted in the same yield as precrop grassclover without
fertilizer and with rotary cultivation (treatment 3). The difference between ploughing and rotary
cultivation is not accurately simulated in the modelled nitrogen mineralization, simply because
soil cultivation is no variable in the model. The measurements in mineral N tend to show a lower
level in case of ploughing. This is reasonable: the decomposable material is brought deeper in
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Figure 2: Simulated (lines) and measured (labels) soil inorganic nitrogen. X-axis: week
number, 105 = 1 January 2008. Y-axis : kg ha™'. Treatments: 1 (left), 2 (middle), 3 (right).
Solid line and squares: 0-30 cm, simulated and measured. Dotted line and triangles:

30-60 cm, simulated and measured.
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the soil and is less mixed with the soil compared to rotary cultivation, so mineralization could
have been be hampered.

It was concluded that grassclover precrop can save fertilizer application, and that the type of
soil cultivation is of mayor importance for the next crop, whether this was due to the nitrogen
dynamics or to the soil structure. Based on these results the farmer decided to combine treatment
1 and 3 to optimize the cultivation of courgette following grassclover and rotary cultivation,
using a limited fertilizer gift.

Discussion

The use of NDICEA is relatively simple: it can be downloaded from the internet for free,
and all information needed to model a field or rotation can be acquired in a talk with the
farmer or can be estimated (Burgt, 2006a). The only exceptions are mineral N measurements
needed for validation. In all three examples presented, the simulations of soil mineral nitrogen
matched sufficiently with the measurements. No calibrations or changes in the default model
parameters were needed, indicating that the default model parameters are adequate for
these circumstances. Nevertheless a check with at least four soil inorganic N measurements,
spread over a growing season, should be part of the procedure before the model can be used
as decision support tool.

The use of a dynamic model is interesting, not only because of the many processes it unites,
but also because it reveals effects both short-term and long-term effects of an interference
(Christiansen et al., 2006). In the second example discussed above it became clear that less
leaching in short terms might be followed by more leaching and other losses later. This also
plays a role in the third example: with grassclover as precrop the production can do without
fertilizer, but after harvest leaching of nitrogen is much higher in case of the grassclover
precrop.

Conclusions

In the three cases presented, decision making is supported by the outcome of the NDICEA
model calculations. The simulations add information to what was known already. Except for
additional soil mineral N measurements, all data needed as input for the model can be deduced
from the farmer in spoken form, making the use easy.
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GROWTH AND YIELD PATTERN OF MUSTARD CROP DURING
CONVERSION FROM CONVENTIONAL TO ORGANIC FARMING

SINGH, P.K.', KUMAR, V.2, SINGH, S.3, SINGH, M.* & SHUKLA, V.K.®
Key words: Organic farming, Trichoderma, Composting, Neem formulations

Abstract

An experiment was performed to investigate the effect of the organic farming practices on the growth,
yield and disease control of the mustard plants during the process of conversion of the conventional
field into the organic field. Mustard plants grown on the organic field amended with the green manure,
compost, neem formulation and Trichoderma biopesticides showed a decrease of upto 17 % in the seed
germination in the 1 and 2" year of conversion and increase upto 26 % from 3 to 5" year of conversion
over the control. Initially the yield data shows a decrease of 22 % in the first two year and after third year an
increase upto 33 % over time of conversion was reported with respect to the control. At the start of organic
farming practices initially there is decrease in the growth and yield which gradually increases over time
towards sustainable growth.

Introduction

Organic farming is the old concept which was widely practiced in India but for increasing
yield and decreasing crop diseases farmers have widely used the chemical fertilizers, weedicides,
pesticides, growth hormones etc. Increasing consciousness about the conservation of the
environment as well as health due to harmful impact of agrochemicals, peoples are moving
towards the organic farming. Inputs are the major determining force for fertility, crop production
and disease control in the organic agriculture. Mustard is the most important oil crop mainly
grown in the nothern part of India. It is attaked by various fungal pathogens (Alternaria, Albugo,
Peronospora, Sclerotinia) and pests (aphids, bugs and sawfly) which causes failure of crop. For
controlling these diseases harmful agrochemicals are being used. As a result, there is decrease in
soil fertility, crop yield and also insects are being resistant against these agrochemicals. Therefore
the quantities of pesticides and chemical fertilizers are being increased regularly. Disease
occurence was reported less in organicallly managed farms as compared to the conventional
farms (Bruggen and Termoshuizen, 2003).

' Department of Botany, Christ Church College, Kanpur, U.P,, India 208001,
E-Mail pawan_24singh@yahoo.co.in
2 Department of Botany, Christ Church College, Kanpur, U.P., India 208001
3 R&D Department, Hiran Biotech, 66 Turner Road, Cantt., Kanpur, U.P. 208004, India
4 Department of Botany, D.D.U. Gorakhpur University, Gorakhpur, U.P. 273001, India
5 R &D Department, Hiran Biotech, 66 Turner Road, Cantt., Kanpur, U.P. 208004, India
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The present experiment was designed to evaluate the pattern of growth, yield and disease
control of the mustard crops by using organic inputs during the process of the conversion to
organic from the conventional.

Materials and methods

Field trials were conducted for four successive years 2005-2009 at Kanpur, India in irrigated
lands. Field blocks of 0.5 acre were prepared for organic as well as for the conventional practices.
Buffer crop was raised in the fields bordering to the plots with conventional practices.

Experiment was started by sowing the organic fields with the Sesbenia for the purpose of
the green manuring. The field was prepared by ploughing the green manure and adding fully
composted cow dung @ 200kg/plot, prepared at the farm. Mustard seeds were treated with
Trichoderma biopesticide @ 10 gm/kg of seed and sown in the fields @ 2.5 kg seeds/plot in the
ploughed field. In control plots NPK fertilizer was added @ 20 kg/plot. The seeds were treated
with the Captan fungicide @ 2gm/kg before the sowing of the seeds.

An area of 1x1 meter in all the plots were demarcated and sown with 100 seeds of mustard
to study the germination % in the successive conversion year. Control were the plots in which
were managed conventionally.

At flowering stage the organic plots were treated with the neem formulation@1000 ml/acre.
In the control plots chemical insecticide Monochrotophos was sprayed for the protection against
the aphids. All the treatment and the control were in triplicates. Control plots were separated
with appropriate buffer crop. After harvesting the crop the organic fields were amended with
the green manure and compost twice in a year to maintain the soil fertility where as in control
only chemical fertilizers were used.

Results

The result obtained shows that there was 17 % decrease in germination in first year of
conversion which reduced to 8% in the second year. From third to fifth year there was increase
in germination ranging from 10-26 % (Figure 1).

100 - Germination % of seeds in conversion period

90 A
80 A
70 1
60 A
50 1 —&— Treatment—4— Control
40 A
30 T T T T 1
1st year 2nd year 3rd year 4th year 5th year

% germination

Conversion year

Figure 1: Showing % germination of mustard seeds sown in control and treated plots
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Figure 2: Showing height of mustard seeds sown in control and treated plots

Increase in growth was recoded in the mustard plants after completing the one year of
conversion period. In first year there was decrease of 10% in the growth of mustard plants but
after second and upto fifth year there was a sequential increase of 1-18 % in the growth of plants
sown in the organic field as compared to the seeds grown in the conventional plots (Figure 2).

The yield data shows that initially there was decrease of 22 % in first year and 7% in the
second year in the yield of mustard seeds sown in the conversion plots as compared to the
control plots. From the third year an increase in the yield was reported ranging from 13-33 %
over the control plots (Figure 3).

Discussion

Agricultural practices in which organic fertilizers are applied provide sustainable development
by minimizing the losses to environment, increasing soil microbial population, humus content and
ultimately improving health of soil. An increase in growth and yield of plant has been reported
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Figure 3: Showing yield of mustard seeds sown in control and treated plots
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in various studies conducted to evaluate the organic practices. Gomma and Mohamed (2007)
reported an increase in growth and yield using bio-organic fertilizers in guar. Application of
bio-organic fertilizers have positive effects on the growth and yield. Amany et al 2002, Abdel -
Wahab and Said (2004), Gomma and Khattab (2003) reported that using bio and organic fertilizers
there was an increase in yield of triticale, bean and roselle pink over control plants. Steven et. al
(2000) in their studies found that use of cultural practice, crop rotation and application of organic
chemicals decrease the disease and increases yield. Crop rotation was considered as an important
parameter in the organic farming for disease control and crop productivity. Perters S.E (1994)
and Neera et al (1999) reported that initially there is decrease in the crop productivity for 1 - 4
years. After this period there is gradual increase in the crop productivity which increases with
time duration during the period of conversion. Chemical fertilizers are fast source of nutrition
and when their use is stopped in organic farming during conversion period, the eroded soil
takes time to improve its fertility. The increase in the growth and yield get sustained due to the
addition of the organic inputs.

Conclusions

The present study clearly shows that initially there is decrease in the growth and yield of the
mustard crop during the conversion period from the conventional to the organic. This decrease
is temporal and with time there is regular increase in the growth and yield of the mustard which
is sustained. The organic farming method provides a sustainable growth and development
when applied in a better way.
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CATCH CROPS TO REDUCE WIREWORM DAMAGE IN MAIZE

BRUNNER, N.', TRSKA, C.", HANN, P." & KROMP, B.!

Key words: catch crops, wireworms, natural pest control, maize, buckwheat

Abstract

Wireworms (Coleoptera: Elateridae) increasingly damage potato, maize and field vegetables in both
organic and conventional farming. The Austrian research project “New approaches to requlate wireworms,
with a special emphasis on organic farming” aims at finding preventive and non-chemical control measures.
The objectives are to develop a risk assessment system and to investigate alternative methods of pest control.
In a field study in 2008, catch crops were tested as a means of reducing wireworm damage in maize, based
on the concept that fast-growing plants attract wireworms and keep them off the main crop. On a wireworm
infested field in Upper Austria, buckwheat and wheat were sown by hand between the maize rows. The
control treatment was maize without a catch crop. 4 replicates of each of the 3 variants were applied in
randomised blocks. In the treatment with buckwheat the wireworm damage was lowest (11 %), compared
to the variants with wheat (16 %) and without catch crop (27 %).

Introduction

Wireworms (Coleoptera, Elateridae) are the soil-dwelling larvae of click beetles. Their larval
stage lasts up to 5 years. During this time a number of harmful species, mainly of the genus
Agriotes, feed on potatoes, maize and other field crops causing remarkable damages. In Austria,
wireworm damages have been increasing during the past few years. In potato, wireworm damage
causes reduced yield quality and thereby financial losses especially in organic farming, where
the price level is higher than in conventional farming. In maize, the feeding holes on the sown
corn or on the stem base of the seedlings and young plants stop plant growth, which can cause
enormous yield losses.

Currently, the Austrian project “New approaches to regulate wireworms, with a special
emphasis on organic farming” is run by Bio Forschung Austria in cooperation with the Institute
of Plant Protection, University of Agriculture in Vienna and the Institute of Ecology, University of
Innsbruck. Implying the knowledge and experience of interested farmers, it aims at revealing the
causes for wireworm damage in potato and maize. Therefore the relevance of site-related factors
(soil and landscape structure) as well as cultivation-specific factors (crop rotation, manure and
soil cultivation) for wireworm damage is evaluated. On the basis of these data, in order to avoid
damages, a risk assessment system is developed. As means of actively controlling wireworms,
catch crops and soil cultivation are investigated in field tests; the aim is to prevent or at least
reduce damage. Foraging wireworms are attracted to carbon dioxide emitted by germinating
and growing plant roots: This is the basic concept of so-called catch crops.

' Bio Forschung Austria, RinnbdckstraBBe 15, 1110 Wien
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Fast- growing plants are sown between the maize rows, as an alternative food source, to
attract wireworms and keep them off the main crop. In a field study in 2008, a catch-crop trial
with buckwheat and wheat strips sown between maize rows was performed in Upper Austria.

Materials and methods

The field site is situated in Kirchheim (Innviertel, Upper Austria). After 20 years of permanent
grassland the field was ploughed in February 2008. After ploughing, many wireworms were
visible in the soil indicating a high wireworm incidence. On 5 May maize was sown. On 6 May,
buckwheat and wheat were sown as catch crops. The stripes were 10 to 15 cm wide and sown
by hand (about 4 g/m?) between the maize rows. 4 replicates of each treatment were applied
in a randomised block design. The 12 plots were each 25 m long and about 3 m wide (5 rows
of maize, distance between the rows: 70 cm). Plant and soil samples were taken from randomly
chosen spots within the middle 3 maize rows on 27 May and 3 July, without sampling the same
spots twice. For evaluating wireworm densities, 6 soil samples (15 cm in diameter, 10 cm in
depth) per plot were taken and hand-sorted for wireworms. In each plot 3 soil samples were
taken in the maize rows and another 3 nearby in the catch crop. The control plots without catch
crops were sampled likewise. For estimating wireworm damages, in each plot the maize plants
were counted along 4 m transects in the rows. The number of wireworm damaged plants was
evaluated by digging out the wilting and undersized plants and checking their roots and stem
base for wireworm feeding holes.

For statistical analysis, differences between the treatments, regarding the percentages of
damaged maize plants were tested by 1-factorial ANOVA. Percentage data were transformed
by arcsin-function (p’ =arcsin \Vp) (Khler et al 2002).

Results

The results for the wireworm damage evaluation of the maize plants are shown in Figures 1
and 2. Wireworm damage occurred in all three treatments. In July there were more gaps in the
maize stand and the percentage of damaged plants was higher than in May.

The highest amounts of damaged plants were found in the control plots, with 5% on 6 May
as well as with 27 % on 3 July. In the wheat treatment 2.5 % of the maize plants were damaged
in May and 16 % in July. In the buckwheat plots the maize stand was least thinned out and the
percentage of damaged maize plants was lowest, though the differences between treatments
were not significant (ANOVA: F = 2.2; p = 0.17).

On 3 July, the total drop out rates (wireworm plus unidentified damages) of maize plants
were estimated and compared to the initial stand densities from May. Again, the lowest damages
occurred in the buckwheat treatment, although no significant differences between the treatments
were found (ANOVA: F = 2.1; p = 0.18).

The total number of wireworms in the soil samples was low. In May, a total of 80 wireworms
(@ mean of 1.1 per sample) and in July 35 wireworms (a mean of 0.5 per sample) were revealed
from the soil samples. In the control more larvae were counted in the maize rows than between
the rows, in May as well as in July (Figure 3). The highest number of wireworms was found in
the wheat treatment in May.
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Figure 1: Percentage of maize plants damaged by wireworms on 27 May (left) and on
3 July (right) plus standard deviation for the treatments control (C), buckwheat (BW)

and winter wheat (WW).
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Figure 2: Percentage of total drop out rates of damaged maize plants counted on
27 July compared to 27 May and standard deviation for the treatments control (C),
buckwheat (BW) and winter wheat (WW).
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Figure 3: Number of wireworms from soil samples in the maize rows and in the catch crop
per treatment in May and in July. C = control, BW = buckwheat, WW = winter wheat
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Discussion

Successful trials, using catch crops to detract wireworms from the main crop, were carried
out in Canada and in Germany: Stripes of wheat, sown between strawberry plants, reduced the
percentage of damaged strawberry plants from 43 % to 5% (Vernon et al. 2000). In Germany,
pyrethroid- incrusted wheat, sown between potato rows, reduced the damaged potatoes by
74 % (Zellner 2004). Different catch crops were tested in Nordrhein-Westfahlen with no positive
effect on the potato quality; anyway the overall wireworm damage in the trial was low (Schepl &
Paffrath 2007). In maize, the seedlings and young plants are most affected by wireworm-feeding;
older plants most often survive the attack. So it makes sense to sow an attractive, fast growing
catch crop at the same time as the maize. In this trial the wheat did not grow well and, maybe
therefore, no effect on the maize plants could be seen. The buckwheat was growing well and
the lowest number of damaged maize plants was counted in this treatment.

Conclusions

The results, though not statistically significant, are promising. Stripes of buckwheat between
the maize rows may reduce wireworm damage. Further tests should be carried out maybe
on a larger scale. Different sowing densities and planting dates of the buckwheat should be
tested.
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INFLUENCE OF IRRIGATION ON ORGANIC SOYBEAN
PRODUCTION IN THE DRY REGIONS OF EASTERN AUSTRIA

HOFER, M.}, SCHWEIGER, P.! & HARTL, W.!

Keywords: organic agriculture, soybean, cultivars, irrigation, seed parameters

Abstract

In Austria organic soybean is mainly produced in the eastern part of the country due to its temperature
requirements. To examine genotypic differences with respect to seed quality under different water conditions
a three-year field trial was conducted. Seven soybean cultivars were grown under well-watered conditions
versus mild drought stress. Soybean cultivars of maturity groups 00-0 had higher grain yields as well as
higher seed protein concentration in comparison to early maturing cultivars (maturity group 000). In all 3
years the cultivar "Essor” achieved significantly higher values (p<0,05) in comparison to “Merlin’, additionally
“Cardiff" and "Essor” gained significantly higher (p<0,05) protein concentrations compared to “Lambton’.
Irrigation had a generally positive and highly significant impact (p<0,01) on yield and quality parameters.
However, the magnitude of this effect varied between years.

Introduction

In 2007 10 % of the Austrian soybean production area was under organic management (AMA
2007) with a still increasing tendency. Organic soybeans are mainly grown in the relatively dry
and warm eastern regions of Austria due to their temperature requirements. Soybeans contain
an average protein concentration of 35-40% and have a high significance as animal feed as well
as for human consumption. Due to the high protein concentration in their seeds, soybeans have
a high nitrogen requirement. As legumes they have the ability to fix atmospheric nitrogen via
rhizobial symbionts. Under optimal environmental conditions most of their nitrogen demand
can be covered by N, fixation and nitrogen pools in the soil may even be increased (Unkovich and
Pate 2000). Extensive nodulation is an important factor for yield as well as protein concentration
(Gretzmacher et al. 1994). The efficiency of the symbiosis and consequently soybean yield is
additionally affected by choice of cultivar, bacterial strain as well as environmental conditions
(Montanez et al. 1995; Ayisi et al. 2000). Of these, especially drought stress has been shown to
have severe negative effects on the functioning of the rhizobial symbiosis (Sinclair and Serraj,
1995).

Soybeans scheduled for food production purposes have to meet certain quality criteria. For
the production of soymilk or tofu soybeans should contain a minimum of 42 % protein in the seed.
However soybeans produced under central-european conditions often have protein values below
40% due to climatic conditions (Vollmann et, al. 2000) and consequently are outrun by better
qualities offered on the international market. Therefore this field study aimed at a productivity
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analysis of different soybean cultivars grown under well-watered conditions and naturally
occuring mild drought stress with respect to their suitability for food processing.

Materials and methods

From 2005 to 2007 field experiments were conducted at 3 field sites in Lower Austria. The
average annual air temperature is above 9°C and the average annual precipitation ranges from
500mm to 600mm (Cepuder et al. 1998). A core set of 7 soybean cultivars belongig to different
maturity groups was cultivated by commonly used equipment in 4 replications. Plot dimensions
were set with 3x10m and a distance between rows of 50cm sown with a seed density of 60 seeds/
m?. Cultivars were inoculated by application of two different rhizobia compounds (Bradyrhizobium
japonicum) each of with in the recommended concentration. Irrigation took place as required
2-3 times during flowering (developmental stage R2) and the beginning of pod formation
(developmental stage R3) by applying an amount of 35mm water respectively. The mature
plants were harvested, beans separated from the pods and thereupon further parameters were
determined. The protein concentration of ground corn samples was analysed by near infrared
spectroscopy (NIRS, Bruker Matrix-IFT-NIR System; Bruker, Ettlingen, Germany) and obtained
values were referred to g kg™ dry matter. Statistical data were calculated by using Systat and
conducting an analysis of variance followed by a comparison of mean values according to Tukey.
The results on the influence of irrigation on cultivar performance are presented as relative data
referring to the particular mean value of cultivars grown under natural water conditions with
mild drought stress (equates to 100 %).

Results

Tab. 1: Significance of influence factors on analysed parameters.

Y (kg/ha) Prot (mg/g)
Year ** **
Cultivar * **
Year * Cultivar n.s. **
Year * Irrigation ** *x

Y=yield (kg/ha), Prot=protein concentration (mg/g), [** p<0,01; * p<0,05; n.s. not significant]

The results of the analysis of variance reveal a highly significant annual influence for both
parameters (p<0,01) as well as a significant influence of the choice of cultivars regarding yield
(p<0,05) and protein concentration (p<0,01). During the observation period cultivar differences
varied significantly (p<0,01) for protein concentration whereas the parameter corn yield remained
unaffected over the years. Irrigation was shown to have a highly significant influence on the
oberserved parameters (p<0,01) but showing differing impact levels in the 3 years. Analysed
cultivars did not differ in their reaction to irrigation.

The cultivars “Essor” and “Lambton” consistently produced above-average soybean yields,
whereas the early ripening cultivars “Merlin” and “OAC Erin” had lower yields combined with
considerable year-dependent fluctuations particularly in non-irrigated plots. In a direct cultivar
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comparison “Lambton” (p<0,01) and “Essor” (p<0,05) produced significantly higher corn yields
than the cultivar “Merlin”.

Irrigation had a constant positive effect on corn yield (see Fig.1) with an average increase
between 31,2% and 53,2 %. Average soybean yield under unwatered conditions ranged from
2,1 t/hato 2,4 t/ha, whereas under well-watered conditions soybean cultivars produced a yield
between 2,8 t/ha and 3,4 t/ha.

200

(%)

W 2005
2006
E2007

Yield_rel.

Cultivars sorted by maturity group (000 - 0)

Figure 1: Relative influence of irrigation on corn yield (in %)

120

(%)

W 2005
2006
E2007

Protein_rel.
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Figure 2: Relative influence of irrigation on protein concentration (in %)
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Protein concentrations were influenced by choice of cultivar and year-specific variations
(see Table 1) with non-irrigated plots being more affected. The cultivars “Apache”, “Cardiff”,
“Essor” and “Maple Arrow” revealed significantly higher protein concentrations in comparison
to “Merlin” (p<0,01) irrespective of irrigation. Within maturity group 00 “Cardiff” and “Essor”
produced significantly higher protein values than “Lambton” (p<0,05). In non-irrigated plots the
analysed protein concentration ranged from 35,0 % to 37,8 % on average, protein concentrations
in well-watered plots ranged from 35,6 % up to 39,2 %.

Discussion

In comparing cultivar performance, soybean cultivars of maturity group 00 produced higher
corn yields as well as higher seed protein concentrations in comparison to the early maturing
cultivars Merlin and OAC Erin (maturity group 000), whose results tended to fall behind particular
experimental mean values and additionally revealed higher fluctuations in yield and protein
productivity during the years (Hofer et al. 2008). In all 3 years the cultivar “Essor” achieved
significantly higher values (p<0,05) in comparison to “Merlin”, additionally “Cardiff” and “Essor”
gained significantly higher (p<0,05) protein concentrations compared to “Lambton”. Irrigation
had a constant positive effect on corn yield (see Fig.1) with an average increase between 31,2 %
for the cultivar “Maple Arrow” and 53,2 % for “OAC Erin". Protein concentration was influenced
in a negative way in 2007 (see Fig.2) with a reduction varying between 2- 7 % depending on the
cultivar observed. Climatic conditions in 2007 appeared to have had an exceptional influence
on the impact of irrigation and therefore seemed to have variably influenced the dynamics of
growth for cultivars of different maturity groups.

Conclusions

The results obtained in this study exhibit a better suitability of soybean cultivars of maturity
group 00 for field sites under natural water conditions with mild drought stress or where
irrigation is not feasible. The impact of irrigation proofed to be highly influenced by climatic
characteristics and growth dynamics seemed to be affected to a different degree during the
vegetation period. Therefore advanced research focusing on growth parameters of cultivars
belonging to different maturity groups has to be conducted in order to identify the crucial
characteristics of interactions.
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PRELIMENARY RESULTS ON A COMPARATIVE STUDY
EVALUATING LANDRACES OF COMMON BEAN

(PHASEOLUS VULGARIS L.) UNDER ORGANIC AGRICULTURE IN
A PROTECTED AREA IN GREECE.

VAKALI, C.!, PAPATHANASIOU, F.2, PAPADOPOULOS, I. & TAMOUTSIDIS, E.

Key words: local landraces, dry beans, organic growing conditions, yield characteristics,
cooking time

Abstract

Organic farming requires cultivars or landraces that are specifically adapted to this low input cropping
system. Six landraces of Greek common dry bean (Phaseolus vulgaris L) and one from the neighbouring Former
Yugoslav Republic of Macedonia (FYROM) were evaluated for different agronomic and physicochemical
characteristics under organic conditions in the National Park of the lake Prespes, on the borders of Greece,
FYROM and Albania. Significant differences among landraces were found in yield characteristics such as
yield plant’, pod plant' and seeds pod™ with two of the landraces performing the best. The cooking time was
estimated by measuring seed hardness using a penetrometer. There was a considerable variation between
the landraces tested with cooking times between 25-45 minutes. Some of the landraces could be a useful
resource for the development of organic farming systems in this protected area.

