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Abstract: The aim of this research work was to
evaluate the quantitative and qualitative
parameters of winter wheat cultivated in ecological
(ES) and integrated (IS) farming systems. Farming
systems were established in fall of 1990 at a
research base near Nitra in South Slovakia region
on brown clay loamy soil. The experimental field
altitude is 178 m., average year temperature was
10.4°C and average annual precipitations was 582
mm. The chemical inputs of integrated system were
replaced by multifunctional crop rotation,
ecological plant nutrients, mechanical and physical
weed control and optimal soil cultivation in
ecological system. In the 2005-2007 the effect of
two different farming systems (ecological and
integrated ) and two levels of fertilization on
qualitative parameters of winter wheat were
observed. Year of farming had highest influence on
production parameters. Falling number and wet
gluten had been influence by year of farming,
fertilization and system of farming. Fertilization
and system of farming did not have any significant
influence on gluten index.

Abstrakt: Cielom vyskumnej Ulohy bolo zhodnotit
kvantitativne a kvalitativne parametre pSenice
letnej formy ozimnej v dvoch systémoch
hospodarenia: ekologickom (ES) a integrovanom
(1S). Pestovatel'ské systémy boli zaloZené na jesern
roku 1990 vo vedecko-vyskumnej baze pri Nitre na
juznom Slovensku, na hnedozemnej, ilovito-hlinitej
pode. Nadmorska vyska vyskumnej oblasti je 178
m n.m., priemerny rocny vihrn zrdzok bol 582 mm a
priemernd rocnd teplota bola 10,4°C. Chemické
vstupy v integrovanym systéme boli nahradené
multifunkénym osevnym postupom, ekologickym
manaZmentom Zivin, mechanickou a fyzikalnou
regulaciou burin a optimalnym obrabanim pddy.
Pocas rokov 2005-2007 bol sledovany vplyv
pestovatel’skych systémov a dvoch uirovni hnojenia
na kvalitativne parametre pSenice letnej formy
ozimnej. Pestovatelsky rocnik mal signifikantny
vplyv na produkéne parametre pSenice letnej.
Padové cislo a mokry lepok boli vyznamne
ovplyvnene rocnikom pestovania, hnojenim a
systémom hospodarenia. Hnojenie a sUstava
preukazne neovplyvnili gluten index.
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INTRODUCTION

Organic agriculture has rapidly developed world-wide during the last few years. It is

practised in almost all countries of the world, and its share of agricultural land and farms is
growing. The total organically managed area is more than 24 million hectares world-wide
(WILLER AND YUsSEFI, 2004). Development of this type of agricultural production in Slovakia
started in year 1991 in connection with experience and development trends in West European
countries. Organic agriculture is an production management system that promotes and
enhances biodiversity, biological cycles and soil biological activity. It is based on minimal use
of off-farm inputs and on management practices that restore, maintain and enhance ecological
harmony. Organic growing system offers an alternative way how to be environment friendly
and satisfy crop production at the same time.

Many inputs and practices used by farmers are also used in sustainable agriculture.
Sustainable farmers, however, maximize reliance on natural, renewable, and on-farm inputs
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(WASCHER, 2000). Equally important are the environment, social and economic impacts of a
particular strategy. Converting to sustainable practices does not mean simple input substitution.
Frequently, it substitutes enhanced management and scientific knowledge for conventional
inputs, especially inputs that harm the environment on farms and in rural communities. The
goal is to develop efficient, biological system which do not need high levels of material inputs.

From the importance and quantity point of view, the cereals, in particular wheat, has
the highest level of consumption in the world, and provides about 40 percent of the nutritional
energy worldwide, especially in the developing countries. The implementation of this work,
which is for the enhancement of yield and quality of wheat, as well as the optimal utilization of
chemical fertilizers and performance of the animal manure to the point of reaching sustainable
agriculture, defines the objective of this research work.

MATERIALS AND METHOD

The aim of this research work was to evaluate the quantitative and qualitative
parameters of winter wheat cultivated in ecological (ES), integrated (IS) farming systems and
apply more holistic view on development of farming systems. A project was initiated in 1990
at the Research Experimental Station at Dolna Malanta near Nitra, which is experimental base
of the Faculty of Agrobiology and Food Resources of Slovak University of Agriculture in
Nitra. It belongs to a warm agro-climatic macroregion, arid subregion and to agroclimatic
distinct of predominantly mild winter. Ecological and integrated arable farming systems were
established in the fall of 1990 on brown clay-loamy soil. The altitude of experimental field is
178 m, average year temperature was 10.4°C and average annual precipitation was 582 mm.
The field trial was observed during three vegetative periods, from 2005 to 2007. It is ordered
into four blocks in three repetitions. The chemical inputs of integrated system were replaced by
multifunctional crop rotation, ecological plant nutrition, mechanical and physical weed control
and optimal soil cultivation in ecological system.

Quantitative ( yield, thousand grain weight, number of spikes per m? and number of
grains per spike ) and qualitative parameters ( gluten index, wet gluten and falling number )
were evaluated in three repetition, according to Slovak technical standards and ICC standards.
Obtained data were statistically evaluated by correlation, analysis of variance (ANOVA) and
the significant differences were calculated by LSD test. Significance is indicated at P<0.05.

