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Abstract

A field experiment was carried out in an organic certified field of the Experimental
Station of the Lithuanian University of Agriculture during 2003-2008 on a Calc(ar)i
Epihypogleyic Luvisol (LVg-p-w-cc). Factor A of the experiment — crop rotations with a different
ratio of nitrogen fixing crops: 1 — 43% (grass-clover—grass-clover—winter wheat—spring
barley—peas—winter wheat—spring barley), II — 43% (grass-clover—winter wheat—peas—
spring barley—grass-clover—»winter wheat—spring barley), III — 29% (grass-clover—
potato—oat—spring barley—peas—winter wheat—spring barley), IV — 14% (grass-clover—
winter wheat—potato—spring barley—winter rape—winter wheat—spring barley). Factor B —
catch crop: 1) without catch crop, 2) with catch crop. Factor C — farmyard manure: 1) without
farmyard manure, 2) with farmyard manure. The objective of this investigation was to determine
the influence of crop rotation, catch crop for green manure and farmyard manure on soil enzyme
(urease and saccharase) activities in organic farming.

The highest activity of urease and saccharase in 2007 was in the soil in the crop rotation,
where perennial grasses and peas had been grown. The activity of urease increased from 14.3 to
60.0% and that of saccharase from 14.8 to 28.3%, compared to the other crop rotations. In the
crop rotation with 14% of nitrogen fixing crops, the catch crop increased the activity of urease by
100% and the activity of saccharase by 43.6% in the soil, compared to the treatments without
catch crop.

Farmyard manure 30 Mg ha™ significantly stimulated the activity of soil urease in 2008,
while the activity of saccharase was not significantly influenced. Crop rotation and catch crop for
green manure had no significant effect on soil hydrolase activity.

The activity of soil urease directly depended on total nitrogen (» = 0.50, P < 0.05),
mineral nitrogen (» = 0.50, P < 0.05), organic carbon (» = 0.56, P < 0.05), and content of
potassium (r = 0.59, P < 0.05).
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Introduction

Soil is an ecosystem with complex biochemical reactions going on continuously.
Several enzymes in soil catalyse these biochemical reactions, which are responsible for
nutrient cycling in soils /Krishnakumar et al., 2005/. Soil enzyme activity is one of the
main indicators of soil biological activity and fertility /Mikhailovskaya, Tarasyuk, 2008/.
I. Mijangos et al. (2006) maintain that soil biological activity has great value as early and
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sensitive indicator of changes in soil properties induced by different management
strategies in the short-term. Enzyme activity is closely related to other important
indicators of biological activity: respiration intensity, nitrification ability, total amount of
micro organisms and even more associated with soil humus content, amounts of mobile
P,0s and K,0, soil acidity and crop yield /Schimner, Sonnleitner, 1996; Svirskiené et al.,
1997; TrasarCepeda et al., 1998; Bandick, Dick, 1999; Svirskiené, 1999/. A significant
and positive relationship of enzyme activity with organic carbon and total nitrogen
suggested that the addition of organic manure to soils increased carbon turnover,
nitrogen availability and microbial activity which in turn led to greater enzyme synthesis
and accumulation in the soil matrix /Dinesh et al., 1998/.

According to A. K. Bandick and R.P. Dick (1999) enzyme activities were
generally higher in continuous grass fields than in cultivated fields. In cultivated
systems, activity was higher where cover crops or organic residues were added as
compared to treatments without organic amendments. D. Zakarauskaité et al. (2005)
found higher urease activity in the soil where cereals were grown and higher saccharase
and dehydrogenase activity where perennial grasses were grown.

The scientists of many countries investigated positive effect of incorporation of
catch crops for green manure on soil enzyme activity /Bandick, Dick, 1999; Abdallahi,
N’Dayegamiye, 2000; Kara, Penezoglu, 2000/.

According to M. Lacko-Bartasova et al. (1999), K. Grigalitiniené¢ (2005) the
effect of organic and especially organic-mineral fertilisers on soil enzyme activity is
usually higher than that of mineral fertilisers. M. Nawrath (1998) found higher effect of
green manure with straw incorporation. Combined use of organic manures improved the
enzyme activity of the soil rather than single organic manure application /Krishnakumar
et al., 2005/. Enzyme activities were greater in long-term manured soils compared to
unmanured soils /Goyal et al., 1993/.