Introduction

Organic farming is increasingly gaining interest in Greece with organic farmers especially
in the North part of the country to have tripled in the past few years. However, the research on
organically grown land is limited with organic farming relying on the improvements achieved
by conventional methods. The use of modern cultivars in the organic context does not imply
that these are the best cultivars for the organic cropping system. Indeed, the lack of specifically
adapted cultivars or landraces is one of the most important problems (Desclaux, 2005). A major
intention of organic farming is to use local varieties or populations that are best adapted to
the needs of these forms of agriculture (Lange et al., 2006, N.A.G.R.E.F., 2005). The long-term
cultivation of dry bean at distinct microenvironments in Greece, combined with the extensive
genetic heterogeneity, led to various landraces with particular genetic and morphological traits
(Papoutsi-Costopoulou and Gouli-Vavdinoudi, 2001). In some regions of Greece and FYROM
dry bean local landraces are still cultivated, mainly with traditional methods (e.g., harvesting
by hands). Compared to commercial varieties, these landraces are less productive and more
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variable, but better adapted to the specific pedoclimatic conditions of these restricted areas.
Moreover, their product has market desirable quality traits (i.e., easy cooking, tasteful, thin peel).
Organic farmers can profit from the physiological and qualitative characteristics of such genetic
material adapted to local conditions with possible tolerance to diseases and weed competition.
Consumer preferences of high quality product with good physicochemical characteristics are
also an important factor when selecting cultivars adapted to organic farming. It is therefore
a fundamental concern of an organic management system to evaluate and choose varieties or
locally adapted landraces that have constantly high yields with low input (Ghaouti et al., 2008).
The objective of this study was to evaluate locally adapted landraces of common dry bean and
determine the most adequate type of dry bean fitting the requirements of organic farming in the
region of Lake Prespes. The results will contribute to the better exploitation of local plant material
and give usimportant information about the use of particular local landraces of beans concerning
their agronomic behaviour, yield and qualitative characteristics of the final dry product.

Materials and methods

Seven landraces of common bean, Phaseolus vulgaris L., collected in the last five years
(Papadopoulos et al., 2004) in traditional areas of common cultivation in Northern Greece
and FYROM were studied (Table 1). Each landrace, cultivated for over 30 years from each
farmer avoiding seed mixing, was originally collected (500 g sample) from farmer’s stocks. The
populations numbered 1, 2 and 3 were collected around Prespa lakes (1:Agios Germanos, 2:Plati,
3:Laimos), population number 4 from neighbouring FYROM (4:Nakolets) and numbers 5,6, and 7
also from Northern Greece (5:Chrisoupoli, 6:Kastoria, 7:Florina). The experiment was established
during the summer of 2008 to the village Pili situated in the traditional area of common bean
cultivation close to Lake small Prespa, Greece (40° 50" 1N, 21° 07" 2E, 856 m altitude and soil
developed during Neogene by lacustrine deposits). The agronomic practices followed those
of organic agriculture recommended for the crop in this region. The field was fertilized 2 years
earlier with 50 tn per hectare of dry cattle manure. The landraces were planted in a randomized
complete block design with four replications. Each replication consisted of seven plots (one
for each landrace) and each plot of 4 three meter rows, with plant to plant distance of 60 cm
and row to row distance of 70 cm. During the growing period, data related to phenology, yield
and yield components and seed characteristics were collected (IBPGR, 1982). Beginning of
flowering, end of flowering, physiological maturity, yield and yield components such as pods
plant’, seeds pod™ (determined on twenty pods per plot) and yield (g plant”). Seeds length,
width, and thickness were determined on 20 seed per plot, seed weight (g/100 seeds), water
absorption by 12 and 24 hours and hydration coefficient (Bishnoi and Khetarpaul, 1993). Seed
coat proportion was determined on 10 seeds per plot, as the ratio in weight between coat and
cotyledon expressed in percentage, after removing the seed coat from the cotyledons, both
after soaking and keeping them for 24h at 105 °C. Cooking time was determined according to
the method described in llliadis (2001). Sixty seeds from each plot soaked for 12h were placed
in a 500 ml conical flask with 350 ml of distilled water. The flasks were placed in a water bath
kept at 100 °C. After 15 min of initial cooking, samples of 10 seeds were taken from each flask
at 5 min intervals. Using a penetrometer (Sur PNR-6, Berlin, Germany) with loading of 50 g and
gravity of 0,5s needle intrusion depth was measured. The seeds were considered cooked when
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they reached the value of 6 mm. The criterion of 6 mm needle penetration representing fully
cooked seeds was derived with a method described in Iliadis (2001). Comparison of means was
conducted by Least Significance Test (LSD) after Analysis of Variance (ANOVA), for one-factor
randomized complete block design.

Tab. 1: Collecting place, growth habit and seed colour of the 7 landraces evaluated.
Altitude, long term average temperature and rainfall of the collecting places.

Landrace | Collecting place Growth Seed Altitude (m) Mean T °C Average
habit* Colour rainfall

1 Agios Germanos \% white 856 1.3 680

2 Plati \Y white 883 1.5 680

3 Laimos \% white 871 11.0 700

4 Nakolets \Y white 870 1.3 685

5 Chrisoupoli \% white 8 15.8 590

6 Kastoria \Y white 623 12.8 610

7 Florina \% white 1010 1.9 580

*1V indeterminate climbing type

Results

In general, the studied populations showed limited variation in the morphological

characteristics measured in the present study and no serious disease and pest problems occurred.
Hence, we focus here on the yield component results (Table 2). The yield varied considerably with
two of the dry bean landraces deserving particular attention since their values were better than
the others in two or more yield traits. The landraces from Kastoria and Nakolets had higher yield
(g plant™) with 149,7 and 153,8 g plant” and also the highest number of pods plant! with 101,1
and 75,2 respectively. Similarly higher was the number of seeds per pod with 5,01 for Kastoria
and 4,96 for Nakolets landraces.

Tab. 2: Mean of the most important seed and yield characteristics of seven dry bean
landraces grown under organic conditions in 2008.

Landrace Pods plant’ Seeds pod” gplant’ g 100 seeds’
1 49,6 b 4,04 c 90,2b 82,5a

2 558b 4,38 bc 115,5 ab 73,5 bc

3 58,5b 503a 121,2ab 68,3 bc

4 75,2ab 4,96 ab 153,8a 66,5 cd

5 51,8b 4,35 bc 91,5b 68,8 bc

6 101,1a 5,01a 149,7 a 58,4d

7 73,7 ab 4,29c¢ 132,8 ab 739b
LSD (P<0,05) 39.3 0.61 53.4 7.34

*a-d= means within the same column with different letters are significantly different (P<0.05)

However, both showed the lowest weight in g 100 seeds™. Generally there was a strong
correlation between yield per plant and number of pods plantr=0.87 (P<0,01) and the number
of seeds pod™ r=0.56 (P<0,05). In contrast a negative correlation (r=-0,35) was observed between
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the seed yield plant’ and the seed weight. Most of the tested landraces had a hydration index
close to 100% in 24 h, which indicates that the seeds absorbed as much weight as their dry weight
(data not shown). Coat percentages observed in this study were between 7,48-9,01 with the
landraces from Laimos and Florina having the lowest and highest means respectively (Table 3).
Differences on the cooking time were more prominent. The lowest cooking time of 25 minutes
was observed in the landrace from Chrisoupoli and the highest values of 40 and 45 minutes in
the landraces from Laimos and Agios Germanos respectively.

Tab. 3: Percentage of coat to sperm of the bean seeds and time of cooking.

Landrace Coat (%dm) Time of cooking (min)
1 8,38ab 45d

2 8,02b 32b

3 748b 40 cd

4 8,65 ab 37 bc

5 8,89a 25a

6 8,37 ab 33b

7 9,01a 35bc

LSD (P<0,05) 0.85 6.7

*a-d= means within the same column with different letters are significantly different (P<0.05)

Discussion — Conclusions

Results show limited variation within landraces. The lack of exchange of genetic material
between farmers, the traditional way of cultivation (e.g., no mechanical harvesting), and the
consecutive inbreeding and selection carried out over the years by each farmer, might have
led to increased genetic homogeneity within populations. However, there was a considerable
variation between the tested landraces in yield component characteristics, with the landraces
from Kastoria and Nakolets having much higher yield plant’, seeds pod'and pods plant’. The
positive correlation of yield per plant with the number of pods and the number of seed per pod
is in accordance with other reports (Abebe and Brick, 2003) and well explains the higher yields
of these two landraces. However, the negative correlation between the size of the seeds and the
yield is a fact that has to be kept in mind when choosing the best performing landraces since
large-seeded cultivars (more than 70 g per 100 seeds) are preferred by consumers and industry
(Piergiovanni et al. 2000). Both the high yielding landraces had seed weights below this level,
and especially number 6 had very small seeds. Cooking time is also important for consumers,
and should be short to save time and energy. The cooking time varied significantly, with the
shortest time obtained for the land race from Chrisoupoli (25 minutes). However, this landrace
had a low yield performance. This population had the highest hydration coefficient and this
could explain the lower cooking time. Dry bean with high hydration coefficient require generally
less cooking time (Castillo et al. 2008).

This preliminary report of agronomic and physicochemical properties of several landraces
revealed variability that could lead to the selection of cultivars best suited for organic growing.
Nevertheless evaluation in a single environment may not result in high and stable performance
in a range of environments due to Genotype x Environment interactions. That induces the need
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for multi-environment evaluation in different locations or/and years. Well-adapted landraces
may be used as source material in breeding programs under low-input conditions.
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YIELD AND STARCH CONTENT OF POTATOES FROM
CONVENTIONAL AND ORGANIC FARMING

KAS, M., DIVIS, J.2, MATEJKOVA, 8.2
Key words: potatoes, organic farming, conventional farming, yield, quality

Abstract

Four cultivars of table potatoes were observed during a three-year field experiment in Lukavec, Czech Rep.
Yields and qualitative parameters of table potatoes, such as starch content and tuber size categories, were
compared in two different growing systems — organic and conventional. In the study, favourable (clover)
and less favourable (wheat) effects of preceding crops on potato yield were observed.

Introduction

Organic farming is a form of agriculture which bans the use of synthetic fertilizers and
pesticides, plant growth regulators, as well as genetically modified organisms. As far as possible,
organic farmers rely on crop rotation, integrated pest management, crop residues, compost,
and mechanical cultivation in order to maintain a healthy soil environment and for the control
of pests (Singh et al., 2008). Managing soil fertility is recognized as a cornerstone for maintaining
crop production potential (Mallory et al., 2007). Year to year variations in yields are an inherent
risk associated with crop production, and many growers rely on intensive mechanical or chemical
inputs in order to preserve crop yields in the face of fluctuating environmental conditions (Smith
etal., 2007).

Materials and methods

Four table varieties of potatoes belonging to different maturity groups (Adela, Bionta, Ditta,
and Magda) were tested in a field experiment during years 2006-2008. The field experiment
was carried-out at the Lukavec experimental station, near Pacov (Czech Republic). The soil and
climatic conditions are shown in Table 1.

Tab. 1: Description of the Lukavec research area.

Altitude (m above sea level) 620

Soil texture sandy-loam soil
Soil type Cambisol
Average annual air temperature (°C) 6.9
Average annual precipitation (mm) 686

' Crop Research Institute Prague - Ruzyné, Czech Republic, e-mail: kas@vurv.cz
2 University of South Bohemia, Faculty of Agriculture, Ceské Budé&jovice, Czech Republic
3 Crop Research Institute Prague — Ruzyné, Czech Republic
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The cultivars of potatoes were tested in two different growing systems: the organic system
(0S) and conventional system (CS), after two different preceding crops: favourable (clover) and
a less favourable one (wheat). Potatoes under the organic farming system were grown according
to regulation board standard 2092/91; the conventional system was without restrictions. Farmyard
manure, at the rate of 30 t.ha™' was applied in both systems after wheat. After clover, manure
was not applied. Mineral fertilizers in doses of 100 kg N.ha", 80 kg P,0_.ha" and 100 kg K,0.ha"
were used in the conventional treatments. Likewise, potatoes were treated with pesticides. The
width of each row was 0.75 m, and the density was 45 000 tubers per hectare. Protection against
potato blight (Phytophtora infestans) in the organic variants with plot size 10 m? was accomplished
with an allowed copper preparation. Preparation Novodor with active Bacillus thuringiensis
was allowed at market. Registration of this preparation was expired. There is not any registered
product against the potato beetle (Leptinotarsa decemlineata) in the Czech Republic available for
organic farming (Sarapatka et al. 2006). The organic variants were cultivated twice by mechanical
tools during vegetation, while herbicides were only used in the conventional plots. The yields
of tubers and the starch contents were observed. Seven bunches from each experimental plot
were analysed and the total number of tubers were counted. Tubers were divided into three
size categories: <3 cm, 3-7 cm, and >7 cm. Results of the field experiment were analysed with
STATISTICA CZ 8.0 software. Analysis of variance and the Tukey HSD test were performed.

Results

Significant difference between the conventional system and the organic system in the tuber
yields was found Yield reduction under organic management were mainly caused by diseases
and pests that reduced the leaf area of the potato plants and limited growth duration. Late
blight (P.infestans) is the greatest limiting factor in potato production. It was confirmed in 2007,
which had dry and hot weather. Potatoes matured at the same time in both systems. A decrease
in yield was observed in 2008 with the organic farming system due to the expansion of potato
beetles from neighbouring fields. This expansion of the potato beetle could not be regulated
by hand collection, and the plants were destroyed. The potato yields for the observed years
are shown in figure 1.
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Figure 1: Potato yields in two growing systems in observed years
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A significant influence of the preceding crops upon potato yields was found (see Fig. 2 and
Tab. 2). The potato yield after clover was about 8 t/ha greater than after wheat amended with
manure. We did not observe any significant differences among the varieties used. As it was
possible to derive from results, the potato yield can be affected preceding crops in organic and
conventional growing system. Potato yields differed in both growing systems. The difference
in potato yield after clover and wheat was low in varieties Ditta and Magda and was great in
varieties Adéla and Bionta in both growing systems.

Tab. 2: Average values of potato yields after foregoing crop.

Preceding crop Yield * [t/ha]
wheat 37.47°
clover 45.12°

*the values for yields, with different letters, are significant at p<0.05

Significant differences of the starch content among cultivars were observed (Tab. 3). On the
other hand, neither the preceding crop nor the growing system had a significant effect on the
starch content. With the organic system, a significantly higher number of tubers in a bunch,
and a higher proportion of tubers within the 0 - 3 cm size category were observed. Neither the
foregoing crop nor year had any noticeable effect on the number of tubers in a bunch, nor the
proportion of tubers being in any special size categories.

Tab. 3: Starch content of potato cultivars.

Cultivars Starch content * [ %]
Adela 11.76°
Ditta 11.93
Bionta 13.08%¢
Magda 14.28¢

*the values of starch content, with different letter combinations, are significant at p<0.05
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Figure 2: Effect of preceding crops on potato yield in both growing systems
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Discussion

The results of our experiment showed a positive influence of use of a preceding leguminous
crop (clover), which ensured a higher yield of potatoes under both growing systems when
compared with wheat plus manure (Tab. 2). An increase of potato yield is commonly reported
as a result the application of organic manure (e.g. Kleinhenz, 2003). Sturz et al. (2003) found that
a preceding clover cultivar had no influence upon the studied cultivars of potato. However, some
of cultivars showed a significant yield advantage (P = 0.05). During 2002 - 2004, research was
carried-out in Poland to compare the marketable yields (that part of the total yield which meets
the requirements of market purchasers) of potato tubers from organic plantations, compared
to those grown using an integrated system. These results indicated that, generally, the share
of marketable yield to the total yield was lower from the organic farming than that from the
integrated systems (Nowacki, 2007).

Conclusions

The protection of potato plants against potato blight and the potato beetle in ecological
(organic) farming system seems to be the most important condition for success. A high yield
attained due to a good foregoing crop may be devalued due to a high proportion of small tubers
that produce a less marketable product.
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ECOLOGICAL GROWING OF FODDER BEET

HONSOVA, H.,' & BECKOVA, L.2

Key words: fodder beet, varieties, organic farming, yield

Abstract

Six fodder beet varieties and one sugar beet variety were compared in three-year experiments at the
ecological area in Uhfinéves (in 2005 and 2006 Lenka, Hako, Kosteleckd Barres, Jamon, Monro, Starmon and
sugar beet Merak, in 2007 Bucansky Zluty vdlec site of Kosteleckd Barres). Variety Hako had the highest yield
of bulbs from all varieties in 2005 and 2006. The varieties Bucansky zluty vdlec and Hako had the highest
yield of bulbs of all in 2007, It turned out, that all tested varieties are suitable for ecological farming. High
yields in 2005 were obtained by varieties Monro, Hako and Kosteleckd Barres, in 2006 by Hako and Jamon
and in 2007 by Bucansky Zluty vdlec and Hako. Statistically significant differences were determined among
years of growing and among varieties.

Introduction

Fodder beet areas in the Czech Republic are still diminishing. This crop could find new use
in organic farming. Fodder beet is due to its composition suitable solution of energy deficiency
and fiber excess in winter feed rations. Fodder beet in ecological systems of growing is not
only a good precrop, but it is first of all valuable feed for young and breeding animals. Its easy
digestible pulp, high content of mineral elements and vitamins give it a favourable place in
fodder rations of poultry, sows, rabbits and other kinds of small animals. It is also used for cattle
in foothills, where quality production of ecological maize silage would be difficult (Sroller —
Pulkrabek, 1993). The aim of our research was to compare and to recommend varieties of fodder
beet for organic growing based on an evaluation of the productivity.

Materials and methods

In three years experiments (2005-2007) small-plot trials were established (in four repetitions
on plots with harvest area of ten square meters) with fodder beet on certified and controlled
ecological area of Experimental Station of Department of Crop Production in Uhtinéves. Six
cultivars of fodder beet were used in experiment - especially volume types (Lenka, Hako, Jamon
and Monro) and intermediat type (Kostelecka Barres, Starmon) and sugar beet cultivar Merak
(Table 1). Only in 2007 variety Bucansky Zluty védlec compensated variety Kosteleckd Barres. Row
distance reached 45 cm, spacing in row 19 cm.

During vegetation stands were kept in non-weed state by inter-row hoeing and by manual
hoeing and weeding in rows. No chemical protection against fungal diseases was used.

' Czech University of Life Sciences, Faculty of Agrobiology, Food and Natural Resources, Department of Crop
Production, Kamycka 1219, Prague, Czech Republic
2 Asabove
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Number of plants per plot was determined before harvest. Harvest was performed by manual
collection of roots, which were weighed in a field. Average weight of one root was determined
and also total yield per hectare was recorded.

The results were evaluated by statistical program SAS using analysis of variance at significance
level a = 0,05. Confirmatively different values are marked with different letters (a, b,c, d).

Results and discussion

Yields of roots were strongly influenced by year of growing and by crop density at harvest
(Figure 1). Due to timely sowing and favourable weather conditions in 2005 beet emerged well.
In 2005 after singling we obtained balanced and high numbers of plants at individual plots.
Long winter, late start of spring and drought in the period after sowing in 2006 caused lower
emergence. In 2006 total numbers in individual variants were relatively low in order to achieve
relative uniformity between plots. In 2007 due to rainfall deficiency in period after sowing the
plants emerged slowly and the canopy was off balance.

In 2005 cultivars Monro, Starmon, Hako and Kostelecka Barres reached yields of roots above
one hundred tons per hectare, while in 2006 and 2007 none of varieties exceeded this level
(Table 1). In 2006 the highest yields were reached in cultivars Hako and Jamon. In 2006 the
highest yield of roots reached varieties Hako and Jamon, in 2007 Bu¢ansky Zluty vélec and Hako.
In average of three years the most yielding cultivar was Hako (Figure 3).

Weight of one root (Figure 2) was determined so by genetic dispositions of varieties and the
canopy density and weather conditions. In average of three years varieties Lenka, Kostelecka
Barres and Hako had the highest root weight.

Our experiments confirmed that cultivar Hako is very economic and if we can obtain quality
seed, which is the first condition for complete stand, and high number of plants per ha (70 -
90 thousands of plants per hectare), cultivar Hako would belong to the best varieties of our
assortment. Monogerm French cultivars Monro, Starmon and Jamon, delivered with high quality
of seed, are equivalent to domestic varieties.

Fodder beet cultivars even without chemical treatment against foliar diseases provide very
good yields ensuring economic efficiency of their growing.

Tab. 1: Yield of sugar beet and fodder beet roots.

Variety Roots yield (t*ha-1)

2005 2006 2007 Average
Merak 833a 376¢ 69,2 bc 63,4 ¢
Lenka 90,9 abc 79 ab 86,3a 854b
Hako 106 cd 91,5a 89,4 a 95,6 a
Kostelecka Barres 104,3 bed 61,8 bc 83,1b
Jamon 88,6 ab 87,5ab 84,2 ab 86,8b
Monro 108,9d 74,6 ab 86,4a 90 ab
Starmon 106,3 cd 70,1 ab 71,0c 82,5b
Bucansky zluty vélec 91,3a 91,3 ab




BLOCK . — DIVERSITY IN PLANT PRODUCTION / 33

Plant density at harvest (thousand* ha-1)
120
100
80 —
] W 2005
60 02006
02007
40
20
0 - T T T T T T T |
N > S < NI QL N
> NG NS e NG o N O
@Q} \/z(\ ‘2‘% & ,bé s RG \’b& @0 ’b&((\
NG AN G
&£ *\1’
&
& S
+ Q)\,c
Figure 1: Plant density at harvest (thousand* ha™)
Average root weight (g)
1800
1600
1400
1200 — M
1000 | | 2005
800 m 2006
1 02007
600 =
400- o
200 —
O . T T T T T T T 1
NS > o 5 C o o N
o N & & NG o S o
e & Ny 2 Ry < o <
~ N \{‘_'o% éd Nid N (,)\,’b&
A
N RY
N ¢
S S
NSH
&
Figure 2: Average root weight (g)




34 / BIOACADEMY 2009

Roots yield (t*ha-1)
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Figure 3: Yields of beet roots in t*ha-1 (average of three years)

Conclusion

In all three years (2005-2007) high yields of fodder beet roots were reached. In average of
three years the best yielding cultivar was Hako (95,6 t.ha-1). It confirmed that French cultivars
Monro, Starmon and Jamon are very yielding and regarding quality of seed they are suitable
also for modern technologies of growing. Evaluated cultivars of fodder beet are suitable also
for growing in organic farming. Yields of roots were strongly influenced by year of growing and
by number of plants in harvest.

We can say that fodder beet is suitable plant for enlargement of crop rotations in organic
farming. However organic grower must count with work-intensive weed control, digging and
weeding. Need of hand labor is in organic farming without chemical protection great.
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EFFECT OF GRASS MULCH APPLICATION ON TUBERS SIZE AND
YIELD OF WARE POTATOES IN ORGANIC FARMING

DVORAK, P., HAMOUZ, K.!, KUCHTOVA, P.'& TOMASEK, J."

Key words: grass mulch, potato, yield, soil

Abstract

The aim of this experiment was to evaluate influence of mulching on the tuber yield and on the number
of ware potatoes. In organic farming grass mulch for potatoes was used in 2008. For the experiments different
ways of mulching (grass mulch after planting, grass mulch after second hoeing) were used and compared
with bare soil (control variant). The results showed that grass mulching had positive effect on the yield of
ware potatoes and some of the yield-forming components. The yield of ware potatoes was significantly
higher by 9.3 t/ha in comparison with control variant. The highest number of ware potatoes was found
out in the variant with grass mulch after planting.

Introduction

The effect of organic mulch on tuber yield can have been variable, and this was mainly
attributed to differences in climatic conditions. While increase of the yield through straw mulch
was frequently found under hot and dry summer conditions (Bushnell and Welton, 1931; Singh
etal., 1987). Decrease of the yield under straw mulch has also been reported and was attributed
to below-optimum soil temperature (Opitz, 1948) and reduced soil nitrate levels (Scott, 1921).
Increasing of the quantity of applied mulch increases the effects on soil moisture and temperature
(Scott, 1921; Russel, 1940). Therefore, large application rates of mulch (10 t/ha and more), which
were common in previous studies and practice; appear to increase the risk of yield reduction
in cooler climates.

Materials and methods

In 2008 field trial was conducted at Experimental station of Department of Crop Production
of the Czech University of Life Science Prague-Uhiinéves (sugar beet growing region, 295 ma.s.l.,
average of annual temperature 8.4 °C and annual precipitation 575 mm). Clay-loam cambisol has
topsoil deep 250-300 mm, with neutral pH, organic matter content 1.74-2.12 %.

The experimental station in Uhfinéves is certified for carrying out the experiments in organic
farming.

For the experiments, two pre-germination varieties of early potatoes Finka and Katka were
used in the different ways of mulching (grass mulch after planting, grass mulch after second

' Czech University of Life Science Prague, Faculty of Agrobiology, Food and Natural Resources,
Department of Crop Production, Kamycka 129, 165 21 Prague-Suchdol, Czech Republic,
E-Mail dvorakp@af.czu.cz, Internet www.czu.cz
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hoeing) and in the control variant without mulching (bare soil). All variants were provided in
four parallel repetitions.

