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ECOLOGICAL AGRICULTURE AND ITS INFLUENCE ON AGROCHEMICAL SOIL
PROPERTIES ON AGRICULTURAL FARM «LIPTOVSKA TEPLICKA»

The change of basic agrochemical soil properties in a farm with ecological system of farming («Liptovska
Teplickay») during three years period was observed. It was found that with high rates of farmyard manure (60 t per
ha) there is possible to keep the favourable pH value of soil and also the contents of available nutrients did not
change very markedly. Triticale was found as the most suitable cereal in given climatic conditions. It is important
to grow leguminous plants to secure relatively high yield of fodder plants. There is possible to reach the stability
of agroecosystem with the biodiversity of farming area and with return of organic matter into the soil.
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Topma C., ®azekacosa 1., Jicuax A. EKOJIOTTYHE CLJIbCBKE TOCIIOJAPCTBO TA HOI'O
BILIMB HA ATPOXIMIUYHI BJJACTUBOCTI IPYHTY HA CLIbChbKOI'OCIIOJAPCBHKIA ®EPMI
«JIINITOBCBKA TEIIJINIIS»

3MiHa OCHOBHMX arpOXiMigYHHX BJIACTUBOCTEH IPYHTY CIIOCTEpiramach BIIPOJOBX TPHOX POKIB Ha ¢epMi 3
€KOJIOTIYHOI0 CHCTEMOIO BEIECHHS CiIbChbKOro rocmogapctBa («IlinToBcpka Temmmiri»). byno BctaHoBIEHO, IO
HAaBITh IPH BHECCHHI BUCOKHX 103 KomIocTy (60 T Ha ra) 3HaueHHs PH IpyHTY yTpUMyBaJIOCs Ha CIPHATINBOMY
PiBHI, a BMICT IOCTYITHIX MOXKHBHUX €JIEMEHTIB IOMITHO HE 3MiHIOBaBCS. HalOUIbII miaX0aMImuM XITiOHNM 371a-
KOM ISl BUPOIIYBaHHS y JaHUX KIIMaTHYHUX yMOBAaxX CTaB TpHTikase. [Ipu npoMy, BaXIIMBO TaKOX BUPOLTYBaTH
3epHO0000BI KyIbTypH, MO0 3a0€3MeUYNTH BiTHOCHO BUCOKUH BHXill KOPMOBUX KyIbTYp. Lle MOXIIMBO HOCATTH
TITBKH 32 JOMIOMOTOI0 CTabiIbHUX arpoeKOCHCTeM 3 Oi0pi3HOMAHITTSAM Ha CUTbCHKOTOCTIOAAPCHKUX IUIOMIAX 1 3
MIOBEPHEHHSM OpPTaHigYHOI PpEYOBHUHH B IPYHT.

KoarouoBi ci1oBa: arpoximiuHi BIaCTUBOCTI IPYHTY, €KOJIOTIYHA CHCTEMa BEJCHHS CIJIbCHKOTO I'OCIIOIapCTBa,
OpraHiyHa pe4oBHHA

Topma C., ®azekacosa JI., Jucusik A. SIKOJOTMYECKOE CEJIbCKOE XO3SHCTBO U ET'O
BJUSHUE HA ATPOXUMHUYECKHUE CBOMCTBA IMOYBbI HA CEJIbCKOXO3SIMCTBEHHOM
OEPME «IMITITOBCKA TEIIJIUTIA»