The objective of this investigation was to determine the influence of crop
rotation, catch crop for green manure and farmyard manure on soil enzyme (urease and
saccharase) activities in organic farming.

Materials and methods

Field experiment was carried out in organic certified field of the Experimental
Station of the Lithuanian University of Agriculture during 2003-2008 on a Calc(ar)i
Epihypogleyic Luvisol (LVg-p-w-cc). The experiment involved the following factors: A —
crop rotations with a different ratio of nitrogen fixing crops, B — catch crop (without and
with catch crop), C — farmyard manure (without and with farmyard manure). Four 7-year
crop rotations with a different ratio of nitrogen fixing crops were compared: I — 43%
(grass-clover—grass-clover—winter wheat—spring barley—peas—winter wheat—
spring barley), II — 43% (grass-clover—winter wheat—peas—spring barley—grass-
clover—winter wheat—spring barley), III — 29% (grass-clover—potato—oat—spring
barley—peas—winter wheat—spring barley), IV — 14% (grass-clover—winter wheat—
potato—spring barley—winter rape—winter wheat—spring barley) (Table 1). Soil
urease and saccharase activities were evaluated in the 4™ and 5™ year of the experiment.
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Initial plot size was 126 m* with each plot replicated 3 times.

The catch crop in all crop rotations was white mustard Sinapis alba L., sown
after the main crop. Straw of cereals and yield of catch crop were chopped and ploughed
down during autumn. Farmyard manure (30 Mg ha™) was incorporated by soil tillage in
the autumn of 2003 and 2007.

To estimate the activity of soil enzymes soil samples were taken in 2007 and
2008 from the soil layer of 0-25 cm in May (intensive crop growing). The activity of
soil urease was determined in dry samples according to Hofmann and Schmidt, that of
saccharase according to Hofmann and Seegerer methods, modified by A. I. Cunderova
/Yynneposa, 1973/.

The means were compared using the least significant difference test at Peyen <
0.05 with Systat 10. The relationships between the activity of soil enzymes and content
of total nitrogen, mineral nitrogen, organic carbon and potassium in the soil were
estimated using Systat 10 /SPSS Inc., 2000/.

Table 1. The structure of four different seven-course crop rotations with and without
catch crops

1 lentelé. Keturiy skirtingy septyniy nariy séjomainy rotacijy su tarpiniais paséliais ir
be tarpiniy paséliy struktiira

Catch

Crop rotation I~ Crop rotation II ~ Crop rotation III  Crop rotation IV
crop Year

. . Isejomainos 1l séjomainos 11l séjomainos 1V séjomainos
Tarpiniai Metai .. .. . ..
e rotacija rotacija rotacija rotacija
paséliai
1 2 3 4 5 6
2003  Grass-clover Grass-clover Grass-clover Grass-clover
Daugiameteés Daugiametés Daugiameteés Daugiameteés
Zoles Zolés zolés Zoles
2004  Grass-clover Winter wheat Potato Winter wheat
Daugiametés Zieminiai kvieciai Bulvés Zieminiai kvieciai
zolés
2005 Winter wheat Peas Hulless oat Potato
Without Zieminiai kvieciai Zirniai Belukstés avizos — Bulvés
Be 2006 Spring barley Spring barley Spring barley Spring barley
Vasariniai mieziai Vasariniai mieziai Vasariniai mieZiai Vasariniai mieziai
2007 Peas Grass-clover Peas Winter rape
Zirniai Daugiametés zolés Zirniai Zieminiai rapsai
2008 Winter wheat Winter wheat Winter wheat Winter wheat

Zieminiai kvieCiai Zieminiai kvieCiai Zieminiai kvieciai Zieminiai kvieciai
2009 Spring barley Spring barley Spring barley Spring barley
Vasariniai mieZiai Vasariniai mieZiai Vasariniai mieziai Vasariniai mieZiai
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Table 1 continued
1 lentelés tesinys