Czech University of Life Science Prague, Faculty of Agrobiology, Food and Natural Resources,
Department of Crop Production, Kamycka 129, 165 21 Prague-Suchdol, Czech Republic, E-Mail
dvorakp@af.czu.cz, Internet www.czu.cz

The manual harvest was done 118 days after planting. Harvested tubers were sorted out into
four size fractions (under 40, 40-55, 55-60 and above 60 mm).

Post harvest analyses were focused on the determination of the yields from each variant.
Summary statistics of the effect of mulching and variety on tubers yield were obtained using
Statgrafic Plus 5.1. Statistical analyses were performed using the ANOVA. Means were compared
using Tukey test at the level of significance a = 0.05.

Results and discussion

The results showed that mulching had affected the yield of ware potatoes and some of the
yield-forming components. The highest numbers of ware potatoes were found out in variant
with grass mulch after planting (Table 1). In trials of Déring et al. (2005) tuber size fractions were
not significantly affected by straw mulching.

These results with grass mulch do not go along with recent experiments with the effect
of straw mulch, which did not show any significant yield response of potatoes to straw mulch
(Stoner et al., 1996; Edwards et al., 2000).

Tab. 1: Influence of grass mulching on the number and size of tubers
(on average of varieties).

Variants Structure of tubers under hill
under 40 mm 40-55mm 55-60 mm above 60 mm
weight No. weight No. weight No. weight No.
(9 (9) (9) (9)
Bare soil (control) 164.0 77 580.8 6.9 124.7 0.8 89.0 0.4
Grass mulch after planting 195.2 8.8 682.0 7.5 214.2 15 2239 1.2

Grass mulch after second hoening | 124.1 5.0 624.0 75 183.6 1.3 129.4 0.6

The results from precise field experiment proved the significantly positive effect of grass mulch
applied after planting on the yield of ware potatoes (Fig. 1). The yield of ware potatoes from the
plots with grass mulch used after planting was significantly higher by 9.3 t/ha in comparison
with control variant (without mulch). Whereas Déring et al. (2005) show that response of the
tubers yield to straw mulch were not significant in any experiments and the trends of mulching
effects on yield were evenly distributed (positive trend in five experiments, negative trend in
six experiments).

Higher yields under grass mulch have mostly been attributed to increased soil moisture,
similarly as shown for straw mulch under arid and semiarid conditions (Singh et al., 1987; Saha
etal, 1997; Chandra et al., 2002).
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Conclusions

The results of the application of grass mulch on the ridge of potatoes from the first experiment
year signify fair chance for organic farming because the yield of ware potatoes were significantly
higher by 9.3 t/ha in comparison with variants without mulch.
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BLACK POLYPROPYLENE NON-WOVEN TEXTILE AS MULCH IN
ORGANIC AGRICULTURE

DVORAK, P, HAMOUZ, K., KUCHTOVA, P., TOMASEK, J.' & ERHARTOVA, D.'
Key words: polypropylene black mulch, soil temperature, soil water potential, weed

Abstract

Black polypropylene textile was used in potatoes by organic agriculture and it had positive effect on
soil temperature (in the depth of 100 mm). Slightly higher soil temperatures under black polypropylene
mulch in the vegetation period after planting had favourable influence on earlier stands emergence. The
soil water potential (in the depth of 250 mm) and also the soil water content have been beneficial for black
polypropylene mulch. Significantly lower values of the soil water potentials have been found in the period
after planting and at the end of vegetation. Black polypropylene mulch provided favourable temperatures
and soil moisture.

Introduction

Black polyethylene mulches are used for weed control in a range of crops under the organic
system. The use of black polypropylene woven mulch is usually restricted to perennial crops.
Various colours of woven and solid film plastics have been tested for weed control in the field
(Horowitz, 1993). White and green covering had little effect on weeds, whereas brown, black,
blue or white on black (double colour) films prevented weeds emerging (Bond and Grundy,
2001). There are additional environmental benefits if the mulch is made from recycled materials
(Cooke, 1996).

Aim of this research was found favourable growing procedure of the potatoes in organic
agriculture. Foil or black mulches textile reduce weed biomass, increase soil temperature and
soil water content but their application in praxis is exacting.

Materials and methods

The trial was conducted in year 2008 at Experimental station of Department of Crop
Production of the Czech University of Life Science Prague-Uhfinéves. The altitude of the site
is 295 m a.s.l., the average of annual temperature is 8.4 °C and annual precipitation is 575 mm
(detailed information Table 1). The type of soil is brown soil with high nutrient reserve. Texture
class of soil is clay loam. Organic matter content is 1.74-2.12 %.

For the experiments were used black polypropylene non-woven textile and comparison
with bare soil (control treatment). Two varieties of early potatoes Finka and Katka were used.

' Czech University of Life Science Prague, Faculty of Agrobiology, Food and Natural Resources,
Department of Crop Production, Kamycka 129, 165 21 Prague-Suchdol, Czech Republic,
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All treatments were provided in four parallel determinations. Black polypropylene non-woven
textile was covered on form ridges before hand-planting. During the planting were tubers set to
prepared holes in demand of spacing (450 mm x 800 mm). Tuber yield with black textile mulch
was by 1.4 t/ha lower than control (bare soil).

The results from weed control showed the positive effect of black polypropylene woven
mulch on weeds biomass (by 89 % lowest weight of weed biomass in comparison with control
variant.

Tab. 1: Temperature and precipitation in experimental periods and longterm average.

Longterm average Month

l. 1. . V. V. VI VII. VIl X. XI. XIl.
Air Temperature (°C) -2.1 -0.8 34 8.2 134 | 16.3 | 18.2 17.5 8.6 3.2 -0.5
Precipitation (mm) 28 27 31 46 65 74 74 72 4 34 34

Results and discussion

Black polypropylene mulch used in potato stand did not influence soil temperature in the
depth of 100 mm (Table 2). Even though in certain periods (Fig. 1) the soil temperature was lower
under black polypropylene mulch in comparison with non-mulch variant (control variant).

This is confirmed by results of the Ossom and Matsenjwa (2007) with black polythene mulch,
where the highest soil temperature (in the depth of 100 mm) was found in non-mulch variant
and the lowest soil temperature was found in grass mulch.

Slightly higher soil temperatures (after planting) under black polypropylene mulch influenced
favourably earlier potatoes stands emergence.

Tab. 2: Average month soil temperature (°C) and soil water potential (kPa) in vegetation
period 2008 Prague-Uhfinéves.

Month Soil Temperature (°C) Soil Water Potential (kPa)
Bare soil (control) Black polypropylene Bare soil (control) Black polypropylene
woven mulch woven mulch

V. 12.4 12.5 5.7 4.9
V. 15.9 15.6 25.8 214
VI 18.2 18.0 69.3 66.7
VIIL. 19.2 19.3 44.0 375
VIl 23.0 22.8 61.2 333
Average 17.7 17.6 41.2 32.8

The soil water potentials measured in the depth of 250 mm have been according to monthly
averages always lower under the black polypropylene mulch (Table 2). Lower soil water potentials
signify higher soil water content and use of black polypropylene mulch increased soil water
content. Similarly as in soil temperature, also in soil water potentials, there have been periods
with more significant differences among experimental variants, i.e. in the period after planting
and at the end of vegetation (Fig. 2).
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From evaluated variants (no mulch, grass mulch, black polythene mulch, clear plastic mulch
and newspaper mulch) the second lowest soil moisture was found in variant with black polythene
mulch (Ossom and Matsenjwa, 2007).

Anotherimportant finding, i.e. for organic growers, is that mulch textile significantly regulates
potatoes weeding. The results from weed control showed the positive effect of mulching on
weeds biomass, where by 89 % lower weight of weed biomass was found in black polypropylene
woven mulch in comparison with control variant (bare soil).

Conclusions

Black textile mulch had positive effect on soil temperature (speed up emergence), soil water
potential (average by 8.4 kPa lower water potential) and textile mulch thus decrease need of
irrigation. Textile mulch significant ability to regulate weeding in the growing technology of
potatoes. It is opens up a possibility of its wider use in the system of organic farming.
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ALTERNATIVE PROTECTION OF POTATOES
IN ORGANIC FARMING

TOMASEK, J.' & DVORAK, P.’
Key words: Colorado beetle, late blight, protection, vegetable extract, organic farming

Abstract

There were tested water extracts from Syringa vulgaris and Pyrethrum parthenium. They did not prove
significant differences of decrease of the air attack of Colorado potato beetle (Leptinotarsa decemlineata),
the activity of eggs — laying and the occurrence of larvae in comparison to the control. Interesting trends
of lower-eqgs lying and a lower larvae occurrence were discovered. The liquid spray against the late blight
(Phytophthora infestans) did not significantly decrease neither occurrence of late blight or the yield.

The production of the bio-potatoes is only 0,2 % of all potatoes production in the Czech Republic. The
aim of this experiment was to try alternative methods of regulation of Colorado potato beetle and late
blight (the biggest harmfull organisms of potatoes).

For biological agriculture could be also suitable water extracts. These are possible to use as protection
of potatoes against unfavorable factors (Colorado potate beetle and late blight) and increase yield and
quality of production.

Materials and methods

The trial was conducted in year 2008 at Experimental station of Department of Crop Production
of the Czech University of Life Science Prague-Uhfinéves. The altitude of the site is 295 m a.s.l.,
the average of annual temperature is 8.4 °C and annual precipitation is 575 mm. The type of
soil is brown soil with high nutrient reserve. Texture class of soil is clay loam. Organic matter
content is 1.74-2.12%.

Experimental station Uhfinéves is certified organic for conductance of experiments in
organic agriculture.

Pyrethrum parthenium, Syringa vulgaris and Juglans regia were chosen as plants, which
could have favourable effect on the regulation of the mentioned harmfull organisms. For these
purposes were prepared extracts from mentioned plants and subsequently liquids for the
application on potatoes in organic farming. During selection these plants were used results and
experience publicize from laboratory experiments. The next liquid was used skimmed bio-milk
and commercial preparation Bioan or Kuprikol 50 (table 1).

' Czech University of Life Science Prague, Faculty of Agrobiology, Food and Natural Resources,
Department of Crop Production, Kamycka 129, 165 21 Prague-Suchdol, Czech Republic
(e-mail: tomasek@af.czu.cz)
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Tab. 1: Review spray liquids used during experiments in experimental station Uhfinéves.

The spray liquids against Colorado beetle - 4 applications per vegetation

PYR 5% liquid from Pyrethrum parthenium. (300 |/ha)
SYR 5% liquid from Syringa vulgaris (300 1/ha)
The spray liquids against the late blight - 3 applications per vegetation
cuU Kuprikol 50 (84 % cuprum oxychloride)
1 application = 0,4 kg in 300 | Kuprikol 50/ha
ML 5% liquid from the skimmed milk (300 I/ha)
JUG 5% extract from Juglans regia (300 I/ha)
B 5% liquid of preparation Bioan (20 % lecithin,

10% albumin + milk casein) (300 I/ha)

Results

The liquids used for regulation of Colorado beetle (Pyrethrum parthenium, Syringa vulgaris)
did not prove significant differences in fly-attack of beetles, the activity of laying the eggs and
occurrence of larvae in comparison to control (table 2). Though during this experiment were there
discovered interesting trends of lower eggs-lying (Pyrethrum p. -24,5% and Syringa. v. -19,4 %)
and trends of larvae lower occurrence (Pyrethrum p. -26,8 % and Syringa v. -12,6 %). These liquids
were applied from the first beetle fly-attach till ablation tops (interval 7-10 days).

Tab. 2: The influence spray liquids to beetle-occurence (Colorado beetle).

treatment the number of Colorado the number of larvae the nest of eggs
beetle for 10 plants for 10 plants for 10 plants
Controle 1,23a 31,08a 098a
Pyrethrum 1,42 a 22,76a 0,74 a
Syringa 1,55a 2717 a 0,79a
(LSD) 0,05 0,5644 14,7 0,173

Note: Means with a different letters are significant for P<0.05

Tab. 3: The influence spray liquids to their final effect on production of consumer bulb
(valued during harvest).

Spray liquids Yield of potatoes (t/ha)
Kuprikol 50 30,8a
Skimmed milk spray 276a
Juglans regia 26,4 a
Bioan 26,2a

Note: Means with a different letters are significant for P<0.05

The use of liquids Kuprikol 50, skimmed milk and extract from Juglans regia did not prove
significant differences in late blight bulb attack and consequently the yield of potatos. The liquid
spray against the late blight did not significantly decrease neither occurrence of late blight or
the yield. The use of Kuprikol 50 reached the biggest yield.
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Discussion

The liquid plants extracts are suitable solution for alternative protection in organic farming (Zidek,
1992). Lamparski a Wawrziniak (2004) found out, that plant extracts from Geranuim sanquineum
a Pelargonium hortorum investigated inhibit feeding and development of Colorado potato beetle.
Wawrzyniak et Lamparski (2006) tried extracts from fennel (Foeniculum capillaceum Gilib.), garden
angelica (Archangelica officinalis Hoffm.), common caraway (Carum carvi L.), garden lovage (Levisticum
officinale Koch.) and coriander (Coriandrum sativum L.). Under lab conditions there was observed an
inhibition of larva and beetle development and decrease in feeding effectiveness of all the extracts
tested. The highest antifeedant activity was shown by the extracts from Carum carvi and Archangelica
officinalis. Any preparation in our experiments did not prove significant differences in number of
beetles and larvae lying. It is necessary to continue in plants extracts-research.
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ORGANIC FERTIFICATION AS AN ECO FRIENDLY MANAGEMENT OF RICE
DISEASE MAGNAPORTHE GRISEA

THARSHANI N." & MIKUNTHAN. G

Keywords: Rice blast, Disease indices, Disease severity, organic rice, fertification

Abstract

Rice blast is a belligerent plant disease caused by Magnoparthe grizae (Pyricularia oryzae) occurs in rice
production areas all over the world and is one of the most common diseases in South Asia. Plant health
conditions play a vital role in eco friendly disease management of rice blast. A field study was conducted
using most popular rice cultivars AT 401 and H4 during 2007 and 2008 at Navally, Jaffna, where rice blast is
a serious problem every year. The objective was to determine the effect of fertification by the effluent water
from the toddy distillery unit on rice blast severity. Results exhibited that, there was significant difference
between effluent water treated and control in paddy fields. Effluent water treated field was produced more
than 31 % and 25 % yield in AT 401 and H4 respectively. Blast incidence was observed AT 401-control (DI
=32.2), AT 401-fertification (DI=12.0), H4-control (DI =52.4), and H4-fertification (DI=22.0) and “p” value of
organic fertification on blast (0.0002) was highly significant and at 95 % confidential level. There was negative
correlation between blast (-0.128) and number of tillers. These findings would be useful in developing an
integrated rice blast management, as part of a holistic organic rice production approach.

Introduction

Rice blast disease caused by Magnoparthe grizae has been a major disease of Rice (Oryza
sativa L.) worldwide; particularly in warmer growing areas characterized by an average
temperature in the month above 270 C. Rice blast causes severe damage under the conditions
of cool summer and nitrogen deficiency. High humidity (>92.5 %), leaf wetness and temperature
(24 to 30 °C) are favorable conditions for disease development (Picco and Rodolfi, 2002). Rice
blast can be found during the whole growing season. Pathogens can cause severe damage
to rice crops that often lead to reduced crop yield and quality. The use of large amounts of
fungicide can effectively control most crop diseases and decrease the loss in crop production.
However, pesticide increases costs to growers while environmental problems may be incurred
to soil, water, air and ecological systems (West et al., 2003). Plant health conditions play a key
role in farm pest management and crop protection (Everitt et al., 1994).

In Jaffna Navally distillery unit play a major role in palmayrah toddy value addition process
next to Thikkam distillery. The effluent water from distillery is organic with high level of minerals
and nutrients. In fertificated paddy field low level of pest incidence was observed and there was
no any systematic study conducted in rice diseases (DM, 2007). This research was conducted to
understand and quantify the relationship between rice blast disease and effluent water.

' Department of Agricultural biology, Faculty of Agriculture University of Jaffna,
Sri Lanka, Tharshanig@yahoo.com
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Hypothesis testing
= H1: Distillery effluent water significantly reduces rice blast diseases at 95 % confidential level.
= HO: Distillery effluent water not significantly reduces blast disease at 95 % confidential level

Materials and methods

Study site

The experiment was conducted at the village of Navally, Jaffna. The study site is located
with an average annual rainfall is 1200 mm. The growing season is generally short and lasts for
120 days. The mean annual temperature is 27.9 °C and the mean temperatures in October and
February are 28.3°C and 26.5 °C, respectively.

Pre flooded fertification and seedling

Fertification is the process of applying fertilizer via irrigation water. Effluent water from the
distillery was kept in the sewage pit for a period of 10 to 15 days to keep down the temperature
to 26-28 °C. Then it was channeled to the research plot as organic fertification. Fields were
flooded with the effluent water while control plots were treated with water. After 21days field
were ploughed and seedling were planted. Planting density was 25 seedlings/m?.

Measurements of Rice blast disease

Disease severity was determined by estimating the percentage of infected surface area of
rice leaves in the laboratory.
0 Noincidence
1 Small brown speck of pin head size
2 Large brown specks
3 Small, roundish to slightly elongated, necrotic grey spots, about 1-2 mm in diameter, with brown
margin
Typical blast lesions elliptical, 1-2 cm long, usually confined to the area of the 2 main veins infecting
less than 2% of the leaf area
5 Typical blast lesions infecting less than 10 % of the leaf area.
6 Typical blast lesions infecting less than 11-25 % of the leaf area.
7 Typical blast lesions infecting less than 26-50 % of the leaf area.
8
9

N

Typical blast lesions infecting less than 51-75 % of the leaf area and many leaves dead.

All leaves dead

Symptoms were recorded and was quantified in to disease indices (DI =¥ ni X i)/(N X imax), i = 0-9,
imax =9, n = no. of plants, N = total number of plants) (Sharma R. C and. Duveiller. E 1990).

Data analysis

A randomized complete block design was used and treatments were replicated five times.
Percent leaf surface lesions was estimated, and recorded and transformed in to disease indices
and ANOVA was performed to determine the fertification impact on rice blast. The data collected
in the experiment were subjected to analyses of variance (ANOVA), hypothesis testing and
LSD in SPSS 14 Package. The means were separated by LSD Test at = 0.05 and the results were
interpreted accordingly.
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Results

Tab. 1: Disease index of fertificated and control fields.

Cultivars Control Fertification field Significance
AT 401 322 12 *s
H4 524 22 *s

*s- significant for P<0.05

In hypothesis testing (Table1) F tested value was greater than F criticals, ‘p’ value was
0.00247.Thus there is no any reason to reject hypothesis at 95 % confidential level. That effluent

fertification significantly reduced the rice blast in field.

Tab. 2: Number of tillers per plant for H4 And AT 401.

Cultivars Control Fertification field Significance
AT 401 3.75 10 *s
H4 4.25 10.75 *s

* significant for P<0.05

Discussion

Fertificated field produced significantly higher yield than control. There were 0.128 negative
correlations between number of tillers and disease incidence that it revealed increase disease
incidence will decrease number of tiller formation. Application of distillery water increase the
soil nitrogen availability through increase the nitrification microbes. Disease severity of control
was found in the scale of 5.5 with 15 to 20 percentage leaves were damaged while fetificated
field in the scale of 1.82 with 3 to 4 percent leaves were damaged. Disease index of control and
fertificated field was LSD at p< 0.05 revealed there was a significant difference between control
and fertificated field. The treated plants while showed more than 31% and 25 % yield in AT 401
and H4 respectively.

Conclusions

H4 and AT 401 varieties showed reductions in disease severity due to distillery effluent
water fertification. This underlines the importance of applying fertification to reduce grain yield
losses due to rice blast when fungicide is either unavailable or too costly, a situation frequently
encountered by resource-poor farmers in Jaffna. This will lead the organic rice production as
a sustainable crop cultivation practices. These findings may be useful in developing an integrated
rice blast management program in Jaffna, and elsewhere, as a part of holistic crop management
approach. Future resrch should be conducted to identify the nitrification microbes.
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STABILITY OF THE YIELD POTENTIAL OF WINTER WHEAT
IN ECOLOGICAL AGRICULTURE
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Abstract

During the fifteen-year long observation of ecological experiments conducted according to the rules
of IFOAM and the regulations of the Ministry of Agriculture Czech Republic, the yields of winter wheat were
evaluated as an indicator of the production potential of an ecological growing system. The average yield
of 28 varieties during the period of 1994 to 2008 was 6.42 t/ha, the standard deviation of + 1.13 t, with the
variation coefficient of 17 %.

The yield of wheat in ecological agriculture is formed by the productivity of the ear, i.e. the number of
grains and its mass. It is also associated with the dynamics of the nitrogen release, which is highest during
the period of the generative organs formation. Varieties with high ear productivity were shown to be suitable
for ecological agriculture.One of the criteria of the system sustainability is a permanently good level of
available nutrients in the soil. The variation coefficient of the contents for individual nutrients is 10.2-19.5 %.
There was no reduction in the contents of available nutrients during the entire period, which indicates that
the ecological system of farming was not depleting the soil. The sources of nutrients come form intensive
weathering, atmospheric fallout, mineralisation of organic matter in the soil following the pre-crops, and
symbiotic fixation of nitrogen by lequmes and pulse crops.

Introduction

One of the goals of ecological agriculture is the maintenance of soil fertility. There is a lot of
evidence this agricultural system has a character of sustainable agriculture. For instance, Lehocka
etal., (2008) reports the results of a positive influence of ecological agriculture on the soil pH and
on the increase in organic matter in the soil, as well as on the microbiological activity in the soil.
Sarapatka et al. (2008) also demonstrated a higher proportion of organic matter and thus a higher
occurrence of epigeon fauna and greater biochemical soil activity. The research of these and other
authors also confirmed the influence of ecological agriculture on the biological activitity in the
soil and the occurrence of different groups of edaphon and epigeon. Experiments conducted
by Fliessbach et al. (2006) over a period of 21 years on ecological as well as conventional plots,
similarly confirmed the favourable effects of ecological farming on the biological activity of the
soil and its production potential.

' Czech University of Life Sciences Prague, Czech Republic, Faculty of Agrobiology, Food and Natural
Resources, Institute of Crop Sciences CZ 165 21 Praha 6-Suchdol, Kamycka 129, E-Mail jpetr@af.czu.cz
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This study presents the results of ecological farming over a period of 15 years on the production
potential of the soil and contents of available nutrients, including mineral nitrogen in the soil. We
intend to verify the hypothesis that ecological agriculture is a sustainable system of farming.

Materials and methods

Following an interim period, we have been establishing varietal and agricultural technology
experiments with selected crops since 1993. The Station is certificed for ecological agriculture
and is inspected every year. The plots are located in a fertile sugar beet region with an average
altitude of 295 m and a production potential of the soil being 84 points, which is a very high
value. The topsoil contains medium to moderate amount of humus with the content of 1.74 to
2.12%. The average annual temperature of the air in this area is 8.45°C, and the average total
precipitation reaches 575 mm.The experiment pre-crops were either red clover (Trifolium pratense)
or a pulse crop-cereal mixture for green manure.

The reserves of available nutrients in individual years have been continuously evaluated
according to Mehlich as good. The mineral nitrogen content has been determined by an extractin
1% KCl and by the photometric method using the Skalar equipment. We have an opportunity to
judge the effect of long-term ecological farming on the maintenance of the production potential
of soils and the nutrients reserves in the soil. We are documenting the production potential by
the winter wheat yields and the contents of available nutrients in the soil.

Results and Discussion

The results of the varietal experiments with winter wheat are presented in Figure 1, which
shows the yields ranging from 4.37 do 8.55 t/ha. The average yield of the 28 varieties observed
annually for the entire experimental period was byl 6.42 t/ha, with the standard deviation of

t/ha 9

] a
™ /\ »

S / \/\/\v/

3 T T T T
X \P)
RO

T
O N . )
P o S F S
U R U S S S S S

T
Q o
N S
N N

Figure 1: Yields of winter wheat varieties in ecological agriculture from 1994 to 2008
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1.13 t and the variation coefficient of 17%. It is certainly possible to consider these results as
a proof of the ecological farming system’s sustainability.

The results of yield structure of winter wheat suggest, that the yields are based on a high
productivity of the ear. For ecological farming it is, therefore, necessary to select varieties with
this yield formation character. An explanation is provided by the dynamics of the available
nitrogen release from the soil, which is, depending on the type of pre-crops and ploughed in
postharvest debris, as well as green manure, moved into the later period when it supports the
formation of generative organs (see Figure 2).

Figure 2 shows that intensive relese of nitrogen started on 15.5. and culminated by the end
of June and beginning of July, which happens to be the period of the establishment of the
number of the grains and their filling, as well as of the support of the photosynthetic activity of
the upper part of the plant and the ear. Thin stands also (through more light, water, nutrients,
etc) create via autoregulation of the yield elements the conditions for the establishment of
a greater number of the bases for the spikelets, florets and future grains. This is associated with
the compensation of the yield elements, when with a small number of plants, tillers and ears
a higher number of grains is formed and their mass is also greater.