V3MeHeHne OCHOBHBIX arpOXMMHUYECKHX CBOMCTB IMOYBBI HAOIIOIAIOCH HA IPOTSHDKEHUH TPEX JIET Ha epMe C
9KOJIOTMYECKON CHCTEMOW BeleHMs CelbcKoro xossicrBa («JIunmrtoBcka Temnmumna»). Beiio ycraHoBmeHo, 4To
Jlake TIpU BHECEHUH BBICOKHMX /103 KomriocTa (60 T Ha ra) 3HaueHue pH mouBs! yaep:kuBagoch Ha 6JaronpusiTHOM
YPOBHE, a COJIEp’KaHHE JOCTYIHBIX MUTATENBHBIX JIEMEHTOB 3aMETHO HE M3MEHsUI0Ch. CaMbIM MOAXOISIIUM
XJICOHBIM 3JIaKOM JJIsI BRIPAIIMBAHKS B JAHHBIX KIMMAaTHUECKUX YCIOBUSX SIBUJICS TpUTHKaie. [Ipu 3ToM, BasKHO
TaK)kKe BBIPAIIMBATH 3€pHOOOOOBBIE KYJIBTYpPHI, YTOOBI 00ECHEYUTh OTHOCHTENIFHO BBICOKMH BBIXOJ KOPMOBBIX
KyJIbTYp. DTO BO3MOXHO JIOCTUTHYTh TOJBKO C IIOMOIIBIO CTAOMIBHBIX arpodKOCHCTEM ¢ OMOpa3HOOOpa3ueM Ha
CEJIbCKOXO3SIICTBEHHBIX IIOMIA/IX U C BO3BPALICHUEM OPraHHYECKOT0 BEIIECTBA B MIOYBY.

KiroueBble c1oBa: arpoXMMHUYECKHE CBONCTBA TOYBHI, HYKOJIOTHYECKAsl CUCTEMa BEJCHHUS CETICKOTO XO3sIi-
CTBa, OPraHUYECKOE BEIIECTBO

Introduction

Ecological farming is a sustainable ag- problems of traditional, but also of modern
rosystem based on natural regularity. It is pre- agriculture. There is an ambition to take over
sented as a positive answer to the limits and the best from the traditional agriculture and at

the same time to use the newest scientific
knowledge [3].
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Generally is presented that the farming
systems, marked as low-input, organic, ecolog-
ical, biodynamical or biological [2, 5, 6] are
more sustainable and on the other side the
system called as traditional agriculture is less
sustainable. For the evaluation of sustainable
of agroecosystems are used the basic physical,
chemical and biological soil properties. The

indicators concerning to the productivity of
agriculture and to the ecological aspects of
farming are the most observed nowadays.

This paper is a contribution to the solu-
tion of problem of soil chemical properties
changes in the conditions with ecological sys-
tem of farming in temporal and space dimen-
sion.

Material And Methods

The observed area of agricultural farm
«Liptovska Teplicka» is situated in the North-
ern part of Slovakia in National Park Nizke
Tatry (846-1492 m a.s.l.). The whole area be-
longs to the mild cold region with sum the
temperature more than 10 °C - 1600-2000 °C
and with the mean sum of year precipitation
800-1100 mm.

The area of agricultural land in this farm
is 1567 ha, of which to the pasture belongs
1267 ha and to the meadows 200 ha. Only 100
ha (6.4 %) is used as arable land. Eutric Cam-
bisols are the most wide-spread soil type (960
ha), 480 ha occur the Rendzinas. The soils are
middle heavy, shallow and skeleton. The
chemical soil properties are on the good level.
Almost 93 % of soil has neutral or slight alka-
line soil reaction and almost whole area of
arable land is good supplied with available
forms of phosphorus, potassium and magnesi-
um. The less favourable situation is in the
meadows and pastures where 55 % of grass-
land have acid and extremely acid soil reac-
tion. The nutrient supply is relatively good,
only 20 % of grassland has low contents of
phosphorus and 30 % of grassland has low
contents of potassium.