1 2 3

4 5

6

2003 Grass-clover
Daugiameteés

Zolés

2004 Grass-clover /
aftercrop for
green manure
Daugiameteés
zolés / tarpinis
pasélis zaliajai
trqsai

Winter wheat /
aftercrop for
green manure
Zieminiai
kvieciai / tarpinis
pasélis Zaliajai
trqsai

2005

With
Su

2006 Spring barley /
aftercrop for
green manure
Vasariniai
mieziai / tarpinis
pasélis Zaliajai
trqsai

2007 Peas

Zirniai

Winter wheat /
aftercrop for
green manure
Zieminiai
kvieciai / tarpinis
pasélis zaliajai
trqsai

2008

2009  Spring barley

Grass-clover / Grass-clover /
aftercrop for green aftercrop for
manure green manure
Daugiametés Daugiametes
zolés / tarpinis zolés / tarpinis
pasélis zaliajai  pasélis Zaliajai

trqsai trqsai
Winter wheat / Potato
aftercrop for green Bulvés
manure

Zieminiai

kvieciai / tarpinis
pasélis Zaliajai
trqsai

Peas / aftercrop ~ Hulless oat /

for green manure aftercrop for
Zirniai / green manure
tarpinis pasélis ~ Belukstés avizos /

zaliajai trqsai tarpinis pasélis

zaliajai trqSai

Spring barley
Vasariniai mieziai

Spring barley /
aftercrop for
green manure
Vasariniai
mieziai / tarpinis
pasélis Zaliajai
trqsai

Peas

Zirniai

Winter wheat /
aftercrop for
green manure
Zieminiai

Grass-clover
Daugiametés zolés
Winter wheat /
aftercrop for green
manure

Zieminiai

kvieciai / tarpinis
pasélis Zaliajai
trqsai

pasélis zaliajai
trqsai

Spring barley Spring barley

kvieciai / tarpinis

Grass-clover /
aftercrop for
green manure
Daugiametés
Zolés / tarpinis
pasélis zaliajai
trqsai

Winter wheat /
aftercrop for
green manure
Zieminiai
kvieciai / tarpinis
pasélis zaliajai
trqsai

Potato

Bulvés

Spring barley
Vasariniai mieziai

Winter rape
Zieminiai rapsai
Winter wheat /
aftercrop for
green manure
Zieminiai
kvieciai / tarpinis
pasélis zaliajai
trqsai

Spring barley

Vasariniai mieZiai Vasariniai mieZiai Vasariniai mieziai Vasariniai mieZiai

Note. The solidus sign (/) indicates catch crop after a main crop.

Pastaba. Pasvirasis britksnys (/) Zymi tarping pasélj po pagrindinio pasélio.
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Results and discussion

In organic farming, the activity of urease in the soil was low (0.03—0.11 mg
NH; g soil 24 h™') in 2007 (Table 2). Although the soil was fertilised with farmyard
manure (30 Mg ha™) only in 2003, in the manured soil, compared to the unmanured soil,
the tendency of urease activity increase was observed. There was no significant effect of
farmyard manure on urease activity. Crop rotation and catch crop for green manure had
significant effect on the activity of urease. Significantly higher activity of urease (from
40 to 60%) was found in the soil in crop rotations Il and IV, where grass-clover and
winter rape were grown, compared to III crop rotation, where peas were grown.

In the soil of crop rotation IV (14% of nitrogen fixing crops) grown with
legume, catch crop increased the activity of urease by 100%, compared to the soil
without catch crop.

Table 2. The influence of crop rotation, catch crop and manure on soil urease activity in
organic farming

2 lentelé. Séjomainos rotacijy, tarpiniy paséliy ir méslo jtaka dirvos ureazés aktyvumui
taikant ekologine zemdirbyste

2007
Urease activity, mg NH;
g soil 24 h!
Crop Ureazés aktyvumas mg NH;
rotation 1 g dirvos per 24 h
(factor A) Farmyard manure Catch crop for green manure
Séjomai- Crop (factor B) (factor C) Average
nos Pasélis Kraikinis méslas Tarpinis pasélis zaliajai trqsai  Vidurkis
rotacija (B veiksnys) (C veiksnys)
(4 without catch with catch
veiksnys) crop crop
be tarpinio Su tarpiniu
pasélio paséliu
1 2 3 4 5 6
without manure 0.06 0.04
be méslo ’ ‘
Peas with manure
I o . 0.07 0.09 0.07ab
Zirniai su méslu
average 0.07ab 0.07b
vidurkis
without manure 0.07 0.09
Grass-clover .be méslo
I Daugiametés with manure 0.10 0.06 0.08a
Solés su méslu
average 0.09 0.08ab
vidurkis
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Table 2 continued
2 lentelés tesinys