In the experiments described above there was a stable and good supply of nutrients. The
variation coefficient for the phosporus content was 14.1 %, while for potassium it was 19.59% and
for magnesium 10.2%. During the entire duration of the experiments the P content remained
(except for 1994) in the category of good supply (average of 98,8 mg/kg), the same applied
to potassium (average 199 mg/kg of soil), while for magnesium the content was satisfactory
(131,5 mg/kg of soil) within a permanent range of 120 - 150 mg/kg of soil. The ratio of K/Mg
was also good - 1.5.
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Figure 2: The content of mineral nitrogen in the soil in kg/ha to the depth of 60 cm
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Figure 3: Contents of available nutrients in the soil between 1994-2008

During the fifteen year experiment there has been no decrease in the contents of available
nutrients (Figure 3). It is therefore now possible to confirm with these results the veracity of the
hypothesis and also that ecological agriculture does not “plunder” the soil. However, this requires
that the cultivating system respects all prescribed principles. In experiments we use the value
of legumes as pre-crops and the importance of green manure in improving the soil. This also
determines the quantity of available nitrogen and the dynamics of its release.

During the fifteen year experiment there has been no decrease in the contents of available
nutrients. We can mention weathering as a source of nutrients. Sarapatka et al. (2006) state that
under the conditions in the Czech Republic the weathering process releases on one hectare
3 kg P, 12 kg K, 48 kg Ca and 13 kg Mg. Under the conditions of our experiments these figures
were even higher, as the soil had a permanently neutral pH 6.8 and it is aired by regular ploughing
and several mechanical treatments, which reinforces this process.

The high flow of organic matter into the soil determines high formation of carbon dioxide and
organic acids, which significantly support the release of nutrients. Large quantities of nutrients
were released by the decomposition of the postharvest debris of the pre-crops and green manure
(red clover and mixture of pulse crops). There is a high level of nitrogen fixation in these crops,
which represents up to 150 kg N after clover and up to 70 kg N after pulse crops. Apart from this,
the pre-crops also release 10-20 kg of P, 15-40 kg of K, and 60-100 kg of Ca. Towards the total
balance we must also add the atmospheric fallout which provides 20 kg mineral nitrogen, 5 kg
of P, 8 kg of Kand 15 kg of Mg.

Sarapatka et al. (2008) confirmed in our experiments the significance of the flow of organic
matter into the soil for the development of the epigeon fauna and the biochemical activity
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of the soil. Thus he confirmed the significance of the long term ecological experiments for
a comprehensive view of the agroecological system of ecological agriculture.
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SOIL ECOLOGICAL FUNCTIONS - THEIR SOCIETAL
IMPORTANCE AND ECONOMIC VALUATION

BUJNOVSKY, R.! & VILCEK, J.2

Key words: soil, soil functions, economic valuation

Abstract

Similarly as ecosystem soil provides many services and goods that in soil science are named as soil
functions. Sustainability of societal development requires maintenance of soil quality and soil functions —
especially the ecological ones. Principles and results of economic valuation of selected soil ecological
functions are presented. Preliminary average values of selected ecological functions of agricultural soils in Slovakia are
based on previous index evaluation of these functions and defined assumptions and represent 5300 € per hectare for
water retention, 4300 € per hectare for filtration of risk elements and organic pollutants and 4000 € per hectare
for transformation of organic pollutants, respectively. Valuation of soil and its ecological functions seems as
possible way for improvement of soil protection especially in modification of soil price at its permanent
sealing but financial values should not to be used as a ground for forming ethical values, which are
imminently connected with human approach towards soil and its degradation, and which are essentially
needed by global society.

Introduction

Soil as an environmental component plays an important role in biomass production and
functioning of ecosystems as well as for human life quality and thus primarily influences the
development of society. This fact is mentioned in papers and documents since the last decade
of the previous century (e.g. Council of Europe, 1992; European Commission, 2006).

Similarly as ecosystem, soil provides many services and goods (de Groot et al., 2002) which
in soil science are named as soil functions. Besides biomass production, which can be evaluated
economically, the soil provides other ecological functions that are priceless for the society.
Recently, the elaborated proposal of EU Frame Directive on soil protection (European Commission,
2006) considers the following ecological, socio-economic and cultural soil functions:
= biomass production, including agriculture and forestry
= storing, filtering and transforming of nutrients, substances and water
= biodiversity pool, such as habitats, species and genes
= physical and cultural environment for humans and human activities
= source of raw materials
= acting as carbon pool
archive of geological and archaeological heritage.

' Soil Science and Conservation Research Institute, Gagarinova 10, 827 13 Bratislava, Slovak Republic,
E-Mail r.oujnovsky@vupop.sk, Internet www.vupop.sk
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The sustainability of societal development requires maintenance of soil quality and soil
functions — especially the ecological ones. Besides definition of basic principles for evaluation
of selected soil functions it is necessary to search also ways for economic valuation (pricing) that
can be considered with regard to modification of agricultural soil taxation.

Materials and methods

This paper is orientated on evaluating the importance of soil functions for the society and
benefits from selected environmental functions of agricultural soils. The economic valuation is
based on general evaluation of soil functions through accessible or basic set of indicators often
called “minimum data set” of indicators (e.g. Doran, Parkin, 1994) that can embrace soil as well as
site parameters. Individual ecological soil functions are placed into a hierarchical system of soil
function values. Subsequently suitable frame method of economic valuation is chosen. Economic
valuation of selected environmental soil functions is based on a previous index evaluation of
agricultural soils (Bujnovsky et al., 2009). This index evaluation isranked into 5 classes, based on
existing or derived soil parameter data, accessible from databases of Soil information system of
Soil Science and Conservation Research Institute, Bratislava. The assumptions used as starting
point for economic valuation are introduced in Table 2 in the following section of this paper.

Results and discussion

In Table 1, the soil use in relation to the development of human society and soil functions is
illustrated in simplified form.

Tab. 1: Societal interests linked with soil use and societal values as starting point for
sustainable societal development.

Societal values relevant to soil Societal interests relevant to soil use
Ecological values corresponding with water storage, Maintenance of soil quality and other affected
substances immobilisation and transformation, environmental issues

buffering soil changes (pH), biodiversity pool

Social values corresponding with biomass production | Provision of sufficient amounts of safe food as

and partly with other ecological functions contribution to the creation of good health state
of population

Maintenance of potential possibility for alternative
soil and landscape use

Socio-economic values corresponding with soil Development of economically oriented activities
functions as space for economic activities of humans With aim to promote regional development,
(source of raw materials, space for infrastructure and employment, living and economical standard

residential development) and with biomass production | of people

Itis necessary to mention that in given system economically oriented societal interests usually
dominate despite the fact that society claims for many ecological and social values of soil and
landscape. Preference to economic interests together with reluctance to search compromise
solutions is often manifesting in soil degradation.

Living conditions and subsequently quality of human life directly or indirectly depends on
the accessibility of environmental services that usually have non-monetary value (de Groot et
al., 2002). As introduced by Scott et al. (1998), services represent properties of ecological and soil
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functions from which human derive the benefits. While production function (biomass production)
brings utility values, many soil ecological functions can be ranked into regulative functions of
the environment (e.g. Daily, 1997; de Groot et al., 2002; Hawkins, 2003).

Economic valuation of selected soil functions — in analogy to ecosystem services - represents
indirect market economic valuation of selected regulation soil services (expressed by ecological
functions) which can be based on estimation of i) saved or avoided costs due to provision
of given soil function or ii) replacement of costs relating with returning damaged soil into
original state or quality. So the values of most soil ecological functions are classified as use
indirect non-consumptive use values. Economic valuation of selected soil functions is based on
assumptions introduced in Tab. 2. Preliminary average values of selected ecological functions
of agricultural soils in Slovakia are based on previous index evaluation of these functions and
defined assumptions and represent 5300 € per hectare for water retention, 4300 € per hectare
for filtration of risk elements and organic pollutants and 4000 € per hectare for transformation
of organic pollutants, respectively.

Buday et al. (2006) estimated the replacement costs resulting from positive externality of
agricultural landscape (protection against floods, prevention against water erosion, absorption
of SO, and NO, and disarming of organic wastes) at 440 to 560 € per hectare. Linkes et al. (1996)
introduced the non-production soil functions of Slovakia at 780 € per hectare. The presented
estimation of values of ecological soil functions in our paper (Bujnovsky et al., 2009) significantly
exceeds the existing estimations mentioned above.

Tab. 2: Frame for economic valuation of selected soil ecological functions.

Soil function Benefit or remediation saved costs

Water storage capacity | Soil is regarded as reservoir. Average costs of artificial basins are considered to be
2€per1m:.

Immobilisation Soil is regarded as water treatment plan and price of waste water collection

of pollutants approximately 0.80 € per 1 m? is taken as price for the soils category with very

high capacity for substances immobilisation. This price is equally divided for risk
elements and organic pollutants.

Although the unit price for both types of pollutants is the same, there are spatial
differences in index values for them.

Transformation It is assumed that the very high ability of soil to transform the organic pollutants
of organic can be identical to costs for soil decontamination (over 1000 pg.kg™ PAH).
pollutants Average PAH content in soils of Slovakia is around 200 pg.kg™.
The assumed costs for decontamination are 20 € per tonne and 0.1 m soil layer is
assumed.

The valuation of soil and its ecological functions is considered a possible way for improvement
of soil protection especially in modification of soil price at its permanent sealing. In spite of that,
in accordance with Sciama (2007), financial values should not be used as a base for forming ethical
values, which are imminently connected with human approach towards soil and its degradation,
and which are essentially needed by global society.

Conclusions

Economic valuation of soil ecological functions offers the broader view on real importance
and subsequently the value of the soil for the society. Estimated economic value of selected
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soil ecological functions is considered as contribution to the improvement of soil protection
especially in modification of soil price at its permanent sealing.
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Abstract

We compared the effect of organic and conventional farming practices on soil microbial dynamics
in West Java, Indonesia. A secondary forest was included as natural reference. Parameters measured
were dehydrogenase and [-glucosidase activity, microbial biomass C (MBC) and microbial community
composition by phospholipid fatty acid analysis. A strong negative impact of intensive chemical fertilizer
and pesticide use on soil enzyme activities was demonstrated. Organic management with an emphasis
on compost application was able to restore the soil microbial community and its functions in a short time
span of two years. Enzyme activities were correlated with soil organic matter content and pH. -glucosidase
activity under organic management approached that under forest, while MBC and dehydrogenase activity
were significantly higher under forest. The composition of the soil microbial community strongly differed
between forest and cultivated soil, and a clear difference in composition was also observed between
conventional and organic farming. Dehydrogenase activity and C16:1w5c, marker fatty acid for arbuscular
mycorrhizal fungi, appeared particularly suited as indicators for the impact of agricultural management
on the soil microbial community.

Introduction

From the seventies on, vegetable production rapidly expanded in Southeast Asia. This
resulted in the multiplication of inputs. Throughout tropical Asia vegetables are heavily fertilized,
and even more serious is the overuse of pesticides (Rerkasem, 2005). In Indonesia and in the
tropics in general the on-going land degradation has not been well documented from the
microbiological viewpoint. Nevertheless, the soil microbial community plays an important role
in maintaining soil fertility. The objective of this research was to examine the effect of organic
vegetable production on soil microbial community composition and on soil enzyme activities,
as compared to conventional production systems in the humid tropical climate of West Java.

' Department of Soil Management, Ghent University, Coupure Links 653, 9000 Gent, Belgium,
E-mail: Bram.Moeskops@UGent.be
2 Indonesian Soil Research Institute, JI. Ir. H. Juanda 98, Bogor 16123, Indonesia
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Materials and methods

At three locations in West Java, further referred to as Cisarual, Cisarua2 and Ciwidey, an
organic and a conventional farm were selected. A secondary forest, situated in Ciwidey, was
included in the study to obtain reference values under natural conditions. All soils were Andisols.
At the organic farm in Cisarua2, a distinction was made between plots that had been organically
cultivated for 20 years and plots that had been converted from conventional management only
two years before the sampling. At each location topsoil samples (0-15 cm) were taken under two
crops on both organic and conventional farms during the dry season (May-September) of 2007.
Samples were analyzed for organic C (OC) and total N content (TN), pH-KCl, microbial biomass
C (MBCQ), dehydrogenase and 3-glucosidase activity, and phospholipid fatty acids (PLFAs).

Results

As Andisols are characterized by a high soil organic matter content, the fields had high OC
and TN contents. OC contents ranged between 2.66 and 5.06 % on organic farms, and between
1.95 and 3.30% in the conventional fields. TN contents ranged between 0.29 and 0.49 %, and
between 0.22 and 0.37 % on the organic and the conventional farms respectively. In Cisarual and
Ciwidey the OC and TN contents were significantly higher under organic agriculture compared
to conventional. In Cisarua2 on the other hand, TN contents were significantly lower in the
organic fields. Since OC contents were comparable with the conventional fields, this resulted
in a significantly lower C/N ratio on the conventional farms. Also in Ciwidey the C/N ratio was
significantly lower under conventional than under organic management, but on the latter
fields the C/N ratio was again lower than under secondary forest. pH-KCl was 5.17 + 0.35 under
secondary forest, 5.27 + 0.22 under organic management, and 4.51 + 0.62 under conventional
management. In Cisarual and Cisarua2, pH values were significantly higher (P<0.01) under
organic horticulture compared to conventional, but not in Ciwidey.

Enzyme activities were strongly depressed under conventional management when compared
to the organic fields (Fig. 1). Under organic horticulture, dehydrogenase activity was 3.8 to 6.4
times higher compared to conventional horticulture, while 3-glucosidase activity was 1.6 to
2.9 times higher. 3-glucosidase activities under organic management approached those under
secondary forest. In Cisarua2, two years after conversion to organic farming enzyme activities
were comparable to those after 20 years of organic production. This indicates that the microbial
community recovers fast after conversion. MBC content was significantly (P<0.05) higher under
secondary forest than under agriculture. In Cisarual and Ciwidey, MBC contents were higher
under organic than under conventional farming, but in general not significantly. In Cisarua2,
there was no difference in MBC content between organic and conventional farming. Based on
the amounts of PLFAs, all microbial groups considered (i.e. Gram-positive, Gram-negative and
total bacteria, arbuscular mycrorrhizae and fungi) were represented stronger in organically
managed soil than in soil from conventional farms. Analogous to the enzyme activities, PLFA
concentrations two years and 20 years after conversion to organic agriculture were comparable in
Cisarua2. Largest marker fatty acid concentrations were found under secondary forest. According
to Fisher’s canonical discriminant analysis of relative PLFA concentrations, the composition of the
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Figure 1: dehydrogenase activity (left) and B-glucosidase activity (right),
different letters indicate significant differences (P<0.05, Tukey’s post-hoc test)

soil microbial community strongly differed between forest and cultivated soil. A clear difference
was also observed between conventional and organic farming.

Discussion

Conventional management resulted in acidification of the soil. In general pH was too low
for optimal vegetable production. The acidification of conventional fields is attributed to the
intensive application of mineral fertilizers, mainly ammoniacal N (urea and (NH,),SO,) and
superphosphate. The higher pH on organic farms, on the other hand, was probably the result
of the intensive use of compost. Compost increases the cation exchange capacity and base
saturation of the soil, which results in a higher buffering capacity.

Enzyme activities were significantly correlated with OC content (P<0.01) and pH (P<0.05).
Although higher pH and higher OC contents can potentially explain increases in enzyme activities,
the differences between organically and conventionally managed soil remain surprisingly high,
certainly when compared to studies conducted in temperate or Mediterranean climates (e.g.
Marinari et al., 2006; FlieBbach et al., 2007). One of the main reasons for the high differences
between organic and conventional management can probably be found in the use of mineral
fertilizers, but certainly in the use of pesticides on the conventional fields. In Indonesia, pesticide
use is poorly regulated, or existing regulations are not enforced, resulting in excessive pesticide
use. This means management differences between organic and conventional farming are much
more extreme in Indonesia, and in Southeast Asia in general, than in many other countries, hence
the very large differences in enzyme activity.

Differences between organic and conventional horticulture were most pronounced for
dehydrogenase activity and the AMF marker fatty acid (C16:1w5c). These parameters seem
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therefore particularly suited as indicators for (microbial) soil quality. B-glucosidase activity also
had a strong discriminating power, but because of the high correlation between dehydrogenase
and B-glucosidase activity, it seems to be a redundant parameter in this case. Dehydrogenase
activity also had a stronger correlation with MBC than 3-glucosidase activity. With regard to the
absolute marker fatty acid concentrations, the differences between organic and conventional
management were significant (P<0.05) for AMF only in all cases. The findings on the susceptibility
of AMF to agricultural management are corroborated by studies of e.g. Bending et al. (2004)
and Mader et al. (2002).

Forest soil and organically managed fields had comparable activities of $-glucosidase. Several
researchers have found that cultivated soils in tropical regions that receive substantial organic
inputs have maintained similar or higher levels of B-glucosidase and several other hydrolytic
enzymes compared to uncultivated soils (Dick et al., 1994; Waldrop et al., 2000). Activities of
the intracellular enzyme dehydrogenase and MBC contents, however, remained significantly
higher under secondary forest. This suggests dehydrogenase activity and MBC content are more
sensitive to disturbance than are hydrolytic enzymes.

Conclusions

Very few studies have been conducted on the impact of management on soil microbiology in
the tropics. The extreme differences in management practices between organic and conventional
fields were reflected in very strong differences in enzyme activities. Organic management
with an emphasis on compost application is able to improve the functions of the soil microbial
community in a short time span of two years. Higher microbial activity is a clear indication of
improved soil quality, and probably will affect important soil processes for crop growth such as
carbon and nitrogen cycling. The composition of the soil microbial community strongly differs
between forest and cultivated soil, and a less strong but still clear difference was observed
between conventional and organic farming. Dehydrogenase activity and C16:1w5c, marker
fatty acid for AMF, appeared particularly suited to highlight the impact of management on the
soil microbial community.
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Abstract

This paper focuses on the evaluation of invertebrate communities on an experimental site in Prague —
Uhftinéves (CZ) where an organic farming experiment (organic vs. conventional farming) began 14 years
ago. Results of research from 2007 indicated that the amount of organic material in the soil environment
plays a significant role. This was apparent in the organic variant, especially in soil where wheat was growing
after a previous crop of clover leaving a greater amount of crop residue.

This was shown by the number of millipedes which process the available vegetable material. The organic
treatment proved positive for spiders in an oilseed crop, possibly due to the lower crop coverage. This result
was evident in both evaluated years. Generally our research did not prove any fundamental influence of
specific farming systems on the abundance of soil fauna because analysis of data indicated the complexity
of the agro-ecosystem and factors influencing the biotic elements.

Introduction

Intensification of agriculture had a remarkable effect on biodiversity and the quality of soil. At
present, the impact of agricultural systems on biodiversity is discussed intensely. Arthropods are
frequently used as bioindicators for the assessment of landscape and soil quality (Paoletti 1999).
Soil organisms are assumed to be responsible for processes within the soil ecosystem, especially
the decomposition of soil organic matter and the cycle of nutrients (Wardle and Giller 1997).
Some research describes how in organic farming certain groups of invertebrates exist in higher
diversity than in conventional farming, e.g.carabid beetles (Kromp 1989, 1999, Langmaack et al.
2001), spiders (Feber et al. 1998) and earthworms (Brown 1999). Other studies, however, show no
difference between the two systems of farming,.e.g. Berry et al. (1996) and Blackburn et al. (2001)
for centipede communities. The population dynamic of soil organisms in the farming system
depends on a range of factors, such as soil characteristics, climate, type of farm management,
crop, ploughing and use of pesticides (Debeljak et al. 2007). Physical disturbance of soil, such
as tillage, is also a detrimental factor for diversity of soil fauna (Altieri 1999).

' Palacky University, Department of Ecology and Environmental Sciences, ti. Svobody 26,
771 46 Olomouc, Czech Republic. E-mail: borivoj.sarapatka@upol.cz
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Materials and methods

Evaluation of invertebrate communities was carried out on an experimental site in Prague —
Uhfinéves, the longest-running trial comparing organic and conventional farming in CZ where
conversion to organic farming began 14 years ago.

The research was carried out in a large (12.5 ha) study field, subdivided after the crops were
planted and the management system established. We compared 4 plots; 2 with winter wheat
and 2 with winter oilseed rape in 2007 and 2008. In the conventional farming treatment, both of
these crops were grown following a grain-leguminous mixture, whereas in the organic farming
treatment the preceding crop was two-years of clover which was mulched and ploughed in.

In spring and summer of 2007 and 2008, we sampled soil invertebrates on these sites. Of
epigeic fauna, we evaluated beetles (Coleoptera), spiders (Araneae), flies (Diptera), harvestmen
(Opiliones), centipedes (Chilopoda) and millipedes (Diplopoda). From the soil samples, we
evaluated beetles, beetle larvae, centipedes and millipedes. Epigeic fauna was obtained from
May to September using sets of formaldehyde pitfall traps (5 traps per plot, checked monthly). Soil
biota were heat-extracted by Tullgren funnels (Tuf and Tvardik 2005) from soil samples (7 samples
per plot per year, 1/30 m2 area, 15 cm depth). Data was evaluated by ANOVA and x>-test.

Results

Tables 1-3 give a statistical evaluation of the total sampling figures from 2007 and 2008
under both organic and conventional managhement. During the two seasons a total of 8204
specimens of soil macrofauna were sampled, (7631 of them by pitfall traps). Beetles and spiders
were the most dominant groups and more abundant occurrence was sampled in winter oilseed
rape in both methods. Tables 1 and 2 compare the results according to season and system of
management. Table 3 compares the results of organic and conventional farming in both of the
observed seasons.

Tab. 1: Soil biota and epigaeic fauna in organically and conventionally grown winter wheat
and winter rape - differences between seasons (> and < means more and less specimens
in 2008 compared to 2007, = means no difference between years).

winter wheat winter wheat winter rape winter rape
organic conventional organic conventional
Coleoptera < > < <
Coleoptera (larvae) = < < <
Araneae < < < <
Opiliones = < < =
Diptera < = = >
Chilopoda = = = =
Diplopoda < < < =
Total epigaeic fauna < < < <
Total soil biota < < <
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From the results obtained it is not possible to explicitly confirm a treatment effect of the
different cultivation systems. By the analysis of data, distinct differences were only found between
the two research years. Whereas in 2007 a preference for organic farming was registered in many
groups, this was not confirmed in 2008. Only the spiders in the oilseed crop showed a stable
preference for the organic system in both years.

Tab. 2: Soil biota and epigaeic fauna in organically and conventionally grown winter
wheat and winter rape - differences between variants in 2007 and 2008 (> and < means
more and less specimens in the organic variant compared to conventional, ~ means no
difference between variants).

winter wheat winter wheat winter rape winter rape
2007 2008 2007 2008
Coleoptera > < < =
Coleoptera (larvae) = = < =
Araneae = = > >
Opiliones = = > =
Diptera > = = <
Chilopoda = = =
Diplopoda > = > =
Total epigaeic fauna > < < =
Total soil biota = = < =

Tab. 3: Soil biota and edaphic fauna in organically and conventionally grown winter wheat
and winter rape during both seasons (> and < means more and less specimens in the
organic variant, compared to conventional, ~ means no difference between variants).

winter wheat winter rape

Coleoptera > <

Coleoptera (larvae) =

<
Araneae = >
>

Opiliones =

Y

Diptera =

Chilopoda =

Diplopoda = =

Total epigaeic fauna = =

Total soil biota =

Discussion

The results of the first year of observation showed that the amount of organic matter plays
a significant role in macro-edaphon communities. This was mainly evident in a wheat crop in
the organic system where the pre-crop of clover left greater crop residue. This was shown by
the number of millipedes (in 2007) which process the available vegetable material. Important
factors for the higher incidence of centipedes (although not significant) are organic farming,
a good range of food and no use of pesticide (Klinger 1992). Due to the lower crop coverage,
organic farming proved positive for spiders in an oilseed crop. This corresponds to research
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by Honék (1988) describing a lower number of spiders under dense plant-growth. Basedow
(1998) describes how spiders in organic farming systems are more varied in species although
the difference in abundance between the two farming systems is small. If we were to compare
our results with the work of Hole (2005), it can be stated that our research did not prove any
fundamental influence of specific farming systems on the abundance of soil fauna. Analysis of
data indicated the complexity of the agro-ecosystem and factors influencing biotic elements
(high year-to-year variability). In any case it is necessary to pay great attention to the quality of
soil and structure of the landscape, applying methods which are considerate to the diversity of
organisms in the system.
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Abstract

Earthworm casts were collected from two soil depths by litterbags in an organic arable crop rotation,
and compared to bulk soil. The aim was to study if casts from geophagous (soil eating) earthworm species
(Aporrectodea caliginosa and A. rosea) contained more plant available nutrients than bulk soil, as is well
known for detritivorous species that eats plant residues. The average earthworm abundance for three
seasons was 229 earthworms m-2 and the average biomass (fresh weight) was 73 g m-2. Significantly higher
concentrations were found of all nutrients in casts as compared to bulk soil. On average for the two sites,
these differences corresponded to amounts of kg ha-1y-1, 5.6 for P, 8.9 for K, 5.3 for Mg, 144 for N and 2542
for C. The study indicates that earthworm casts are valuable nutrient sources for plants even in soils where
the earthworm fauna is dominated by geophagous species.