In framework of ecological system of
farming which is running since 1996 the fol-
lowing crop rotation is used:

1. perennial fodder-crops (clover - grass
mixture);

2. perennial fodder-crops (clover - grass
mixture);

3. winter cereals (winter wheat, winter
rye, triticale, winter barley), fertilised with
BiorPinl* (50-124 1.ha™) and Vermisol 2 (100
I.ha™);

! "Biomin - liquid fertiliser with 3.7 g N, 1.5 g
P,0s, 1.3 g K;0, 2.1 g Caa 1.26 g Mg per 1 litre. The other
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4. root crops (potatoes), fertilised with
manure (60 t.ha™);

5. spring cereals (spring barley, oats)
fertilised with Biomin™ (50-100 l.ha™);

6. oats for green fodder with clover -
grass mixture.

The conditions of site, cultivation, fod-
der need, area of grassland, work capacity and
the aspects to the fodder crops area extension
and cereals area reduction are regarding in this
crop rotation.

The soil samples were taken in the last
decade of May in 2008-2010 from the soil
depth 0.05-0.20 m. The mean soil sample con-
sists from the 10 particular soil samples.

Six chemical properties were observed:
total nitrogen (according to Jodlbauer), availa-
ble phosphorus (according to Egner), available
potassium and magnesium (according to
Schachtschabel), humus contents (according to
Tjurin) and pH value in 1 N solution of KCI.

elements in this fertiliser are copper, zinc, iron and manga-
nese. pH value of fertiliser is 6.5-9.3.

2 ™Vermisol - liquid fertiliser with 18 g N, 1.4 g
P,0s, 30 g K,0O, per 1 litre. The other elements in this
fertiliser are calcium, sodium, copper, zinc, iron, manga-
nese, boron and molybdenum. pH value of fertiliser is 6.5.
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Results And Discussion

In framework of soil chemical properties
observing in the mentioned agricultural farm
there were monitored the soil reaction, con-
tents of nutrients (total nitrogen, available
forms of phosphorus, potassium and magnesi-
um) and humus contents. These parameters are

taken as the basic at chemical soil status eval-
uation. Table 1 presents the value from 2008
which are in our case as the initial values. On-
ly the determination of total nitrogen contents
was not made in this year, therefore the initial
status for this nutrient is from 2009.

Table. 1: The basic chemical soil properties (2008, nitrogen contents - 2009)

Identification pHkcel Niotal P K Mg Humus
of field
mg.kg™ soil %

. 6.5 2800 21 222 237 4.52
1. 5.9 3515 46 210 218 6.49
Il. 6.7 2700 69 307 271 5.62
V. 5.9 2910 53 435 216 5.55
V. 6.2 2575 10 231 254 3.72
VI. 6.9 3080 142 430 282 6.12

From these data can be seen that soil re-
action occurs in two categories - slight acid
and neutral, contents of total nitrogen and
available magnesium is in all fields in category
high, contents of available potassium in cate-
gories good and high and contents of available
phosphorus occurs in categories low, medium
and good. The humus supply in the observed
soils is good and very good. The changes of
these parameters during the observation dura-
tion (2008-2010) are presented in Figures 1
and 2.

The soil reaction is one of the important
factors of soil fertility. Its value is normally
very dynamic and it is changing in dependence
of so called internal and external factors. Dur-
ing our observation this parameter was chang-
ing only minimal. This phenomenon can be
caused even by ecological farming due to no
fertilising with physiologically acid fertilisers.
On the other side there was applied the manure
in rates 60 t.ha™ and the liquid organic fertilis-
ers Biomin and Vermisol during three years.
The organic matter influences positive on the
soil buffering and also therefore the pH value
was kept on the initial status. However, there
is a need to dedicate more attention to the soil
reaction because of natural acidification due to
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acid precipitation and calcium offtake by
grown plants, too.