RESULTS AND DISCUSSION

System of farming and fertilization did not show any statistically significant effect on
thousand grain weigh (TGW) and number of spikes per m? (Table 1). The highest number of
spikes per m 2 (615.1) and vield (6.7 ttha ™) were in IS with fertilization (Figure 1), but the
highest TGW (38,45 g) was in ES with FYM. The number of grain per spike was significantly
influenced by system of farming and level of plant nutrition.

Table 1
Agronomic evaluation of winter wheat in ecological ant integrated system (2005-2007)
. Yield TGW No of spikes | No of grains
System Crop nutrition that 9 per m? per spike
manure 5.57 a 38.45a 547.56 a 26.44 ab 24.65
ECOLOGICAL without manure 5.36a 37.78a 571.56 a a
fertilized 6.70b 38.12a 615.11a 28.15b

INTEGRATED | rtertilized 5.48a 3805a | 556.80a 25.92 ab
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Figure 1.Average yields of winter wheat (2005-2007)

Winter wheat yield was 10.2 % lower in ecological system as compared to the
integrated one. Production parameters of winter wheat were influenced by the year of
experiment (meteorological conditions). Weigh of thousand grains and the number of grains
per spike were significantly higher in 2006, but the number of spikes per m2was higher in 2005

(Table 2).
Table 2
Agronomical evaluation of winter wheat (2005-2007)
System Crop nutrition Year of farming
Parameters : - fertilized __
ecological | integrated unfertilized | 2005 2006 2007

ng‘?‘l 547a 6.09 a 613a | 542a | 509a | 7.16b | 5.08a

T%W 381la | 3809a | 38.29a | 37.92a | 37.02a | 39.49b |37.80a
Nop‘frsrf]'zkes 586.00a | 55006a | 581.33a | 56422a | 602.33b | 579.00 ab 53;'00
Noof grains | o5 55, 2704a | 27.30b | 2528a | 22.56a | 31.19c |25.12b

per spike
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Baking quality of winter wheat was measured and evaluated by using standard method
to determine winter wheat quality. Wet gluten, falling number and gluten index are evaluated
in this work.

The winter wheat quality was defined by using Slovak technical standards and ICC
standards, which evaluate the content and quality of gluten. The best quality indicated by
Gluten Index was in integrated farming system without fertilization (94,5%) (Table 3).

Years of farming influenced all qualitative parameters of winter wheat. These results
correspond with Lacko-BartoSova (2005) findings, where 30% differences in wet gluten caused
by year of farming was achieved.

The lowest value of wet gluten was achieved under the treatment without fertilization
in integrated system of farming (19,32%). The highest value of wet gluten was reached under
the variant with fertilization in integrated system of farming (25,02%) (Figure 2).

Table 3
Qualitative parameters of winter wheat
System Crop nutrition nl::n?LI(ia?g(s) Wet(&l) ;J ten Glut(z;) ;ndex
ECOLOGICAL | yipoumnne | %6118 | 25072 | oaees
wreomaEo | mas | mme | 2o

The falling number defines alpha amylase activity in grain. It gives an indication of
amount of sprout damage that has occurred within a wheat sample (Moudry and Prugar, 2002)
Generally a falling number value of 350 seconds or longer indicates low enzyme activity and
poor quality for milling and baking purposes. Value below 200s indicate high levels of enzyme
activity. Significantly the lowest falling number was in ES with manure (291,7s), the highest in
IS with fertilization (309,4s) (Figure 2). Falling number and wet gluten had been influence by
year of farming, fertilization and system of farming. Fertilization and system of farming did not
have any significant influence on gluten index (Table 4).

Table 4
Quality of winter wheat (2005-2007)
System Crop nutrition Year of farming

Parameters —

ecological | integrated fertilized unfertilized | 2005 2006 2007
Wet(&');“e“ 2336b | 2217a | 2434b | 2119a | 162b | 256a | 265a

Falling

298.88a 308.44b 300.55a | 306.77b | 23091a | 299.75b | 380.33¢c
number (s)
G'”t‘z%“dex 93.47a 935la | 92.82a | 94.16a | 97.75b | 90.87a | 91.85a
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Figure 2.Qualitative parameters of winter wheat (2005-2007)

CONCLUSIONS

System of farming and fertilization did not show any statistically significant effect on
thousand weigh (TGW) and number of spikes per m?. Winter wheat yield in ecological system
was 10,2 % lower as compared to the integrated one. The lowest value of wet gluten was
achieved under the treatment without fertilization in integrated system of farming and the
highest one was reached under the treatment with fertilization in integrated system. Falling
number and wet gluten are depended on the meteorological characteristic of experimental
year, fertilization and system of farming. In our case, we detected low enzyme activity (falling
number was over 300s). Using amylolitic enzymes the deficit can be eliminated and might
improve the gluten quality. Fertilization and system of farming did not have any significant
influence on gluten index.
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