Introduction

Earthworm activity is important to improve and maintain soil fertility, nutrient availability and
structure (Marinissen 1994, Edwards & Bohlen 1996). Earthworm casts and burrow linings contain
more extractable nutrients than the surrounding bulk soil in several studies (Lunt & Jacobson
1944, Graff 1970, Scullion et al. 2002). The literature published on earthworm casts from field
studies often describes detritivorous species, commonly Lumbricus terrestris and L. rubellus, or
a mixture of species with quite different feeding strategies. Detritivorous species eat fresh and
decomposing plant residues. The most common earthworm species in Norwegian agricultural
soils, Aporrectodea caliginosa and A. rosea (Riley et al. 2008, Stop-Bovitz, 1969) are geophageous;
they eat their way through the soil and consume organic matter included in the soil they eat.
Small particles of partly decomposed plant residues are also consumed by these species, but they
do not eat fresh plant residues. These species are also found in Czech soil. Bostrém (1988) found
that daily cast production in g dry weight (DW) for A. caliginosa individuals was equal to 0.14 +
2.61 * individual biomass at 15°C. The level was reduced to 65 % at 10°C, and 18 % at 5°C.

Former laboratory studies comparing L. terrestris and L. rubellus with the geophagous
species A. caliginosa and Octolacion cyaneum, found that the casts of both species contained
more nutrients than the soil (Buck et al. 1999, Haynes et al. 2003). In addition the casts of the
detritivorous species had higher concentrations of C, N, P and S than the geophagous casts.

In a study of the impact of soil tillage on earthworm abundance and biology during an organic
arable crop rotation, litterbags were used to study decomposition of barley straw by various

' Bioforsk, Organic Food and Farming, Gunnars veg 6, N-6630 TINGVOLL, Norway,
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ploughing depth. During the growing season, earthworm casts accumulated in the litterbags.
Because geophagous species dominated in our fields, and the amount of plant residues was
lower and/or with lower nutrient content than in the feeding studies referred above, we expected
the nutrient content in the casts to be low, and not very different from the level found in bulk
soil. In this paper, we present the results of the chemical analyses of earthworm casts from the
litterbags and discuss the interpretation of these results in practice.

Materials and methods

During a field experiment studying the effect of ploughing depth in an organic arable crop
rotation (Bakken et al., 2009), litterbags were buried at two sites to study the decomposition of
barley straw. The soil on site A is a well-drained loam with 3.4 % soil organic matter (SOM) and
on site K, a poorly drained silty clay loam with 4.9% SOM.

The crop grown on the plots with litterbags was oats mixed with peas. The crop was the third
year in a simple crop rotation which comprised full season green manure (red clover, vetches, rye
grass and phacelia), barley undersown with white clover and oats-peas. No fertilisers or manure
were applied during the experiment (Pommeresche et al., 2006).

Nylon litterbags were filled with 5 g oven-dried, chopped (5 cm) spring barley straw (Hordeum
vulgare L.) from the previous autumn, collected in field in spring. The filled bag diameter was
7 cm. A mesh size of 5 mm allowed different kind of soil biota, including earthworms, to enter
the content of the bags. In three replicate oat-pea plots at each site, four litterbags were buried
at two soil depths, 13 and 25 cm on 25 May 2005, using a manual soil auger. From each plot, two
litterbags were gently sampled on August 23 and October 18, 2005. At the same time, bulk soil
was sampled from 10-15 and 22-27 cm soil depth ca 10 cm from the litterbag site.

The litterbag contents were dried at 35°C, and earthworm casts (> 2 mm) were hand sorted
and collected. Casts and bulk soil were sifted (2 mm) before analysis. The barley straw in the
litterbags was low in nitrogen and high in fibre content and hence is not expected to influence
the content of nutrients in the casts notably.

Each litterbag contained between 0.5 and 6 g dry weight (DW) of casts. The minimum amount
required for analysis was 5 g. At site A, samples from all plots at the two depths were bulked for
each sampling date, resulting in four samples. At site K, much less casts were found and samples
from both sampling dates had to be bulked, leaving us with one sample from each soil depth
at that site, in total two samples.

In bulk soil and casts, concentrations of ammoniumacetate-lactate (AL) -extractable P, K, Mg,
Ca and Na were determined by ICP-ES (Egnér et al., 1960) and total N and C by an autoanalysator.
The AL-extraction is the usual method to estimate plant available nutrients in Norwegian
soils.

Formula for estimation of earthworm cast production, kg ha'year' =

229 worms m2* (0.63 g/day * 153 days) * 10000 m?/ha/1000 g kg™ = 220733 kg = 221 tons.

The values in the formula are explained in the results.
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Results and discussion

On average for the two sites, the earthworm population over three years (2003, 2004 and 2006)
was 229 worms m (Bakken et al. 2009). The dominant species in both soils were A. caliginosa
(80-85 % of the individuals) and A. rosea (5-15 %). The abundance of detritivorous species was
low; 5% L. rubellus and 0-3 % L. terrestris. This implies that the dominating share of the litterbag
casts was likely produced by A. caliginosa. The average biomass of earthworms was 73 g m?, and
the individual weight 0.32 g. We assume earthworms to be active during the growing season,
May-September, 153 days. At site A the average soil temperature in 10 cm soil depth was 13.5°C,
and at site K it was 11.5°C. Calculated by the formula of Bostrém (1988), the individual daily cast
production by 15°C was estimated to 0.14 + 2.61 * 0.32 g = 0.975 g DW. For a careful estimate of
individual daily cast production, we reduced this value to 65 % due to lower temperature in field
=0.63 g DW. On an area basis, this corresponds to 22.1 kg m2y™ or 221 tonne casts ha™ DW.

Tab. 1: Nutrient concentrations (NuC) of AL-extractable nutrients and total N and Cin
earthworm casts and bulk soil from two sites, means of two soil depths (13 and 25 cm).
Values are shown for dry soil, * SE. Average nutrient enrichment (ANE) = average across
sites of the values (NuC in casts - NuC in bulk soil) ¥221 tonne casts ha™' for tot-C and tot-N;
divided by 1000 for P, K, Mg, Na and Ca-AL.

NuC PAL KAL MgAL NaAL CaAL Tot-C Tot-N
(mg kg”) (mgkg”) (mg kg”) (mg kg”) (mg kg”) (9kg™) (9kg™)

Site A loam

Bulk soil 67.8+6.4 76.3+6.8 155 +5.8 8+1.4 1588 +28.7 19.3+1

Casts 92.3+14.1 121.0+£8.4 182.5+9.6 12.5+1.3 1818+ 90.0 29.3 +4.0 2.2+0.2

Site K clay loam

Bulk soil 49.5+3.5 89+57 165 +21.2 32.5+0.7 1960 £14.1 40 7.1 29+04

Casts 75.5+219 125 +7.1 185 +7.1 43.5+2.1 2265 +262 53 37

Paired t-test p=0.022 p=0.007 p=0.002 p=0.006 p=0.005 p=0.025 p=0.022

ANE kg ha'y" 5.58 8.92 5.25 1.71 59.12 2541.50 143.65

The average values of the chemical analysis of the casts and bulk soil are shown in Table 1.
For all nutrients, the concentrations were higher in cast than in bulk soil. These results compare
well to the laboratory studies of Haynes et al. (2002) and Buck et al. (1999), but the differences
were larger than we expected. A higher concentration of AL-extractable nutrients in the casts
is probably a combination of the earthworms selecting soil particles with comminuted plant
residues, and a digestible effect on the availability of the soil nutrients as they pass through
the wormes.

To discuss the practical impact of our results, we estimated the average nutrient enrichment
(ANE) in casts as the difference between nutrient concentrations in casts and bulk soil converted
to amounts per hectare (Table 1). The average nutrient enrichment (ANE) is remarkably high
for total C and N. Much is still unknown about free living N-fixing organisms in soil and it is
tempting to ask if such phenomena may have occurred. The ANE values are based on many
assumptions and must be interpreted with care. Still they demonstrate that the nutrient levels
in casts of geophagous earthworm species are high enough to influence the nutrient supply
to crops on field level. In addition to casts, nutrients will be released from decomposition of



70 / BIOACADEMY 2009

dead earthworms and cocoons, and excretion of urine and mucus. The amounts of soil passing
through geophagous earthworms are very high, and indicate that earthworms may impact their
soil environment significantly.

Conclusions

All the tested nutrients showed significantly higher concentrations in casts as compared
to bulk soil. The estimated nutrient enrichment by geophagous earthworms was significant,
especially for N, and indicates that the casts are valuable nutrient sources for plants.
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SOIL FERTILITY MANAGEMENT IN ORGANIC FARMING
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Abstract

Soil Fertility Management is vitally important for successful development of organic farming technologies.
To develop appropriate technologies it is necessary to take into consideration the mechanism of soil fertility
self-regulation peculiar to the soils of natural ecosystems which are more fertile comparing with cultivated
soils. The essence of sustainable organic farming practices lies in the strengthening of microorganisms’ role
by the systems of fertilizing and soil tillage in crop rotations. That was a why the impact of both long-term
grassland and soil-protective non-plough tillage systems combined with organic fertilising and organic
farming on soil properties and soil quality have been studied in experimental stationary field trials. The
research questions included evaluation of soil organic matter content and its yearly and seasonal dynamics,
accumulation and mobility of heavy metals in trophic chain: soil-plant-animals-human and crop yields.
To answer research questions there field and laboratory investigations in two stationary field trials set
up on Chernosems have been carried out. It was founded an increase in the humification coefficients of
organic substrates and soil organic matter seasonal dynamics by 20-25 % under influence of soil protective
tillage. Its simulate a natural process of soil formation provided there is an optimal supply with energy
and substances. When the soil protective tillage and organic farming were used only for first several years
a crop yields decreased appreciably. On the contrary if organic system based on soil protective tillage are
used constantly, for more than 9 years, crops yield increased by 2,0-2,5 t/ha of grain units comparing
with initial level. Systematic use of conservation tillage in crop rotations increases the ability of artificially
formed phytocaenosis to effect soil formation and to improve the ecological aspects of crop production.
The soil protective tillage system based on minimum tillage helps to renovate the soil fertility self-requlation
mechanism and the hierarchical discreteness in the soil quality changes. The transition to organic farming
should be gradual and proceed through soil protective tillage systems, in a direction of the maximal
reproduction of natural processes in agroecosystem.

Introduction

The technological aspects of organic farming (OF) and, first of all, the soil fertility management
are not developed sufficiently. From some overviews it can be concluded that to give sustainable
reasons to the systems of OF it is necessary to elucidate the laws governing the changes of soil
properties, especially Soil Organic Matter (SOM) dynamics, occurring under the influence of
farming practices (Shykula et al, 1998). The key to sustainable farming lies in the strengthening
of microorganisms’ role and SOM dynamic by the systems of fertilizing and soil tillage in crop
rotations (Shykula et al, 1998). Furthermore, it is necessary to take into account that the natural
turnover of SOM and energy peculiar to natural ecosystems is being disconnected by the
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subtraction of substances with yields. Therefore, the system of soil tillage is a dominant factor
of influence on the changes of soil fertility and crop yields with an optimal energy supply in
a man-controlled process of soil formation (Shykula et al, 1998). It means that the soil tillage
with sufficient input of organic substances can simulate the natural processes of soil formation
and originate the prerequisites to OF conversion (Kapshtyk et al, 2000). Meanwhile, the depth
of tillage and it duration are still not defined properly to various soil &climatic conditions with
regards to create more favourable condition for further transition of farmers to OF. Furthermore,
the stimulating impact of organic farming and its combination with Soil Protective Tillage (SPT)
on the soil to reduce it pollution by heavy metals (HMs) is still not evaluated enough.

Materials and methods

Soil samples for determination of various soil indicators were collected from stationary field
trials in Poltava and Dnipropetrovsk regions of Ukraine. On the first field trial (No.1) following
treatments of conventional farming system have been used to analyse soil samples: a) conventional
plough tillage (CT); b) conservation non-plough tillage system with depth of tillage from 10 to
27 cm depending on crops (NPT,) ¢) conservation minimum tillage with depth 5-12 cm (NPT))
d) long-term grassland (LTG) used for 16 year constantly. In Dnipropetrovsk field trial (No.2) soil
samples were taken from the following variants: a) conventional farming (CF); b) conventional +
minimum tillage (CMT); c) conventional + direct seeding (CDS); d) organic farming + minimum
tillage (OMT). Soil Organic Matter (SOM) content has been determined by combustion of soil
samples with concentrates H,SO, in a 1:1 mixture with K,Cr,O,. Coefficient of humification (C))
of plant residues and manure were determined according to Chesnyak (1986). According to this
procedure the organic materials in special small nylon bags have been located to the topsoil for
1 year. The concentrations of soluble forms of heavy metals (HMs) have been determined both
in soil samples taken from ordinary chernozem and various parts of spring barley and organs
of white laboratory rats, which received grain as a feed. The crop yields were evaluated both in
two stationary field trials and “Agroecology” private organic production farm in Poltava region
converted to OMT with long term usage of conservation minimum tillage to 5-12 cm.

Results

Shallow incorporation of plant residues and manures increases the intensity of humification
as compared with ploughing (Table 1). Also, NPT system increased the yearly and seasonal
amplitudes of SOM content fluctuation in soil (Fig. 1). On the NPT, plots this amplitude was
0.22-0,32% in layer 0-20 cm while on the plots with CT it was within 0.14-0.20 %, reaching
even 0.30-0.37 % on the plots with LTG. The total content of SOM at the CT was sufficiently least
comparing with the NPT and LTG variants. When the NPT and OF were used instead of CT and CF
only for first several years crops yield decreased appreciably. On the contrary if the OF based on
NPT were used constantly, for more than 9 years crops yield increased by 2,0-2,5 t/ha of grain units
comparing with initial level. Even in the first three years, the conservation technology instigates
a renewal of seasonal cycles of SOM in soil. The changes in content and seasonal cycles of SOM
and in crop yields occurs after 5, 9 and 15 years of systematic NPT system. Due to application
of OF combined with NPT system for more than 20 years crop yields received from fields were
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Tab. 1: Coefficients of humification of residues and farmyard manure (SEM=0.03).

Organic substrates cT NPT, cT NPT,
(layer 0-10 cm) (layer 0-10 cm) (layer 10-20 cm) (layer 10-20 cm)
Straw of wheat 16.1 16.6 18.0 19.8
Residues of alfalfa 17.8 19.0 19.9 22.0
Manure 15.8 16.2 18.2 20.0

SOM content,
% 6,20
6,00
5,80
5,60
5,40
5,20

5,00
vV v Vil X vV VI vl Xl IV Vi Vil Xl

T NPT2 ([ months
Figure 1: Soil Organic Matter (SOM) content in 0-20 cm layer
of soil under influence of land management systems (SEM05=0.05 %)
Source: Shykula, Antonets/Kapshtyk 1998

not lower than 5,0 t x ha™ for grain crops and 40-45 t x ha™ for sugar beet. Cropping systems
significantly effected the accumulation of heavy metals (HMs) in soil, plants and laboratory rats.
OF proved the most effective, as it favored the reduction in the concentrations of all studied
HMs in soil compared with CF. In case of soluble zinc, cooper and cadmium there just trace
element’s concentration were founded. At the same time the concentration of lead was more
essential, occurring as the toxic element and exceeding a critical level for soil in 4-5 times.
Lower content of HMs in soil of organically treated plots caused the reduction of their intake by
plants. Feeding of relatively clean grain from the variant of OMT to white laboratory rats caused
a significantly lower accumulation or HMs in all vitally important organs of these animals.

Discussion

Seasonal cycles of SOM in Chernozems can be explained by the mechanism of soil fertility
self-regulation (Shykula et al, 1998). In the period of intensive growth of plants when soil
conditions is more favourable for oxidation a part of SOM is mineralized due to tearing-off of
lateral nitrogen-containing radicals and consumption by the roots of plants of the nutrients
released into soil solution. There is also a parallel process of the synthesis of new molecules
and the complication of older ones. This process requires much energy and has to take place
only in aerobic conditions. In the next period, plant residues decompose and supply SOM with
the fragments of macromolecules lost in the first period. After harvesting the soil is saturated
with water and oxidation processes are impeded. In this period of plant residue decomposition
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intermediate compounds are formed with carboxyl and other functional groups, such as
aminoacids, amines and amides. Carboxyls of some earlier formed humic acids are substituted
by nitrogen - containing functional group. At the same time there is an accumulation of newly-
formed humic substances in autumn, spring and winter when no free energy comes to the
soil. Seasonal dynamics of SOM was higher that its possible formation by 80 %. We explain this
phenomenon by the contribution of root exudates and microbe biomass of the soil and by the
mechanisms of CO, transformation in soil humus. The process is self-regulated and optimizes the
conditions of humus formation in soil. These processes are very pronounced in natural ecosystems
and agroecosystems with systematic use of NPT (Shykula et al, 1998). This systems model a natural
process of soil formation provided there is an optimal supply with energy and substances (Shykula
etal, 1998; Kapshtyk et al, 2000). The soil conservation system based on minimum tillage, organic
fertilising and green manuring helps to renovate the soil fertility self-regulation mechanism and
the hierarchical discreteness in the soil quality changes. The hierarchical changes in content
and seasonal cycles’ amplitudes of SOM and in Crops Yield have been occurred after 5, 9 and
15 years of systematic non-plow tillage. By the beginning of second period the ability for Soil
Fertility Self-Regulation is attributed to the chernozem of virgin land.

Conclusion

Soil-protective tillage can be an effective way to the reproduction of fertility of degraded
soils. The transition to organic agriculture should be gradual and proceed through conservation
crop production systems, in a direction of the maximal reproduction of natural processes in
agroecosystems. The development of the technologies of organic farming should also take into
account the time factor and the principle of the hierarchical stepwise changes in soil fertility and
ecosystem productivity in accordance with the achieved level of soil self-regulation. Organic
farming practices favor a noticeable decontamination of soil and lower the mobility of HMs in
tropic chain: soil - plant - animal. Soil conservation cropping system with the application of
farm and green manure help to improve soil fertility self-regulation. Seasonal cycles of SOM
characteristic for virgin soil become apparent in cultivated one. By the beginning of the second
period of hierarchical changes the soil’s ability for fertility self-regulation becomes more evident.
Under such circumstances the transition from conservation crop production systems to the soil
protective organic farming can be possible.
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Abstract

This article deals with ethical activities that are going beyond the organic regulations (referred to as
‘organicPlus’in this study) and their communication strategies practised by organic farms and enterprises.
The results are based on a qualitative survey of 100 organic small and medium-sized enterprises/farms in
five European countries. Their engagement can be perceived in a certain sense as an opposite trend of the
ongoing conventionalisation process in the organic sector. The organicPlus activities are related to the three
classical sustainability dimensions extended by a cultural dimension. All enterprises/farms represent unique
approaches with more or less professional communication strategies and a local or regional orientation.
Therefore they have the potential to contribute to social capital, to build new local networks and to influence
local structures. The organicPlus activities and the communication arguments are diverse as well as the
motivations behind them. Open questions are if these organicPlus activities have the potential to contribute
to a change of values and organic practices in the national and international context.

Introduction

Originally, reasons for converting to organic farming were mostly farming problems, ecological
and environmental reasons, health/disease and idealistic reasons (Fischer 1982). The remarking
point of this new paradigm of agriculture was that farmers and consumers created a new
agricultural practice. After Austria’s accession to the European Union in 1995, the number of
converting farmers increased due to the offered subsidies. In addition to that, the distribution
of organic products in conventional supermarkets led to a stronger demand. Mainly farmers
in mountainous regions of Austria converted to organic farming, often motivated by more
favourable economic conditions. However, the widely held view that new entrants convert
only for financial reasons and do not engage with the values of organic agriculture could not be
confirmed (Padel 2008). Professionalisation, commercialisation and economisation processes
changed the movement from a grass root-type to an established form of European agriculture.
Nevertheless, the total number of Austrian organic farms has stagnated for some years, while
consumer demand for organic products has increased at the same time. All over Europe a general
trend that more and more farmers, processors and traders modify the organic approach to make
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money in a stagnating conventional food market can be noticed. As a result, sustainability of the
organic movement in all its dimensions is endangered: e.g. fair prices, biodiversity, the relation
between farmers and consumers. The term “conventionalisation”, frequently used in scientific
discussions (e.g. De Wit & Verhoog 2007), is related to actors in the organic food chain that use
the original ideals of the organic farmer movement for their own economic purposes. This
phenomenon follows the concept of “free rider” behaviour/attitude (Olson, 2004). To strengthen
the organic movement, IFOAM started a debate for redefining organic principles and values
(Luttikhold, 2007). This process has led to the finalisation of four overarching ethical principles:
health, care, fairness and ecology. Also farmers and especially SMEs dealing with organic products
were searching for the expression of a specific quality of organic agriculture - activities going
beyond the guidelines (referred in this study as organicPlus) that are often linked to an ethical
background. It can be concluded that the organic sector is in an ongoing differentiation process
(Freyer, 2008a) with sector-specific characteristics. Our interest was to get a deeper understanding
of organicPlus, therefore our research questions were:
= What are the characteristics of the organicPlus activities and how do these activities relate to the
dimensions of sustainability?
= What are the background and the consequences of organicPlus approaches by giving theoretical
explanations?

Materials and methods

Our findings are based on empirical data from 100 organic SMEs in five different European
countries (Austria, Germany, Great Britain, Italy, Switzerland) (Padel and Gossinger, 2008)*. Relevant
criteria for the sample were the company size and the existence of written documentation of
the companies” organicPlus activities and involvement in production or processing of organic
food. Data collection was based on a semi-standardised questionnaire and written material of
the enterprises (websites, product labels, folder etc.) and in some cases additional telephone
interviews.

Results and discussion

In total 72 different communication arguments were identified that related to organicPlus
activities (Table 1). We categorized them into the classic dimensions of sustainability extended
by a cultural dimension (Brocchi, 2007) and further in 16 sub-dimensions. No country-specific
characteristics could be noticed.

4 The overall framework of the study is the CORE Organic project ,Farmer Consumer Partnerships”, that
aims to strengthen the market position of organic companies sticking to higher standards than the
organic guidelines.
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Tab. 1: OrganicPlus dimensions, sub-dimensions and number of companies*.

Economic dimension Fair price - farmer oriented (14); Fair price- farmers and consumers (10); Added
value in the region (24).

Ecological/environmental Biodiversity (25); Landscape (17); Resources (26); Animal Welfare (17).
dimension

Social dimension Family farms & farmers in need (16); Care farming (25); Social projects & charity
(22); Working conditions of employees (12).

Cultural dimension Local & regional (41); Communication & information (18); Rural customs/
traditions & originality (13); Individual attitudes (14).

*In brackets: number of companies using communication arguments of the specific sub-dimension
Source: Padel/Gossinger 2008

The impulses to engage in organicPlus activities are diverse:

= Unease with the current erosion of values in the organic movement and therefore a personal interest
and motivation to express a specific “way of organic” Improving the strategic positioning of the
enterprise/farm in the market place

= How organic companies promote these activities can be expressed in three different approaches:

Professional marketing and communication approach

= “Home-made” marketing and communication approach, often practised by farms/enterprises with
a direct consumer contact; can be explained by different reasons a) to show individuality or b) lack
of knowledge in marketing/communication or c) lack of time and finances

= Renunciation of any marketing activities which can be explained by the argument that ethical
attitudes and activities should not be marketed

As regards the organicPlus activities, they are related to the

= Personal situation of the farmers (e.g. fair prices for farmers, family farms and farmers in need)
= Internal farm situation (e.g. biodiversity on the farm)

= Cooperation of market partners (e.g. fair prices for farmers and consumers)

= Landscape as a whole (e.g. biodiversity and natural resources)

= Society as a whole (e.g. added value in the region)

= Social services - young, old, disabled people (e.g. care farming, social projects & charity)
Societal values (e.g. rural customs/traditions & originality)

There was no company representing an overall structured approach following the four
dimensions of sustainability. The arguments are categorized into those which are related to
their personal “cosmos (farm/enterprise)” (1,2), those referring to other groups (3), and finally
those which are related to common societal goods (4-7). Arguments follow on the one hand
intrinsic or egocentric ethics, on the other hand mainly altruistic respectively bio-centric ethics
(Freyer 2008b). There are several activities which are also practised in conventional food chains:
e.g. fair trade elements, care farming, specific landscape-related activities or the protection of
cultural traditions. The organicPlus activities, which are driven by individual motivations, are
influenced and formed by external structures and also affect structures (Giddens, 1997). We
identified interactions, dependencies and relations among the actors and the networks where
the activities are embedded:
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= The fair price concept is an independent approach if a company is involved in direct marketing;
but the fair price concept needs structures along the whole food chain if products are transferred
e.g. to a dairy and to supermarkets.

= Landscape-oriented activities are sometimes related to nature conservation organisations and are
embedded into a general concept - the farm is part of a group related to a specific network.

= Care farms are often embedded in specific associations, administered by governmental institutions,
often dependent on subsidies; practice is a deal between agricultural necessities, personal needs
of “clients” and the governmental preconditions.

= Social projects & charity are often activities outside of organic enterprises/farms, e.g. a social
project is financed.