According to Bielek [1] there is a little
likely assumption about positive influence of
increasing of total nitrogen contents in the soil
on its fertility. This can be valid only for very
productively soil (with 70-80 and more
points). The soils with low productivity are
characterised by indirectly relative between
total nitrogen contents and fertility. Because of
95-98 % of total nitrogen contents in the soil
there is bounded in organic forms, the mecha-
nism of its accessing for the plants has the
important role. In a great part it is concerning
to the mineralization of organic nitrogen. The
mineralization overshoots less intensive in the
soil-ecological conditions of the farm due to
cold climate (the optimal temperature for the
intensive process is 28-30 °C). The content of
available nitrogen for the plants is not very
high even at high contents of total nitrogen. It
is resulting in not ideal plant nutrition, what is
it seen in crop yields (Table 2). There is as-
sumed that with high rates of organic fertilis-
ers comes to the increase of total nitrogen con-
tents, but for increasing of available nitrogen
for the plants will be necessary to grow the
legumes. These plants leave in soil the great
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Fig. 1 — Soil reaction, humus and available magnesium contents in agricultural soils in the farm Liptovska
Teplicka

amount of nitrogen (more than 100 kg N.ha™)
which is disposable for next grown plants [4].

Phosphorus is in the soil relatively
strongly fixed, its contents is stable and de-
pends on the soil pH value. Due to soil reac-
tion minimal changes in observed fields the
phosphorus contents was changed also mini-
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mal. The maximal value of phosphorus con-
tents was determined in the field VI. what
can be caused by intensive fertilising in re-
cent years. The phosphorus content in the
other fields occurs in regular interval of con-
tents in Slovakia.
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Fig 2 — Total nitrogen, available potassium and magnesium contents in soils in farm Liptovska Teplicka

The potassium and magnesium content the leaching from the topsoil in spite of high
in the soils is also relatively stable during the precipitation during the year (800-1100 mm).
whole observed period. Concerning to soil Humus contents in the soil underlies to
structure (medium heavy and heavy soils) the- the strong changes only in long period. Be-
se nutrients have a lot of possibilities for the cause of the fact, that humus content belongs
fixing to the soil parts and do not underlie to to the stable soil properties; it is no possible to

expect the changes during three years.
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The cereals yield has decreased since
2008 in comparison with the earlier years in
the farm Liptovska Teplicka. There is showed
that by growing of triticale even this crop by
its productivity potential is suitable to grow in
such climatic condition (4.5-4.7 tha™). The

potatoes yield reached 12-16 t.ha™ and there
were no recorded the significant differences in
long observed period. The specific composi-
tion of fodder crops grown on the arable land
registered itself by stable yields.

Table 2
Yields of grown crops in the farm Liptovska Teplicka (t.ha™)
Name of 2008 2009 2010
field
Crop Yield Crop Yield Crop Yield
I winter wheat 1.6 | spring barley 1.6 | clover-grass mixture 46.6
1. spring barley 1.5 |oats + pea 34.4 | spring barley 2.0
1. winter rye 3.2 spring barley 1.5 | clover-grass mixture” 27.6
V. potatoes 12.1 | triticale 45 | clover-grass mixture 21.4
oats + pea + annual
ryegrass 245
V. clover 39.5 clover 48.8 | clover-grass mixture 23.8
VI. potatoes 14.5 spring barley 4.0 |triticale 4.7
winter barley 16 oats + pea + annual
oats + pea + annual ryegrass 414
ryegrass 39.5 potatoes 15.5
spring barley 1.6
l\lotice: yields of clover, clover-grass mixture and annual mixture are given in a fresh mass
one cut

Conclusion

The observed chemical soil properties
(contents of total nitrogen, available phospho-
rus, potassium and magnesium, humus and soil
reaction) have changed only minimal in the
farm with ecological farming system during
the three years period. The high rates of organ-
ic fertilisers have had the positive influence on
the soil buffering and so indirect on the soil

reaction, as well. The triticale is the most suit-
able cereal in given soil-climatic conditions,
its yield have reached 4.5-4.7 t per ha. The
unfavourable temperature conditions are the
main reason of low intensity of nitrogen min-
eralization and thereby of higher offer of min-
eral nitrogen for the grown plants.
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