Activities which focus on more than the own farm and have a regional orientation are
able to create social capital (“to take care for the strange”, see Offe 1999). They establish new
communication platforms and interactions between different societal movements (e.g. care
farming, landscape-oriented biodiversity). Some of these activities are limited to the farmer itself,
some also open new perspectives for consumers. Furthermore, organicPlus has the potential to
create new pathways for the organic movement as a whole. In a broader sense there is a potential
for new societal bottom-up impulses in a local/regional or even international context.

Conclusions

OrganicPlus approaches show that apart from conventionalisation trends in the organic sector,
there are also contrary practices which go beyond the organic guidelines, demonstrating that
there is a potential to deepen the organic quality by following ethical pathways. OrganicPlus
approaches itself comprise a range of different practices. Besides, organicPlus approaches offer
a potential for local or regional oriented markets and can contribute to a new regionalisation
(Giddens, 1997, 183). However, the approaches require concerned and well-informed consumers.
Further research should contribute to broader and deeper insights in organicPlus approaches
and their societal effects and interactions with other systems.
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FLOWERING PLANT STRIPS AS POTENTIAL HOST PLANTS FOR
NATURAL ENEMIES (COCCINELLIDAE AND SYRPHIDAE) IN THE
CZECH REPUBLIC

KOPTA, T.' & POKLUDA, R.!
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Abstract

Flowering plants play an important role in providing alternative food (pollen, nectar) and a place for
resting or reproduction for the natural enemies of pests in agroecosystems. It is very important to select
plant species that maximise the benefit to the parasitoid and which at the same time will not give support
to the pest. In our experiment the attractiveness of selected flowering species (Anethum graveolens, Tagetes
patula, Centaurea cyanus, Calendula officinalis and Vicia faba) to natural enemies of aphids—ladybeetles
and hoverflies (Coccinellidae and Syrphidae respectively) was examined. All natural enemies observed
visiting, resting or feeding on the flowering plants were counted together. We can consider Centaurea
cyanus as an attractive host plant for ladybeetles (Coccinellidae) and Anethum graveolens as an attractive
host plant for hoverflies (Syrphidae). The abundance of these natural enemies on the other plant species
was insignificant.

Introduction

Highly intensive agricultural production systems lead to the simplification of agricultural
landscapes, and the subsequent removal of non-crop habitat causes a decline in biodiversity.
Agricultural intensification creates unsuitable conditions for natural enemies (Pfiffner 2006;
Bianchi et al. 2006). Many studies have shown that natural enemy populations are higher and
pest pressures lower in complex landscapes with a high proportion of non-crop habitats (Bianchi
etal. 2006; Alomar et.al 2006). The use of non-crop habitats in agroecosystems to provide floral
resources for enhancing natural enemy activity is increasingly common (Ambrosino et al. 2006).
For example, in Switzerland the wild flower areas sown in arable landscapes are part of an agro-
environmental programme (Fliickiger, Schmidt 2006). This method of supplying beneficial
organisms, by providing an appropriate habitat and alternative food sources, is one of the most
powerful ways to minimize economic damage to crops from pests (Altieri 2005). According to
Pfiffner (2006), such an infrastructure should ideally offer suitable food for adult natural enemies,
an alternative prey or host organism, and shelter from adverse conditions.

Wackers (2005) points out that many insect carnivores that can play a role in the suppression
of pests require nectar or pollen during their adult life. The provision of these additional food
sources in agroecosystems could be a simple and effective way to enhance the effectiveness of
biological control programmes Wackers (2006). However, some authors have pointed out that
the use of flowering strips might not always be a successful tool to use in the biological control of

' Mendel University of Agriculture and Forestry in Brno, Czech Republic
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crop pests. Winkler et al. (2006) indicates that the indiscriminate use of nectar plants in flowering
field margins can sometimes enhance pest pressure in agricultural systems. Pfiffner et al (2009)
also showed that floral treatment using a multiple-species mixture did not consistently improve
the control of Pieris rapae and Mamestra brassicae by parasitoids. Winkler (2005) suggests that,
for field edges, plant species should be selected that maximise the benefit to the parasitoid and
have no, or only weak, benefits for the pest.

A wide knowledge of insect-flower relations is therefore needed to be able to determine which
plants are going to be suitable. In order to find suitable combinations of plants for flowering
edges, van Rijn (2006) suggests firstly identifying which enemies can be effective against a specific
pest, and then which flowers are attractive for these natural enemies, and to provide them with
suitable food. Flowering plant species classified as beneficial for potential insect pests should
of course be discarded. In our experiment the attractiveness of selected flowering plant species
(Anethum graveolens, Tagetes patula, Centaurea cyanus, Calendula officinalis and Vicia faba) for
the natural enemies (ladybeetles, hoverflies) was examined.

Materials and methods

This small-scale field trial was held in an organic open field located at the Horticultural
Faculty of Mendel University (Brno) in Lednice (Location: 48°47'54.502" N, 16°48'0.39" E, Czech
Republic). The flowering plant strips were sown on 27th of May 2008. The flowering strips were
designed with an area of 13.5m? (1. 5 m wide, 9 m long) with three replications. The distance
between replications was 7 m. The following flower species for the mixture were chosen:
Anethum graveolens, Tagetes patula, Centaurea cyanus, Calendula officinalis and Vicia faba. All
fields were managed with no chemical inputs and were hand weeded. The experimental field
was surrounded by a field of alfalfa. Due to the dry climate the field was irrigated. Among the
observed natural enemies, the ladybeetles (Coccinellidae) and hoverflies (Syrphidae) only were
counted.

Two plants from each species in every replication were randomly selected and marked with
a stake (30 plants in total). Natural enemy visits to the plants were recorded by visual observation
(during 1 minute) of each of the marked plants simultaneously. Observations were performed
once a week from July to September in the year 2008, always between 9 and 11 a.m. when
irrigation was not taking place. All the observed natural enemies were counted together as
visiting the plant, resting or feeding on the flower. The impact of the natural enemies on pests
was not evaluated in this trial.

Results

The aim was to identify suitable plants for creating an effective mixture of flowering plants
as a source of natural enemies of aphids. Thus, all the plant species in this trial have already
been identified as being potentially suitable sources of pollen or nectar for beneficial insects.
Our interest was particularly focused on ladybeetles (Coccinellidae) and hoverflies (Syrphidae).
Species from these families are native in Czech agroecosystems and serve as important natural
enemies of several species of aphids (Rod et al. 2005).
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The appearance of all natural enemies in the observed plants differed over time. The following
data shows the flowering period of selected plants (Table 1) and the total numbers of ladybeetles
and hoverflies seen on selected plant species during observations made from weeks 27 to 38
(Figure 1).

Flowering period

Tab. 1: Main flowering period of selected species.

week 26 | 27 | 28 | 29 | 30 | 31 32 |33 |34 |35 |36 | 37| 38|39 40
Anethum graveolens

Tagetes patula

Centaurea cyanus

Calendula officinalis

Vicia faba

* Main flowering period is defined as the period when at least one plant has more than 1/3 of its possible
flowers open.
** After week 38 observations of insects ceased because of the absence of natural enemies

According to Winkler (2005), Anethum graveolens and Centaurea cyanus are plants which
flower simultaneously, and the other flowering species were presumed to also have a similar
flowering period. Our observations show that Vicia faba has a flowering period earlier than the
other species, which makes it useful as the first potential food source for natural enemies in the
flowering strips. van Rijn (2006) reported that the main flowering period in C.cyanus lasted about
16 weeks, but here we observed it to be about 3 weeks shorter. This period, of course, is going
to be influenced by the sowing date and by the particular definition of flowering employed.
Further, according to van Rijn (2006), V.faba is useful for attracting beneficial insects from week
25 until week 32, a total of 8 weeks. In our experiment only a few plants of V.faba emerged and,
in addition, were damaged by aphids at an early stage and by mould later on. The flowering
period was nearly the same, from week 26 to week 31, in total about 2 weeks shorter.

Attractiveness of flowering plant species

Centaurea cyanus was recommended by Winkler (2005) as a plant visited by the hymenopteran
parasitoid but not by the herbivores in the case of a brassica crop. C.cyanus, together with
Calendula officinalis and Anethum graveolens, is included in a mix of annuals designed to give
a continuum of available nectar and pollen for bees (Orsolini 2009). Furthermore, in a fruit orchard
the greatest numbers of predatory bugs (anthocorids) were found on C.cyanus (Fitzgerald and
Solomon 2004). In the research of Alomar et al. (2006), C.cyanus was identified as an insectary
plant that may be used to enhance the numbers of predatory bugs and hoverflies.

In our field experiment C.cyanus was most frequently visited (48 times) by ladybeetles
(Coccinellidae) and considerably less (9 times) by hoverflies (Syrphidae). From the family
Coccinellidae the most frequent species observed was Coccinella septempunctata and Adalia
bipunctata. The presence of ladybeetles on C.cyanus was observed mainly in the early part of
the season (from week 27 till 32). In this period many flowers were still not open and ladybeetles
were seen on the flower buds instead of on open flowers. This was most probably due to the
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Figure 1: Total number of natural enemies observed on selected flowering species
from week 27 to 38.

extrafloral nectar which is produced by C.cyanus (Winkler 2006). According to this author,
extrafloral nectar can be an important source of carbohydrates for insects. The production of
certain amounts of extrafloral nectar was also confirmed by the presence of ants foraging for
nectar on the flower buds. As mentioned by Heil (2001), ants forage preferentially on plants
with extrafloral nectaries.

Winkler (2006) considered Anethum graveolens as especially suitable for parasitoids. An
advantage of this species is the presence of exposed nectaries which provide a more concentrated
nectar than the hidden nectaries. In our experiment this plant was visited mostly by hoverflies
(47 times, followed by ladybeetles 5 times). Therefore, A.graveolens was identified as being
attractive for hoverflies.

In Vicia faba we noted a certain amount of ladybeetle activity (10 visits) at the beginning
(week 27 till 29), but all of them were foraging on aphids rather than flowers. In this case, V.faba
can evidently serve as an aphid reservoir for beneficial insects. A similar idea has already been
mentioned by Alomar (2006), who stated that the co-occurrence of the predator and pest in
flowers may also confer some potential for reducing pest populations and so prevent problems
from developing. Even if van Rijn (2006) recorded some attractiveness of V.faba for hoverflies,
in our experiment no hoverflies were seen on this plant.

Tagetes patula was not visited by either ladybeetles or hoverflies. Calendula officinalis
was visited infrequently by ladybeetles (once) and hoverflies (three times), from which little
can be concluded.

Later on (from week 33) almost only honey bees were observed as foraging on the open
flowers (mostly in C.cyanus). The absence of the previously observed natural enemies might be
explained by two factors. First, the natural enemies found a better food source. Second, there
was competition for the available food resources between bees and the other beneficial insects,
as reported by Lee and Heimpel (2003) and Winkler (2005).
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Conclusions

In the given circumstances (plant mixture, environmental conditions) Centaurea cyanus can be
considered as an attractive food source for ladybeetles (Coccinellidae) and Anethum graveolens
as an attractive food source for hoverflies (Syrphidae). In the case of Vicia faba, the ladybeetles
were attracted by the presence of aphids, and not by pollen or nectar. In other plant species we
didn’t observe any preferences on the part of selected natural enemies (hoverflies, ladybeetles).
However the importance of certain flowering species as host plants for other natural enemies
has still to be investigated. It has to be mentioned that at least once during our observations
some other beneficial insects were seen on our flowering plants, e.g. lacewings (Neuroptera)
and parasitic hymenopterans (Ichneumonidae), which are also important natural enemies of
pests in agroecosystems.
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PRELIMINARY RESULTS WITH USING SUPPLEMENTARY
PLANT PREPARATIONS LIGNOHUMATE B AND SYNERGIN" IN
ORGANIC GROWING OF STRAWBERRIES
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Key words: strawberry, vitamin C, dry matter, Lignohumate B, Synergin®

Abstract

The effects of supplementary plant preparations on the yield, nutritional value and health status of
strawberries under the condition of simulated organic cultivation were assessed. Field experiments were
established from frigo plants of varieties Honeoye and Symphony in spring 2008. Both humic acid preparation
Lignohumate B and biostimulator Synergin” did not influenced marketable yield of strawberries. Honeoye
reached the highest yield after the combined application of Lignohumate B+Synergin”. Symphony had
the highest productivity after the Lignohumate B application. Combined applications of Lignohumate
B+Synergin” increased vitamin C content in fruits but the values were not significantly higher than that of
the control. For Symphony, single application of Lignohumate B and Synergin® caused significantly lower
vitamin C content in fruits than joint applications of both supplementary preparations. Treatments did
not affect dry matter in fruits but Symphony had significantly higher dry matter content than Honeoye.
Symphony seemed to be more properly for organic cultivation under the experimental conditions because
of significantly higher resistance to root rot.

Introduction

Strawberry production meets a minority interest in the Czech Republic, while there are
elaborate organic systems in many other countries. Suitable varieties and providing plant
nutrition are premises for the success. Rhainds et al. (2002) recommend the variety Honeoye
because of its high productivity, quality and resistance to pathogens. Barth et al. (2002) approve
the varieties Honeoye and Symphony for organic production in Austria. In Denmark, Honeoye,
Symphony, Pandora, Kent and Cortina were the most promising from total 20 evaluated varieties
(Daugaard & Lindhard, 2000). Neri et al. (2002) report usage of humic acid preparation on
strawberries. Their application had a positive effect on fruit quality, reduced the number of
rotten fruits and increased the sugar content. Rdkos (2006) introduces the possibilities of using
humic preparation Lignohumate. It supported root development and tolerance to stress factors.
Also fruit size, nutritional values and antioxidants content were positively influenced in several
crops. Active substances of Lignohumate strengthen cell walls and thus plant resistance to
diseases is supported. Zahradnicek et al. (2006) have been tested biostimulator Synergin” at
several field crops, vegetables and peaches. They proved positive effect of Synergin® on plant
growth and productivity.

' Mendel University of Agriculture and Forestry Brno, Faculty of Horticulture, Lednice, 61300, Czech republic,
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Materials and methods

Experimental plots were established at Faculty of Horticulture in Lednice (Mendel University
of Agriculture and Forestry Brno) in spring 2008. The locality is situated in Southern Moravia
(above sea level 180 m, average temperature 9 °C, average year precipitation 517 mm, silty
soils). The experiments were conducted as simulated organic system since there was used so far
conventional management. The pea was the previous crop. Horse farmyard manure was applied
(40 t.ha™) in the beginning of April. No other fertilizers were added. Soil chemistry was following:
pH 6.02, P 152.4 mg.kg™”, K 289.4 mg.kg™”, Ca 2648 mg.kg™ and Mg 365.8 mg.kg™ (Mehlich IlI).

We used varieties Honeoye and Symphony, both often recommended for organic system
abroad. Honeoye (Vibrant x Holiday, USA) is an early short-day variety with a high production.
The berries are of medium to large size and conical shape. Skin is very glossy, medium to dark
red. Symphony (Rhapsody x Holiday, Scotland) is a late (5 day later than Elsanta) short-day variety.
The plants are vigorous and highly productive. The berries are large to medium size, tough,
juicy, with good internal colour and slightly raised achenes. Skin is glossy, flavour is very good.

We used annual double rows hill system with black PE plastic mulch. The centres of hills
(double rows) were 0.8 m apart, spacing of plants 0.30x0.25 within the double row. Drop irrigation
was installed. Two weeks after planting the furrows were mulched with wheat straw (thick layer
approximately 0.03 m). Frigo plants (originated from Goossens Flevoplant B.V., Netherlands) were
planted on April 30™. The experiments were set as randomized block design with four replicates
per treatment. The plot size consisted of 20 plants. We used the following treatments:
= Lignohumate B. The preparation Lignohumate B is a mixture of salts of humic substances with
a high content of fulvic acids. It is an environmental-friendly supplementary plant preparation
produced from clean natural raw materials (Amagro Ltd., Czech Republic). The roots of frigo plants
were soaked in 1% Lignohumate B for 2 hours. The foliar applications were made three times (dose
1.0 L.Lha™, spray liquid volume 400 I.ha"): firstly two weeks after planting, secondly in the beginning
of flowering (BBCH 61) and finally at the end of flowering (BBCH 68).

Synergin’. Synergin is a synergistic bioregulator of plant growth, which contains a number of

physiologically active substances, namely the natural cytokinin and auxin precursors of organic

origin produced from food raw materials (Juwital Ltd., Czech Republic). Synergin” was applied by

foliar way in the same time as Lignohumate B in recommended dose 2 | per hectare (spray liquid

volume 600 |.ha™)

= Lignohumate B + Synergin”. The doses and timing of application - see treatments 1 and 2, respectively.
The foliar apllications were firstly made with Lignohumate B, after the drying the solution on leaves
Synergin® was applied.

= Control. Free of any preparations.

The harvests were assigned to Extra Class, Class | or class Il according to the marketing
standards of the European Union — commission regulation (EC) no 843/2002. Vitamin C content
(mg.kg™ of fresh fruits) was analysed by HPLC (sampled of 10 fruit per replicate, during 3™ harvest),
dry matter content (%) in fruits was measured after drying at 105 °C until the constant weight
(sampled of 5 fruits per replication). Data were statistically processed by ANOVA and Tuckey HSD
test (P<0.05) using software Unistat ver. 5.1. Number of necrotic plants was analysed by software
UPAVplus, ver. 1.06 (Czech Phytosanitary Administration).
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Results

The harvest of Honeoye began on the 12* of June and it finished on the 1 of July (total six
harvests, interval of three days). The highest marketable yield was observed in plots treated with
combined application of the humic acid preparation and the biostimulator (53.5 g per plant), but
it was not significant from non-treated control (Tab.1). Vitamin C content was not significantly
influenced by the preparations, though the highest values were found after joint application of
both preparations as well (773.3 mg.kg™). Dry matter content was not affected by treatments, it
varied from 9.4 % (Lignohumate B+Synergin’) to 9.9 (Synergin’).

Tab. 1: Marketable yield, nutritional values and health status for Honeoye.

Treatment Marketable yield Vitamin C Dry matter Necrotic
(g.plant”) (mg.kg™) (%) plants (%)

Lignohumate B 48.4 a 696.5 a 9.7 a 37.5 a

Synergin’ 51.7 a 683.8 a 9.9 a 36.5 a

Lignohumate B 53.5 a 773.3 a 9.4 a 253 a

+ Synergin’

Control 42.2 a 729.5 a 9.7 a 50.5 a

Different letter between rows indicate significant differences for P<0.05

The harvest of Symphony was carried out firstly on the 19*" of June and finally harvest was
done on the 7" of July (total five harvests). The results of evaluation of Symphony were rather
similar to Honeoye. Only combined application of Lignohumate B and Synergin” significantly
increased vitamin C content compared to single use of both substances (Tab. 2).

Tab. 2: Marketable yield, nutritional values and health status for Symphony.

Treatment Marketable yield Vitamin C Dry matter Necrotic
(g-plant”) (mg.kg) (%) plants (%)

Lignohumate B 53.7 a 669.0 a 10.8 a 12.7 a

Synergin’ 421 a 645.8 a 10.3 a 13.5 a

Lignohumate B 441 a 749.3 b 10.9 a 9.4 a

+ Synergin®

Control 389 a 707.0 ab 10.5 a 17.9 a

Different letter between rows indicate significant differences for P<0.05

After harvest time, in the middle of July, sudden plant decline was observed, mainly in
Honeoye. Root rot complex (caused by Phytophthora, Pythium, Rhizoctonia and Verticillium species)
resulting on plant dying was assessed according to number of diseased (necrotic) plants at the
end of August. The best health status was found in plots treated with Lignohumate B, especially
when it was combined with Synergin”. The variety Symphony had significantly lower number of
necrotic plants (13.4 %) compared to Honeoye (37.4 %).
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Discussion

We submit preliminary one year data obtained from one experimental site, therefore it is
difficult to make a generalisation of these results. High percentage of rotted plants could be
explained by poor suppressive soil ability. Biologically active soils show naturally sturdiness
(Sullivan, 2004). We worked on soils with so far conventional management. Our results confirmed
quite susceptibility of the variety Honeoye to crown rot, caused by Phytophthora cactorum
(Parikka, 2003). On the contrary the variety Symphony proved a good resistance (Kerby & McNicol,
1997). Our results to a certain extent agree with research of Neri et al. (2002), who reported the
positive physiological effect of humic acids on strawberries. They assume an indirect effect of
foliar application on the whole plant. We get the best results using combination of humid acids
with Synergin’. According to Leskinen, Vdisanen & Vestergaard (2002) the variety Honeoye has
very high vitamin C content, which gets over the 750 mg.kg™.

Conclusions

The preparations did not significantly influenced yield, quality and health status of strawberries.
Generally the best results were achieved with combined application of Lignohumate B and
Synergin’. After one year evaluation we submit preliminary result get under the condition different
to certificated organic plots. The experiments will be continued on fields continuously meliorating
with green manure to make soil naturally more suppressive against fungal diseases.
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TOMATO CULTIVARS TOLERACE TO PHYTOPHTORA INFESTANS
IN ECOLOGICAL PRODUCTION SYSTEM

KOUDELA, M.", CHLADOVA V., SUS, J. & SVOZILOVA, L.
Key words: tomato, Phytophtora ifestans, tolerance, ecological production

Abstract

85 tomatoes cultivars were tested in the light of tolerance to Phytophtora infestans on the field of the
company Botanicus Ostrd in 2007. Infection was observed in 8 terms (from 16. July to 25. September). Plants
were evaluated using 9 points scale (0 — without symptoms, 8 — perish). Results were statistcally evaluated
using ANOVA, culivars were divided into 33 homogenous subgroups. Cultivars Shirley, Riesentraube, Opalka,
Vama, Tornddo F1, Black Ethiopian, Broad Ripple Yellow, De Barao Black, Bejbino F1 were significantly the
most tolerant; cultivars Verna Orange, Orange Strawberry, Orange Beef Heart, Tomate Rouge Lutescent,
Yellow Perfection, Calinago, Orange Queen, Gold Dust, Ida Gold were signifiantly the most sensitive to
Phytophtora infestans.

Introduction

The aim of this work was evaluation of tomato cultivars tolerance to Phytophtora infestan.
The trial was found on the field with vegetables bioproduction of firm Botanicus Ostrd in 2007.
85 cultivars were tested in the light of tolerance to Phytophtora infestans. This is one of the most
problematical disease on tomato plants. A wide assortment of fungicides is used for treatment in
the conventional and integrated vegetable production systems. This possibility is considerably
reduced in the ecological system. On that ground, choosing of proper cultivar with higher field
tolerance against Phytophtora infestans could be suit preventive measure in the plant protection
on ecological field. Schwarz et al. (1996) mentioned as proper cultivars with not too dense habitus.
Hradil et al. (2000) recomended dripp irrigation like other important preventive measure against
this fungi disease, because this way of irrigation reduces leaves wetting.

Material and methods

The growing of tomatoes went ahead according to the metodology of Maly et al. (1996). The
growth of tomatoes was found from seedlings, spacing of plants was 100 x 30 cm. Each cultivar
was grown in 5 repetitions. Sum total of observation terms is 8 (in 11-12 day’s intervals) - first
on 16. July, last on 25. September. Plants were evaluated using 9 points scale (level 0 - without
symptoms of Phytophtora infestans, level 8 — perish). Results were statistcally evaluated using
ANOVA (analysis of variance) with sequential testing. Culivars were divided into 33 homogenous
subgroups from the most to least tolerant.
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Results and discussion

Tab. 1: The development of Phytophtora infestans on the most tolerant tomato cultivars
(point evaluatin from 0 to 8).

6.7. 18.7. 30.7. 10.8. 22.8. 3.9. 14.9. 25.9.
Shirley 0 0,5 11 2,4 3 3,2 3,4 4,4
Riesentraube 0 0,2 1,1 2,6 31 3,5 3,6 4,8
Opalka 0 1,6 19 2,4 2,7 31 3,3 4,8
Vama 0 19 2,2 2,2 2,7 31 3,2 4,8
Tornado F1 0 1,8 2,3 2,5 2,7 3 3,1 49
Black Ethiopian 0 1 1,8 17 2 29 3,4 51
Broad Ripple Yellow 0 0,3 1 2,1 2,5 35 4,4 52
De Barao Black 0 0,5 1,6 2,1 2,7 37 4,6 52
Bejbino F1 0 1,6 1,9 1.8 2,4 31 33 5.7

The highest level of infection was usually under value 5 (from 0 to 8). The development of
Phytophtora infestans was slow, there were infected only leaves and stems. Fruits were undamaged
and the ripening process went ahead no problems. Vorli¢ek (2006) describes cultivars Vama and
Broad riple yellow tolerant too.

Tab. 2: The development of Phytophtora infestans on the least tolerant tomato cultivars
(point evaluatin from 0 to 8).

6.7. 18.7. 30.7. 10.8. 22.8. 3.9. 14.9. 25.9.
Verna Orange 0 1,8 2,3 2,8 35 4,5 55 6,8
Orange Strawberry 0 1,3 2,2 31 31 4,2 53 6,9
Orange Beef Heart 0 2 2,1 2,3 2,7 4,3 58 7
Tomate Rouge Lutescent 0 14 1,8 2,5 3,4 4,5 54 7
Yellow Perfection 0 19 2,2 2,4 3 4,4 56 Al
Calinago 0 13 2,2 2,6 3,8 4,6 54 75
Orange Queen 0 1,5 2,2 2,8 3,7 51 6,5 7,8
Gold Dust 0 09 1,5 2,6 3,5 41 5.5 78
Ida Gold 0 0,5 1,6 2 2,7 54 6,5 7,8

Development of infection was slow in the beginning, but later, the plants showed higher
level of Phytophtora infestans infection, some of them perished.

Slow process of infection in the beginning of vegetative period 2007 corresponded with
normal precipitation. Expansion of Phytophtora infestans in the late stage of vegetative period
was occured with increase of precipitation. Rod et al. (2005) mentioned precipitation like main
factor influenced expansiont of Phytophtora infestans. West et al. (2008) reports of cultivars
resistance to other fungi disease of rape too.
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Conclusions

There were significant differences in tolerance to Phytophtora infestans among 85 tested
tomato cultivars.

The most tolerant cultivars against Phytophtora infestans were folloving: Shirley, Riesentraube,
Opalka, Vama, Tornddo F1, Black Ethiopian, Broad Ripple Yellow, De Barao Black, Bejbino F1.

The most sensitive cultivars to Phytophtora infestans were: Verna Orange, Orange Strawberry,
Orange Beef Heart, Tomate Rouge lutescent, Yellow Perfection, Calinago, Orange Queen, Gold
Dust, Ida Gold.
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SUSTAINABILITY ASSESSMENT OF ORGANIC
AND CONVENTIONAL FARM

VALTYNIOVA, S.'

Keywords: farming systems, organic farming, sustainability assessment, nutrient balance, energy
balance

Abstract

The aim of the article is to show some differences between the organic and conventional farming
system on the bases of 2 farms assessment and the literature. The nutrient and organic matter balance,
system productivity and the energy balance were calculated on the basis of farms agronomic records from
a 3 years period. For the calculation the software model Repro (Hdlsbergen and Diepenbrock 1997) was
used. There was a significant difference in nutrients input and structure of applied fertilizers between the
farms. Most frequently plus nitrogen (N) and minus phosphorus (P) and potassium (K) balance occurred
in both systems. Organic matter balance on conventional farm is low but stable, while on organic farm
decreases in time. Results of no farm in any year met the optimum range. Fossil energy consumption was
lower on organic farm, but in the case of machinery use and fuels consumption, the organic farm made
a higher demand than the conventional one. Also, when the productivity of the organic system was lower,
the efficiency of energy use was lower only slightly.

Introduction

Nowadays the demand for sustainable agricultural performance provides a great opportunity
for development of organic farming. But that means also a need for sustainability assessment.
However, differences in management of these two farming systems are of significantimportance
and result in different soil properties, density and activity of soil organisms and nutrient dynamics
in soil. Also, chemical characteristics of plants and nutrients uptake by them are different in
both systems (Stehno 1999, Hiilsbergen 2003). In this paper, we present the part of the work
dealing with assessment and comparison of the organic and conventional farm, to show some
differences between the systems.

Materials and methods

Nutrients (N, P, K), organic matter, energy balances and productivity of organic and
conventional farm were calculated in 3 years (2004-2006). The data originate from farms
agronomic records. The organic farm represents system with animal production with very
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diverse structure and the conventional farm represents intensive system without animals with
narrow crop structure (Table 1).

Used method, Repro (Hilsbergen and Diepenbrock 1997), contains different coefficients in
algorithms for organic and conventional farming based on long-term experiments conducted
at Martin-Luther-Universitat in Halle, Germany (Hulsbergen 2003). This approach was tested for
the Czech Republic by Dubec (2004).

Tab. 1: Farms characteristics.

Organic farm Conventional farm
Altitude 500-550 m 262-336 m
Average temperature 6.5°C 8.2°C
Precipitation 750 mm 520 mm
Soils cambisols haplic luvisols
Acreage 293 ha arable land, 492 ha arable land
190 ha grassland
Livestock cattle (80), pigs (80), sheep (30), goats (6), horses (15) | -
Crops structure buckwheat, rye, triticale, oats, potatoes, white lupin, | spring barley, sugar beet,
cereal-legumes mixtures, onions poppy

Results and discussion

Nutrient balances

The organic and conventional system differ significantly in intensity of nutrients consumption
(Figure 1, 2, 3), but nutrients are slightly out of balance in both of them (Table 2), as concluded
also by Stehno (1999) and FiBL (2000). Plus N-balance and minus P- and K-balance usually occur.
In the Czech Republic, it is also a result of general extensification of agriculture after 1989.

The two systems strongly differ in the structure of fertilisers used (Figure 1, 2, 3). Several
authors describe different dynamics of nutrients and life in soil (Stehno 1999, Hiilsbergen 2003)
but also point out that soil characteristics are strongly affected also by soil type and tillage
practices (van Diepeningen et al. 2006), and pedo-climatic characteristics (Pacini et al. 2003).

Tab. 2: Nutrient balances overview (kg N.ha™).

Balance Organic farm Conventional farm
parameter 2004 2005 2006 2004 2005 2006
N-Balance 18.56 2477 5.58 43,01 40.10 56.50
P-Balance 1.42 -0.05 -6.29 -1.78 21,00 -1.81
K-Balance 14.89 -23.28 -29.24 -13.54 4.05 -18.64

Organic matter balance

Organic matter is out of balance in both systems (Table 3). On the organic farm appears quite
a high instability, caused by changeable crop structure and by management of farmyard manure
application. The organic matter balance for the conventional farm is stably low. The only income
or organic matter into the soil is plant residues. Organic matter input into both systems is almost
the same, but mineralization is much more intensive in the conventional system.
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According to Stehno (1999), performance in this point depends more strongly on soil tillage
practices, but in this study there was much higher dependence on crop structure. Diepeningen
et al. (2006) did not find significant differences between systems in the development of the
content of organic carbon in soil. But FiBL (2000) presents some slightly better performance of
the organic system.
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Tab. 3: Organic matter balance (HE.ha").

Balance parameter Organic farm Conventional farm

2004 2005 2006 2004 2005 2006
Gross demand -0.57 -0.8 -0.49 -1.41 -1.14 -0.82
Org. matter income, total 0.70 0.44 0.16 0.59 0.48 0.45
Balance 0.3 -0.36 -0.32 -0.82 -0.66 -0.37
Supply grade (%) 122.02 54.83 33.53 41.88 42.24 54.54

Energy balance and system productivity

In the presented example, there is a significant difference in productivity between the organic
and conventional farm (16 to 26 Grain units (GU) on organic farm and 67 to 70 GU on conventional
farm). There is no such high difference of productivity reported in literature. According to Pimentel
et al. (2005) the yields are almost equal, FiBL (2000) presents a difference of about 20%. The
presented result is influenced by quite great difference between the compared farms. However,
it corresponds with the situation in organic farming in the Czech Republic to a certain extent,
when all skills, especially in arable farming are not fully adopted yet.

The conventional farm has higher consumption of fossil energy but energy utilisation is slightly
more effective (Figure 4). The points in which the organic farm has higher energy consumption
per ha are fuels and machinery, which corresponds with the findings of Delgaard et al. (2003).
Very energetically expensive are mineral fertilizers consuming about one half of total energy
incomes of conventional farm.

Conclusions

1. The organic and conventional farming system differs in structure and nature of used
fertilisers which influence especially nutrients balance. The difference in organic matter balance
is affected more by the crop structure, tillage practices and organic matter management.

2. Plus N-balance and minus P- and K-balance usually occur in both systems. The organic
farm seems to be instable in organic matter balance, the conventional farm performs at a stable
insufficient level of organic matter balance.

3. Fossil energy consumption is lower in organic farming, but in the case of machinery use
and consumption of fuels it is lower in conventional one. Productivity of the systems differs
significantly, but the efficiency of energy use is only slightly lower in organic farming.

There is a need to monitor longer-term development of indicators to assess the sustainability
of performance of the farm.
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COMMUNICATION, PLACEMENT AND ASSORTMENT
OF BRANDED AND NON-BRANDED ORGANIC PRODUCTS
IN A DIFFERENT SALES POINTS

KUTNOHORSKA, 0.

Key words: private brands, brand building, consumer behaviour, communication strategy

Abstract

This contribution deals with the alternative approaches in brand building and brand management in
the different points of sale. In the connection with dynamic market changes underlines movement in the
consumer behavior and adverts to specifics of the application of marketing approaches in the field of organic
products. The communication is one of the integral parts of creation the organic product concept, but the
results of the study indicate, that many of producers and traders take no sufficient attention to this fact.

Introduction

The growing share of organic products on the total consumption is one of the most significant
trends, which can be identified in the food industry. The organic products market in the Czech
Republic is a relatively young branch, first mentioned in 1993. The dynamic development is
perceptible and the turn-over additions grow every year since that time.

Organic products represent the specific products category from the point of view of
communication with consumer. We have to keep in view the fact of planning and realizing
the communication strategy of new organic product. One of the most important parts of the
communication strategy is brand building.

Materials and methods

Model of consumer behaviour presents relationships between presumptions to specifics
of consumer behaviour, between stimuli, which starts specific consumer behaviour, between
course of the decision-making process of consumers and the final results of the process.
(Koudelka 1997).

Communication is counted among significant external factors of the model. To push
a communication strategy, the classification parameters of quality of the product based on the
theory of economics of information is important (Nelson 1970) According to the theory attributes
of the product can be divided into following dimensions:
= Much-sought-for: the consumer can make himself sure about the attribute on purchase
= Verifying: the consumer can check the attribute after purchase, by using the product
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= Based on the confidence: the common consumer does not know how to appreciate the attribute
by the objective methods as for example tasting, the only possibility is to trust to the declarations
of the producer, the distributor, the trader, the independent organization etc.

In thoses cases, where the difference in the similar products is based on the specific origin
or on the specific process of the production, the importance of the attributes based on the
confidence increases. The customer is not able to appreciate the quality directly, he or she only
makes up some expectations based on the parameters, which are connected with the product.
The parameters are for example the design of the product, price, place of sale etc. The other way,
how the expectation can be created, is based on the previous experience with using the product,
provided that the product can be identified for example by means of the name of brand. Usually
customers are not able to find out objective proofs, which make an appreciation of attributes,
relating to processes of production and relating to the impact on the human health, possible.
The conviction of existence of the attributes is based on the customers’ confidence and therefore
is necessary to make a trustworthy communication. (Grosova 2004).

The effect of the trustworthy resource on the force of arguments was demonstrated on
the example of organic food. In the case, when the trustworthy subject is responsible for fact,
that food product marked “BIO” was really produced according to the principle of ecological
agriculture, the consumers accepted the fact and then they presented their own activities to
get more information about the group of the products. (Grunert et al. 1996).

The facts show, that marketing of specific food products, included organic food products,
which give the consumer benefits based on the confidence in its existence, can be successful
only ifitis supported by the strong brands. Strong brands evoking the feeling of the confidence
and the feeling of the reliability, with the connection with services and the way of distribution,
can help to expand the share of organic food on the market. (Grosova 2004).

Results and Discussion

The study, which was realized in 2008 in Prague, was carried out to analyze ways of distribution
and communication in the organic food segment, with a special view to private brands building.
(Skvor, J. etc. 2008) The shops, which were selected into the study, represent the main traders
of the organic products in Prague. From internet shops have been selected those who replied
to the questions.

The points of sale were distributed into the three groups:
= supermarkets, hypermarkets, shops with conventional food,
= special shops with healthy nutrition,
= internet shops (www.biosfera.cz, www.bezlepka.cz, www.e-bio.cz).

The results of the study in the markets, which are included in the group 1 and 2, are shown
in Table 1 and Table 2. The results of the internet shops research are summarized verbally.
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Tab. 1: Private brands and assortment of organic products in shops.

The name | Private Assortment of organic food Place of sale

o;the brand Fruitsand | Milk pro- | Bread Meat Beverages | Special Between

shop vege- ducts products conven-

tables tional

products

Plus BioBio X X X X X X X

Tesco Tesco X X X X X X X

Organic

Interspar | Natur*pur | x X X X X X X

coop - - - X - X X -

dm - - X - - X X -

Matro Lima X X X X X * X

Bio - X X X X X - X

Market

Vitek

Albio - X X X X X - X

Country Country X X X X X - X

Life Life

*organic cosmetics

Tab. 2: Availability of information in shops.

The name of the shop | Campaign for sales support Possibility to get Information about
information on assortment on web pages
organic products from
shop assistant
Plus - - X
Tesco - - X
Interspar tasting X -
coop - - X
dm - X X
Matro - X X
Bio Market Vitek - X X
Albio tasting X X
Country Life tasting X X

We can say, that specialized and internet shops dispose with sufficient scope of fresh products
while in the other areas the offer is equal in all shops including supermarkets. All distribution
channels except of supermarkets prefer products from certain places and offer wide range of
local products from Czech eco-farmers, while in supermarkets dominate private brands with
no connection to local products.

During the survey there was not detected any campaign for sales support. The best answers
for questions were provided by internet shops closely followed by shops with healthy nutrition.
In big stores, where conventional products predominate organic ones, staffs was unable to
respond questions related to “BIO” in general, neither to present organic products available
in the store.



100 / BIOACADEMY 2009

According to the survey, customers use to buy organic food mainly in supermarket chains.
Those shops played crucial role in promotion of organic food mainly with implementation of
private organic brands. Major part of products sold is imported from other countries. During
the campaign there were available leaflets with information about organic products, as well as
sales promotion actions took place (tasting, special bargain-packages etc.). When survey went
on, there was no information available except of Interspar chain. This chain builds its own strong
private brand Natur*pur and starts to dominate the area of organic products.

Conclusions

Dynamic development on the organic market is expected in the future. Originally not so
important niche on the foodstuff market turned into dynamically developing segment, with
strong customer base that dispose large purchasing power. It is clear, that future development
will depend not only on the variety of organic products, but mainly on the effective distribution
and communication strategy. When compared to the process in Western Europe, we can expect
progressive appearance of new forms of direct sales, enlargement of organic products offer
in catering as well as growth in supermarkets chain sales. Strategy of integrated marketing
communication, which allows growth of strong and credible brands, is an essential part of
future progress in this area. The strong brand of the organic product creates value not only for
the producer or the trader of the product but also for customers. From the perspective of the
customer the brand facilitates orientation among the products and simplifies interpretation
and processing of information. The strong brand enhances confidence in the decision to buy
as well as customer satisfaction.
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Vdzené kolegyné, kolegové, prdtelé ekologického zemédélstvi,

v krdsném prostredi Lednice se schdzime uz podevdté. Snahou prvnich rocnikd bylo zamérit
akci prevdzné na praktickd témata. Tuto akademii vSak navstévovalo stdle vice pracovniki nejen
ze zemédeélské prvovyroby, ale i z vyzkumnych organizaci. Proto byl program postupné upravovdn
a stdle intenzivnéji jsme diskutovali o feseni poZzadavki a zaméreni prispévku tak, aby mély prinos
pro praxi i pro vyménu védeckych informaci. Vysledek se dostavil v loriském roce, kdy ucastnici
Bioakademie mohli navstivit konferenci pro praxi a 1. rocnik védecké konference. Té se zticastnilo 81
odbornikii a celkem bylo predstaveno 34 témat ve 3 sekcich. Clenové védeckého vyboru konference
i organizatorivyhodnotili celou akci jako pfinosnou, a proto jsme pro vds pripravili druhy rocnik. Na
ten se prihldsilo témér 100 ucastniku, bude predstaveno 23 prispévku rovnéz ve 3 sekcich. Jedna ze
sekci, stejné jako cdst konference pro praxi, je zamérena na kvalitu pady. Proto jsme na toto téma
pripravili workshop, na kterém jak odbornici z praxe, tak z vyzkumu, budou diskutovat o otdzkdch
hodnoceni kvality pldy v ekologickém zemédélstvi.

Sbornik, ktery drzite v rukou, obsahuje na rozdil od loriského materidlu pouze prispévky z védecké
konference. Ty jsou v pIné verziv anglickém jazyce, abstrakty jsou pak v zdvéru uverejnény i v Cestiné.
Jesté nez se do ného zactete, rdd bych podékoval viem, ktefi se o organizaci Bioakademie zaslouZili.
Jejich loga jsou uvedena na zadni strané sborniku. Urover védecké konference je garantovdna
védeckym vyborem, ktery spolu s tymem spolupracovniki z védeckych instituci z fady zemi Evropy
odved| nelehkou prdci pfi tvorbé programu a oponovani prispévka. Vérim, Ze s jejich pomoci, které si
velmi vdzime, budeme moci pocitat i v pfistim rocniku, kdy bude Bioakademie slavit kulaté vyroci.

Jesté jednou vds jménem organizacniho a védeckého vyboru vitdm v Lednici a doufdm, Ze
zde proZijete v prijemné atmosfére dny, které vds obohati o nové poznatky, a Ze blize pozndte
pohostinnost jizni Moravy a komponovanou krajinu Lednicko-valtického aredlu s jeho prirodnimi
i architektonickymi krdsami.

Veérim, Ze akce naplni vase ocekdvdni a Ze ziistanete jejimi priznivci i naddle.

prof. Dr. Bofivoj Sarapatka
predseda védeckého vyboru
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ABSTRAKTY V CESKEM JAZYCE

(pracovisté autorl jsou uvedena v anglickych origindlech)

MODEL NDICEA: POMOCNY NASTROJ PRO MANAGEMENT
DUSIKU V POLNiM HOSPODARSTVi

BURGT, G.J.H.M. VAN DER & TIMMERMANS, B.G.H.

Abstrakt

Efektivita vyuzivani dusiku je v ekologickém zemédelstvi dilezitym faktorem. Modelovdni dynamiky
dusiku ndm pomdhd pochopit viiv alternativnich zemédélskych postupti a tudiz i rozhodovat. Uloha modelu
NDICEA je demonstrovdna na trech ptikladech z Nizozemska. Zdvérem vyplyvd, Zze NDICEA je jednoduchy
a uzitecny ndstroj k optimalizaci vyuZiti dusiku a minimalizaci jeho ztrdt.
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PROFIL RUSTU A VYNOSU HORCICE V PRUBEHU
PRECHODU NA EZ

SINGH, P.K., KUMAR, V., SINGH, S, SINGH, M. & SHUKLA, V.K.

Abstrakt

Provedli jsme pokus v némz jsme zkoumali vliv ekologickych metod hospodareni na rdst, vynos
a napadeni chorobami u rostlin hoicice v procesu prevodu konvencné obhospodarovaného pole do
systému ekologického zemédélstvi. Porosty hoiCice osetfené zelenym hnojenim, kompostem, neemovym
pfipravkem a biopesticidy na bdzi houby Trichoderma vykazovaly v 1. a 2. roce pfechodu pokles klicivosti
semen az 0 17% a ve 3. az 5. roce pfechodu ndrdist klicivosti az o 26 % oproti kontrolnimu porostu. Udaje
o0 vynosu pak vykazuji pokles az 0 22 % v prvnich dvou letech prechodu a po tietim roce ndrdst az o 33 %
vzhledem ke kontrolnimu porostu. Pri zavddeéni ekologickych postupt hospodareni rist a vynos plodin
nejprve klesd a pak postupné vzristd smérem k trvale udrzitelnym hodnotdm.
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MEZIPLODINY PRO OMEZENI SKOD ZPUSOBOVANYCH
DRATOVCEM V KUKURICI

BRUNNER, N., TRSKA, C., HANN, P. & KROMP, B.

Abstrakt

Drdtovci (Coleoptera: Elateridae) zpisobuji stdle vice skod na brambordch, kukurici a polni zeleniné, a to
Jjak v konvencnim, tak i v ekologickém zemédeélstvi. Rakousky vyzkumny projekt ,Nové piistupy k requlaci
drdtovcd se zvldstnim ddrazem na ekologické zemédeélstvi” se zabyvd alternativnimi metodami boje proti
Skddcam. V terénni studiiv Hornim Rakousku v roce 2008 byly testovdny zdchytné meziplodiny jako prostredek
k omezeni Skod zplsobovanych drdtovcem v kukurici. Test byl zaloZzen na konceptu rychle rostoucich
plodin, které budou drdtovce pritahovat a hlavni plodina jich zistane usetiena. Mezi fady kukurice na poli
napadeném drdtovcem byla ruc¢né vyseta pohanka a psenice. Kontrolnim stanovistém byla kukurice bez
téchto meziplodin. Od kazdé z téchto tif variant byly vytvoreny Ctyfi ndhodné rozloZené bloky porostu.
Vblocich s pohankou byly skody od drdtovct nejnizsi (11 %), ve varianté s psenici vyssi (16 %) a kukutice bez
zdchytnych plodin vykdzala nejvyssi poskozeni (27 %).
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VLIV ZAVLAZOVANI NA PRODUKCI BIOSOJI V SUSSICH
OBLASTECH VYCHODNIHO RAKOUSKA

HOFER, M., SCHWEIGER, P & HARTL, W.

Abstrakt

V Rakousku se bioséja péstuje predevsim na vychodé zemé, a to kvili jejim pozadavkim na teplo. Za
Ucelem prozkoumdni genotypovych rozdili vzhledem ke kvalité osiva pri riizné intenzité zavlaZovdni byl
proveden tfilety polni pokus. Sedm kultivard séji bylo péstovdno jednak s hojnou zdviahou a jednak s mirné
nedostatecnou zdvlahou. U kultivard patficich do skupin zralosti 00-0 byl vyssi jak vynos, tak i koncentrace
bilkovin, oproti ranym kultivarim (skupina zralosti 000). Ve vsech tfech letech dosdhl kultivar Essor vyrazné
vyssich hodnot (p<0,05) v porovndni's ,Merlinem”. Navic ,Cardiff”a ,Essor” mély vyrazné vyssi koncentrace
bilkovin (p<0,05) v porovndni's ,Lambtonem”. Zdvlaha méla obecné pozitivni a velmivyrazny dopad (p<0,01)
na vynos a kvalitu. Naméfené hodnoty tohoto vlivu se nicméné v jednotlivych letech ménily.
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PREDBEZNE VYSLEDKY SROVNAVACI STUDIE ODRUD FAZOLU
ZAHRADNIHO (PHASEOLUS VULGARIS L.) PESTOVANEHO
V SYSTEMU EZ V CHRANENE OBLASTI V RECKU

VAKALI, C., PAPATHANASIOU, F., PAPADOPOULOS, I. & TAMOUTSIDIS, E.

Abstrakt

V ekologickém zemédelstvi je zapotrebi mistnich a pivodnich odrdd a kultivard, které jsou specificky
adaptované na péstebni systém s nizkymivstupy. Rozdilné agronomické a fyzikdlné-chemické viastnosti byly
zkoumdny u Sesti pivodnich feckych odrid fazolu zahradniho (Phaseolus vulgaris L.) a jedné makedonské
(Former Yugoslav Republic of Macedonia — FYROM), péstovanych ekologicky v Ndrodnim parku jezera
Prespes na hranicich Recka, FYROMu a Albdnie. Mezi jednotlivymi odridami byly zjistény vyrazné rozdily,
ato ve vynosovych charakteristikdch jako napr. vynos na rostlinu, pocet luskd na rostlinu a pocet fazoli na
rostlinu, pficemzZ dvé z ptvodnich odrid se ukdzaly jako nejlepsi. Doba vareni byla stanovena mérenim
tvrdosti fazole pomoci penetrometru. Jednotlivé testované odrddy se v tomto ohledu znacné Iisily — doba
vareni se pohybovala v rozmezi 25-45 minut. Nékteré z téchto plvodnich odrid mohou byt velmi uZitecné
pro rozvoj systému ekologického zemédeélstvi v této chrdnéné oblasti.
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VYNOS A OBSAH SKROBU BRAMBOR Z KONVENCNIHO
A EKOLOGICKEHO HOSPODARENI

KAS, M., DIVIS, J. & MATEJKOVA, S.

Abstrakt

Béhem tfiletého polniho pokusu v Lukavci (Ceskd republika) byly zkoumdny EtyFi odridy stolnich
brambor. U vybranych odrid stolnich brambor ve dvou riiznych péstebnich systémech - ekologickém
a konvencnim byl porovndn jejich vynos a kvalitativni parametry jako obsah skrobu a velikostni
kategorie hliz. Ve studii byl sledovdn vliv predplodin jetele (vyznamnd predplodina) a psenice (méné
vyznamnd predplodina) na vynos brambor.
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EKOLOGICKE PESTOVANI KRMNE REPY

HONSOVA, H. & BECKOVA, L.

Abstrakt

Na ekologické plose v Uhfinévsi bylo v tiiletych pokusech porovndvdno Sest odriid krmné fepy a jedna
odrida cukrové fepy (v roce 2005 a 2006 Lenka, Hako, Kosteleckd Barres, Jamon, Monro, Starmon a cukrovka
Merak, v roce 2007 Bucansky Zluty vdlec misto Kostelecké Barres). K nejvynosnéjsim odrdddm patfila odrida
Hako, kterd v letech 2005 a 2006 poskytla nejvyssi hektarovy vynos bulev a v roce 2007 ji predstihl jen Bucansky
Zluty vdlec. Ukdzalo se, Ze porovndvané odridy krmné fepy jsou vhodné pro péstovdni v ekologickém
zemeédélstvi. Vysokého vynosu v roce 2005 dosdhly odrddy Monro, Hako a Kosteleckd Barres, v roce 2006
Hako a Jamon a v roce 2007 Bucansky Zluty vdlec a Hako. Byly zjistény statisticky vyznamné rozdily mezi
Jjednotlivymi rocniky péstovdni’i mezi odridami.
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VLIV POVRCHOVEHO MULCOVANI NA VELIKOST
HLiZ A VYNOS KONZUMNICH BRAMBOR V SYSTEMU
EKOLOGICKEHO ZEMEDELSTVI

DVORAK, P., HAMOUZ, K., KUCHTOVA, P.& TOMASEK, J.

Abstrakt

Cilem tohoto pokusu bylo zhodnotit vliv povrchového mulcovdni fddkd brambor na vynos a pocet
hliz.V pokusném roce 2008 byl na pokusné staniciv Praze-Uhfinévsi pouZit travni mulc ve dvou pokusnych
variantdch (s aplikaci po vysadbé a po druhé proordvce) a porovndvdn s porosty bez mulce. Vysledky ukdzaly,
Ze povrchové mulcovdni travni fezankou pozitivné ovlivnilo vynos konzumnich hliz a jejich pocet. Vynos
konzumnich hliz byl vyssio 9,3 t/hav porovndni's porosty bez mulce. Také nejvyssi pocet konzumnich hliz
byl Zjistén u varianty s mulcem aplikovanym po vysadbé.
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CERNA NETKANA TEXTILIE JAKO MULC V EKOLOGICKEM
ZEMEDELSTVI

DVORAK, P., HAMOUZ, K., KUCHTOVA, P., TOMASEK, J. & ERHARTOVA, D.

Abstrakt

Cernd polypropylenovd textilie byla v roce 2008 pouzita jako mulé pfi péstovdni brambor v systému
ekologického zemédélstvi na pokusné staniciv Praze-Uhiinévsi. Textilie méla pozitivni viiv na teplotu pidy
(v hloubce 100 mm). Nepatrné vyssi teplota pidy pod cernym polypropylenovym mulcem po vysadbé méla
priznivy viiv na rychlejsivzejiti porostd. Nizsi saci tlaky pady (v hloubce 250 mm) a tim vyssi obsah vody v pudé
Jjsou dalsi uzitecnd zjisténi pri pouZiti cerné mulcovaci textilie u brambor (nizsi saci tlaky pddy byly Zjistény po
vysadbé a na konci vegetace). Cernd polypropylenovd mulcovaci textilie poskytovala pfi péstovdni brambor
priznivéjsi teploty pudy pro rychlejsi vzejiti porostd a zajistovala lepsi vidhové poméry v pide.
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ALTERNATIVNi OCHRANA BRAMBOR V SYSTEMU
EKOLOGICKEHO ZEMEDELSTVI

TOMASEK, J. & DVORAK, P.

Abstrakt

Pro ekologické péstovdni mohou byt vhodné rostlinné extrakty, které je mozné pouzit jako ochranu
brambor pred nepfiznivymi Ciniteli (mandelinka bramborovd a plisert brambor) a neprimo tak zvysit kvalitu
a vynos sklizenych hliz. Cilem pokusu bylo vyzkouset alternativni metody regulace mandelinky bramborové.
Na porostech ekologickych brambor byly testovdny vodni extrakty z Sefiku (Syringa v.) a z fimbaby (Pyrethrum
p.) proti snizeni ndletu mandelinky bramborové (Leptinotarsa decemlineata).Ty neprokdzaly prikazné rozdily
ve snizeni ndletu mandelinky, aktivity kladeni vajicek a vyskytu larev v porovndni s neosetienou kontrolou.
Byly viak zjistény zajimavé trendy ve snizeni ndletu a kladeni vajicek u obou pfipravkd. Postrikové spreje
(vodni extrakt z ofesdku krdlovského, fredéné kravské mléko a pripravek Kuprikol 50) proti plisni bramboru
(Phytophthora infestans) neprokdzaly prikazné rozdily v napadeni plisni bramboru (nezvysily vynos).
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EKOLOGICKE PRISTUPY JAKO SETRNY BOJ PROTI CHOROBE
RYZE MAGNAPORTHE GRISEA

THARSHANI, N. & MIKUNTHAN, G.

Abstrakt

Spdla ryze je agresivni onemocnénirostlin zpdsobované pathogenem Magnoparthe grizae (Pyricularia
oryzae) a vyskytuje sev oblastech péstovdniryze po celém svété. Je to i jedna z nejbéznéjsich chorob v Jizni
Asii. V ekologicky Setrném boji proti ryZové spdle hraji podstatnou roli dobré podminky pro obecné zdravi
rostlin. V Navally, v oblasti Jaffny na severu SriLanky, kde je ryZovd spdla kazdoroc¢nim zdvaznym problémem,
byla v letech 2007 a 2008 provedena terénni studie, kterd se zabyvala nejoblibenéjsimi kultivary ryze — AT
401 a H4. Cilem bylo Zjistit vliv fertifikace zpUsobené odpadnimivodami z mistniho lihovaru na zdvaznost
napadeni ryze spdlou. Viysledky ukdzaly vyrazny rozdil mezi ryzovymi poli zavlaZovanymi odpadni vodou
a kontrolnimi poli. Pole s odpadnivodou produkovala o 31 % vyssivynos u kultivaru AT 401 a 25 % u kultivaru
HA4. Vyskyt spdly byl pozorovdn u kontrolniho kultivaru AT 401 (DI =32.2), u kultivaru AT 401 (DI=12.0),
u kontrolniho kultivaru H4 (DI =52.4), a u fertifikovaného kultivaru H4 (DI=22.0). Hodnota ,p” organické
fertifikace na spdle (0.0002) byla vysoce vyraznd a na spolehlivé drovni 95 %. Tato zjisténi budou uZite¢nd
pfi rozvijeni integrované ochrany ryze proti spdle v ramci holistického pristupu pfi péstovdni bioryze.
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STABILITA VYNOSOVEHO POTENCIALU PSENICE
V EKOLOGICKEM ZEMEDELSTVI

PETR, J., MICAK, L., SKERIK, J.

Abstrakt

V patndctiletém sledovdni ekologickych pokusti vedenych podle piedpisti IFOAM a predpisti MZe CR se
hodnotily vynosy ozimé psenice jako jeden z ukazateld produkcniho potencidlu pady. Primérny vynos 28
odrid za obdobi 1994 — 2008 byl 6,42 t/ha, smérodatnd odchylka 1,13 t, variacni koeficient 17 %. Vynos byl
tvofen 270 rostlinami na m?, pocet klast byl primérné 407 na m?, v kazdém klasu bylo 35,2 zrn a hmotnost
1000 zrn byla 46,6 g.

Vynos psenice v ekologickém zemédélstvi je tvoren produktivitou klasu, tj. poctem zrn a jeho hmotnost.
To souvisi i s dynamikou uvolriovdni dusiku, kterd je nejvyssiv obdobi tvorby generativnich orgdnd (v cervnu).
Odrddy s vysokou produktivitou klasu se ukdzaly jako vhodnéjsi pro ekologické zemédélstvi.

Ddkazem udrZitelnosti systému je setrvale dobrd troveri obsahu prijatelnych Zivin v pade.

Variacni koeficient obsahu u jednotlivych Zivin je 10,2-19,5%. Za celé obdobi nedoslo ke snizeni
obsahu prijatelnych Zivin, coZ znamend, Ze ekologicky systém hospodareni neochuzoval pidu. Zdroj Zivin
pochdzi zmineralizace organické hmoty doddvané zelenym hnojenim, z posklizriovych zbytkd predplodin,
zintenzivniho zvétrdvdni, atmosférického spadu, a symbiotické fixace dusiku jetelovin a luskovin.
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EKOLOGICKE FUNKCIE PODY - ICH SPOLOCENSKY VYZNAM
A EKONOMICKE HODNOTENIE

BUJNOVSKY, R. & VILCEK, J.

Abstrakt

Péda obdobne ako ekosystém zabezpecuje viacero sluzieb ktoré sa v pddoznaleckej terminoldgii
nazyvaju funkcie pody. Okrem produkcie biomasy rastlin, ktort je moZno ekonomicky hodnotit, péda
zabezpecuje ekologické funkcie ktoré st pre spoloc¢nost k nezaplateniu. Udrzatelny rozvoj spolocnosti
predpokladd udrziavanie kvality pddy a jej funkcii — predovsetkym ekologickych. Prispevok analyzuje
vyznam polhohospoddrskej pddy pre spolocnost a ndsledne principy a vysledky ekonomického hodnotenia
vybranych ekologickych funkcii polnohospoddrskej pédy. Priemerné ekonomické hodnoty vybranych
ekologickych funkcii polnohospoddrskych pdd vychddzajii z predchddzajiceho indexového hodnotenia
tychto funkcii a predstavuju 5300 €.ha’ pre schopnost pédy akumulovat vodu, 4300 €.ha’ preimobilizdciu
znecistujtcich Idtok a 4000 €.ha’ pre transformdciu organickych polutantov. Hodnotenie pddy a jej
ekologickych funkcif sa ukazuje ako moznd cesta pre zlepsenie ochrany pody predovsetkym pri modifikdcii
ceny pody prijej trvalych zdberoch. Napriek tomu, oceriovanie neméze byt pouzité ako zdklad pre formovanie
etickych hodndt bezprostredne spojenych s postojom ¢loveka k pdde a jej degraddcii, ktoré globdlna spoloc-
nosttak naliehavo potrebuje.
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PUDNI MIKROBIALNI SPOLECENSTVA A JEJICH AKTIVITA
V EKOLOGICKEM A KONVENCNIM ZELINARSTVi NA ZAPADNI
JAVE V INDONESII

MOESKOPS, B., SUKRISTIYONUBOWO, BUCHAN, D, SLEUTEL, S, LENITA HERAWATY,
EDI HUSEN, RASTI SARASWATI, DIAH SETYORINI & DE NEVE, S.

Abstrakt

Porovndvalijsme vliv ekologickych a konvencnich metod hospodareni na mikrobidini dynamiku pady na
Zdpadni Javé vIndonésii. Jako piirodni referencni lokalita byl zvolen sekunddrni les. Méfenymi parametry byla
aktivita dehydrogendzy a 3-glukosiddzy, mikrobidini biomasa C (MBC) a sloZeni mikrobidlnich spolecenstev.
Mereni bylo provddéno pomoci analyzy fosfolipidnich mastnych kyselin. Na enzymatické aktivité pady
se projevil silny negativni dopad intenzivniho chemického hnojeni a pouZivdni pesticidd. Ekologické
hospodareni s dirazem na aplikaci kompostu dokdzalo obnovit pidni mikrobidini spolecenstva a jejich
funkce v krdtkém casovém tseku dvou let. Enzymatické aktivity se vztahovaly k obsahu organické hmoty
v pUdé a pH. Aktivita B-glukosiddzy v ekologickém systému se bliZila stejné aktivité v pudeé lesa, zatimco
aktivita MBC a dehydrogendzy byla v lesni pidé vyrazné vyssi. Ve sloZeni pidnich mikrobidlnich spolecenstev
se projevily vyrazné rozdily mezi lesni a obhospodarovanou ptdou a zietelny rozdil v tomto sloZeni byl
pozorovdn také mezi konvencnim a ekologickym systémem. Aktivita dehydrogendzy a C16:1w5c (mastnd
kyselina pro indikaci arbuskuldrnich mykorrhiznich hub) se ukdzaly byt obzvldst vhodnymi indikdtory viivu
zemédélskych cinnosti na pidni mikrobidini spolecenstva.
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SPOLECENSTVA PUDNi MAKROFAUNY V EKOLOGICKY
A KONVENCNE OBHOSPODAROVANYCH POLNICH
KULTURACH

SARAPATKA, B., MIKULA, J., TUF, I. H. & LASKA, V.

Abstrakt

Studie hodnoti spolecenstva pudnich bezobratlych na pokusnych plochdch v Praze — Uhiinévsi, kde
probihd experiment s hodnocenim rozdili mezi ekologickym a konvencnim zemédelstvim jiz 14 let. Vysledky
vyzkumu z roku 2007 ukazuji, Ze jednim z klicovych faktord, které ovliviiovaly spolecenstva bezobratlych
Zivocichd, je obsah organického materidlu v padé. Tento rozdil byl patrny predevsim v ekologickych
variantdch s psenici, kde byl jako predplodina péstovdn jetel. Na téchto ploskdch byl signifikantné vyssi pocet
mnohonozek, jejichZ pocetnost ovliviiuje miru dekompozice organického materidlu. Po oba roky, v kterych
jsme hodnotili rozdily v pocetnosti jednotlivych spolecenstev na jednotlivych variantdch, byl signifintné
nejvétsi pocet pavoukd zaznamendn prdvé na ekologicky obhospodarovanych plochdch osetych fepkou,
atoz diavodu nizsi listové pokryvnosti. Dvoulety vyzkum neodhalil az na vyjimky zdsadni rozdily v pddnich
bezobratlych mezi sledovanymi zemédélskymi systémy, coz naznacuje predstavend analyza dat, kterd
indikovala komplexnost agroekosystému a faktor( ovliviujicich biotické sloZky systému.
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OBSAH ZIVIN V EXKREMENTECH ZiZAL V POROSTECH
BIOOBILNIN

POMMERESCHE, R., HANSEN, S. & L@ES A-K.

Abstrakt

Exkrementy Zizal byly sesbirdny ze dvou rdzné hlubokych vrstev pldy obhospodarované v systému
ekologického striddni plodin a porovndny s ostatni pidou. Cilem bylo zZjistit, zda exkrementy geofdgnich
druht zizal (Aporrectodea caliginosa a A. rosea) obsahuji vice rostlindm pristupnych Zivin neZ pida obecné,
podobné, jako je tomu u detritofdgnich druhd, kterf se Zivi rostlinnymi zbytky. Pramérny vyskyt zizal béhem
trf sezon byl 229 jedincG na m? a primérnd hmotnost Cerstvé biomasy byla 73 g na m?. V porovndni
s pudou byly v exkrementech zjistény vyrazné vyssi koncentrace vsech Zivin. V praméru ze dvou lokalit byly
tyto rozdily (v kg ha' za rok) ndsledovné: 5,6 u b, 89 u K, 53 uMg, 144 u N a 2542 u C. Tato studie ukazuje,
Ze exkrementy ZiZal jsou hodnotnym zdrojem Zivin pro rostliny dokonce i v lokalitdch, kde v pidni fauné
dominuji geofdgni druhy.
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PECE O URODNOST PUDY V EKOLOGICKEM ZEMEDELSTVI

KAPSHTYK, M.

Abstrakt

Péce o trodnost pddy je Zivotné ddleZitd pro Uspésny rozvoj ekologického zemédélstvi. Abychom mohli
rozvijet tento obor, musime brdt v Gvahu mechanismus samoregulace Urodnosti pidy, ktery je specificky
vplddch prirodnich ekosystémd. Podstata metod udrzitelného ekologického zemédeélstvi spocivd v posilovdni
role mikroorganismd pomoci systému hnojeni a obdeéldvdni pldy v rdmci striddni plodin. Proto jsme na
staciondrnich polnich pokusech studovali dlouhodobé zatravnéni a pidu chrdnici bezorebny systém
obdéldvani v kombinaci s organickym hnojenim a EZ, a jejich viiv na kvalitu a viastnosti pady. Vyzkum se
zabyval otdzkami vyhodnoceni obsahu organické hmoty a jeji celorocni a sezénni dynamiky, akumulace
a mobility téZkych kova v trofickém retézci pdda-rostliny-zvitata-lidé, a také vynosd plodin. K zodpovézeni
téchto otdzek byly provedeny polni i laboratorni prizkumy v rdmci dvou staciondrnich polnich pokust
na Cernozemi. Byl zjistén vzestup humifikacnich koeficienti organickych substrdtd a organické hmoty
v pldé v rdmci sezénni dynamiky o 20 — 25 %, zpusobeny vlivem Setrného obdéldvdni pudy. Simuluje
to pfirodni proces tvorby pudy za podminek dostatecného zdsobovdni energii a jednotlivymi slozkami.
V prvnich nékolika letech, kdy bylo praktikovdno Setrné obdeéldvdni pidy a ekologické zemédélstvi, vynosy
znacné poklesly. Kdyz byl ovsem ekologicky systém hospodareni, zaloZeny na Setrném obdéldvdni pudy,
praktikovdn nepretrZité po vice neZ 9 let, vynos vzrostl o 2,0-2,5 t/ha jednotek zrna v porovndni' s pocdtecnimi
hodnotami. Systematické Setrné obdeéldvdni pady v systému stfiddni plodin zvysuje schopnost uméle
vytvorené fytocendzy ovliviiovat pldu a zlepsovat ekologické aspekty rostlinné produkce. Systém setrného
obdéldvdni pldy zaloZeny na minimdlnim zpracovdni napomdhd obnovovat mechanismus samoregulace
pudni drodnosti. Prechod na ekologické zemédélstvi by mél byt postupny a mél by obndset systém Setrného
obdéldvdni pldy za tcelem maximdlniho obnoveni prirozenych procesti v agroekosystému.
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ETICKY ORIENTOVANE AKTIVITY PRESAHUJICi EKOLOGICKE
NORMY V EVROPSKYCH EKOLOGICKYCH PODNICICH/
EKOFARMACH Z RUZNYCH TEORETICKYCH UHLU

GOSSINGER, K., HAMETTER, M. & FREYER, B.

Abstrakt

Tento prispévek se zabyvd eticky orientovanymi aktivitami, které presahuji rdmec ekologickych smérnic
(v této studii oznacovanych jako ,organicPlus”) a komunikacnich strategii, které pouZzivaji ekofarmy
a ekologicky zamérené podniky. Vysledky vyplyvaji z kvalitativniho prizkumu jednoho sta drobnych
a strednich podnikd/farem v péti evropskych zemich. Tyto jejich snahy je mozno v urcitém smyslu vnimat
jako opak trendu ,zkonvencniovdni” organického/ekologického sektoru. Aktivity organicPlus jsou spojeny
se tfemi klasickymi dimenzemi trvalé udrzitelnosti Zivota a rozsiteny o dimenzi kulturni. Vsechny podniky/
farmy reprezentuji unikdtni pristupy, vice ¢i méné profesiondini komunikacni strategie a také mistni nebo
regiondinf orientaci. Proto maji potencidl prispivat ke spolecenskému kapitdlu, budovat nové mistni sité
aoviiviiovat mistni struktury. Aktivity organicPlus a jejich komunikacni argumenty jsou rdznorodé, stejné
Jjako motivace k nim. Nezodpovézena zistdvd otdzka, zda tyto organicPlus aktivity maji také potencidl
pomdhat meénit hodnoty a ekologické metody i v ndrodnim a mezindrodnim méfitku.
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KVETNATE PASY JAKO POTENCIALNi HOSTITELE
PRIROZENYCH NEPRATEL (COCCINELLIDAE A SYRPHIDAE)
V PODMINKACH CESKE REPUBLIKY

KOPTA, T. & POKLUDA, R.

Abstrakt

Kvetoucirostliny hraji vyznamnou roli pti poskytovdni alternativni potravy (pyl, nektar) jakoZto i mista pro
odpocinek a reprodukci pfirozenym nepidteldm Skidcd v agroekosystémech. Je velmi ddleZité volit takové
druhy rostlin, které maximdlné podporuji pfirozené nepfdtele a zdroveri nepodporuji skidce. V tomto pokusu
byla zjistovdna atraktivnost jednotlivych kvetoucich druhd rostlin (Anethum graveolens, Tagetes patula,
Centaurea cyanus, Calendula officinalis a Vicia faba) pro pfirozené neprdtele msic — slunécka a pestrenky
(Coccinellidae a Syrphidae). Do celkového poctu byli zahrnuti pfirozeni neprdtelé, kteri na kvetouci rostlinu
prilétli, odpocivali na ni, nebo konzumovali potravu. Z vysledkd vyplyvd, Ze chrpa (Centaurea cyanus) je
atraktivnim druhem pro slunécka (Coccinellidae) a kopr (Anethum graveolens) pro pestrenky (Syrphidae).
Vyskyt téchto pfirozenych nepfdtel na ostatnich rostlinnych druzich byl nizky.
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PREDBEZNE VYSLEDKY VYUZITi POMOCNYCH ROSTLINNYCH
PRIPRAVKU LIGNOHUMAT B A SYNERGIN° V EKOLOGICKEM
PESTOVANI JAHODNIKU

BOCEK, S., SALAS, P., SASKOVA, H., PATOCKOVA, S. & MOKRICKOVA, J.

Abstrakt

Vliv pomocnych rostlinnych pfipravki na vynos, nutricni hodnotu a zdravotni stav jahodniku byl
hodnocen v podminkdch simulovaného ekologického péstovdni. Polni pokusy byly zaloZeny z frigo sadby
odrdd Honeoye a Symphony na jare 2008. Oba pomocné pfipravky, huminovy perepardt Lignohumdt
B a biostimuldtor Synergin’, prikazné neovlivnily trzni vynos. Rand odrida Honeoye dosdhla nejvyssiho
vynosu pii kombinované aplikaci obou pripravkd. Pozdni odrida Symphony méla nejvyssivynos u varianty
osetfené samotnym Lignohumdtem B. Spolecnd aplikace Lignohumdtu B a Synerginu® prikazné zvysila
obsah vitaminu Cv plodech v porovndni's variantami oSetfenymi samotnym Linohumdtem B a Synerginem’,
ale neprikazné v porovndni s neosetrenou kontrolou. Osetfeni pfipravky neovlivnilo obsah celkové susiny
v plodech, odrida Symphony vsak méla prikazné vyssi obsah susiny neZ odrida Honeoye. Odrida
Symphony se v danych podminkdch jevi jako vhodnéjsi pro ekologické péstovdni kviili prikazné vyssi
odolnosti ke korenovym hnilobdm.
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ODRUDOVA ODOLNOST RAJCAT K PHYTOPHTORA INFESTANS
V EKOLOGICKEM SYSTEMU PRODUKCE

KOUDELA, M., CHLADOVA V., SUS, J. & SVOZILOVA, L.

Abstrakt

V polnich pokusech provddénych ve firmé Botanicus Ostrd bylo v roce 2007 testovdno 85 odrdd rajcat na
odolnost k Phytophtora infestans. Napadeni touto chorobou bylo sledovdno v 8 terminech (od 16. Cervence
do 25. zdf). Rostliny byly hodnoceny podle 9 bodové stupnice (0 — bez symptomd napadeni, 8 — Ghyn rostlin).
Vysledky byly statisticky vyhodnoceny pomoci programu ANOVA, odridy byly rozdéleny do 33 homogennich
podskupin. Prikazné nejvyssi stuperi odolnosti vykazovaly odridy: Shirley, Riesentraube, Opalka, Vama,
Tornddo F1, Black Ethiopian, Broad Ripple Yellow, De Barao Black, Bejbino F1. Statisticky prikazné nejcitlivejst
na napadeni Phytophtora infestans byly odridy: Verna Orange, Orange Strawberry, Orange Beef Heart,
Tomate Rouge Lutescent, Yellow Perfection, Calinago, Orange Queen, Gold Dust, Ida Gold.
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HODNOCENI EKOLOGICKE A KONVENCNi FARMY Z HLEDISKA
TRVALE UDRZITELNOSTI

VALTYNIOVA, S.

Abstrakt

Cilem ¢ldnku je ukdzat nékteré rozdily mezi ekologickym a konvencnim systém hospodareni na zdkladé
hodnoceni 2 farem a literatury. Byly spocitdny bilance Zivin, organickych Idtek, produktivita systému a bilance
energie za obdobi 3 let. Pro vypocet byl pouZit softwarovy model Repro (Hiilsbergen a Diepenbrock 1997).
Byl zjistén vyznamny rozdil ve vysce vstupd a struktufe aplikovanych hnojiv. U obou systémd nejcastéji
dochdzi ke kladné bilanci dusiku (N) a zdporné bilanci fosforu (P) a drasliku (K). Bilance organickych Idtek pro
konvencni farmu je nizkd, ale stabilni, zatim co bilance pro ekologickou farmu klesd. Viysledky bilanci Zadné
z farem v Zddném roce nedosahovaly optimdlnich hodnot. Spotieba fosilni energie byla nizsi na ekologické
farmé, ale v oblasti stroji a pohonnych hmot md ekologickd farma vyssi spotiebu energie nez konvencni
farma. | kdyz produktivita ekologického systému byla nizsi, efektivita vyuziti energie byla nizsi jen mirné.
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KOMUNIKACE, UMISTOVANIi A SORTIMENT ZNACKOVYCH
A NEZNACKOVYCH BIOPRODUKTU V RUZNYCH TYPECH
DISTRIBUCNICH KANALU

KUTNOHORSKA, O.

Abstrakt

Prispévek se zabyvd alternativnimi pristupy pfi budovdni a fizeni znacky v riznych typech distribucnich
kandld. V souvislosti s dynamickymi zménamina trhu upozorriuje na ménici se ndkupni chovdni zdkaznikd
a zddarazriuje specifika uplatriovdni marketingovych piistupd v oblasti bioproduktd. Komunikace tvorf
nedilnou soucdst pfi vytvdreni celkové koncepce bioproduktu, ale jak vysledky studie ukazuji, mnoho
vyrobcd a distributort zatim nevénuje této skutecnosti dostatecnou pozornost.
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