1 2 3 4 5 6
without rEanure 0.03 0.06
be méslo
0 Peas with manure 0.06 0.03 0.05b
Zirniai su mesiu
average
vidurlis 0.05b 0.05b
without r.nvanure 0.03 0.09
be méslo
v _ Winterrape - with manure 0.06 0.11 0.07a
Zieminiai rapsai su meslu
average * .
vidurkis 0.05b 0.10a
Averane w1t}[;0ut r.nvzlinure 0.06a
verags pe mesto 0.06a 0.07a
Vidurkis with manure 0.07a

su meéslu

Note. Means not sharing a common letter (a, b) and asterisks are significantly different (P < 0.05). Crop
rotations: I — 43% (grass-clover—grass-clover—winter wheat—spring barley— peas—winter
wheat—spring barley), II — 43% (grass-clover—winter wheat—peas—spring barley—grass-clover—winter
wheat—spring barley), III — 29% (grass-clover—potato— oat—spring barley—peas—winter wheat—spring
barley), IV — 14% (grass-clover—winter wheat—potato—spring barley—winter rape—winter wheat—
spring barley).

Pastaba. Vidurkiai, pazyméti ne ta pacia raide (a, b) ir Zvaigzdute, yra esminiai (P < 0,05). Séjomainos
rotacijos: 1 — 43 % (daugiametés Zolés—daugiametés Zolés—Zieminiai kvieciai— vasariniai mieZiai—
Zirniai—Zieminiai kvieCiai—vasariniai mieziai), II — 43 % (daugiametés Zolés—Zieminiai kvieciai—
Zirniai—vasariniai mieZiai—daugiametés Zolés—Zieminiai kvieciai— vasariniai mieZiai), III — 29 %
(daugiametés Zolés—bulvés—avizos—vasariniai mieziai— Zirniai—Zieminiai kvieciai—vasariniai mieZiai),
IV — 14 % (daugiametés Zolés—Zieminiai kvieCiai—bulvés—vasariniai mieZiai—zZieminiai rapsai—
Zieminiai kvieciai—vasariniai mieZiai).

In the soil without catch crop, significantly higher activity of urease (0.09 mg
NH; g soil 24 h"") was found in crop rotation II, where grass-clover was grown.
Significantly lower activity of urease (44.4%) was evaluated in the soil in crop rotations
II and 1V, where peas and winter rape were grown, compared to crop rotation II. In the
soil with catch crop for green manure significantly higher activity of urease (0.10 mg
NH; g” soil 24 h™") was found in crop rotation IV, where winter rape was grown.
Significantly lower activity of urease (from 30.0 to 50.0%) was evaluated in the soil in
crop rotations I and III, where peas were grown, compared to crop rotation IV. The
activity of urease in the soil in crop rotation II, where grass-clover were grown, was the
same as in the soil in crop rotation I'V.

Crop rotation and catch crop for green manure significantly influenced the
activity of saccharase (Table 3). But according to the data of V. I. Loshakov et al. (1986)
catch crop of Brassicaceae family had higher influence on the activity of urease than
saccharase. Significantly higher activity of saccharase (18.6 mg glucose g soil 48 h™)
was found in the soil in crop rotation II, where perennial grasses were grown.
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Significantly lower activity of saccharase (from 18.8 to 22.0%) was evaluated in the soil
in crop rotations I and III, where peas were grown, compared to crop rotation II. The
activity of saccharase in the soil in crop rotation IV, where winter rape was grown, was
the same as in the soil in crop rotation II.

Table 3. The influence of crop rotation, catch crop and manure on soil saccharase
activity in organic farming
3 lentelé. Séjomainos rotacijy, tarpiniy paséliy ir méslo jtaka dirvos sacharazés
aktyvumui taikant ekologine Zemdirbyste

2007
Saccharase activity, mg glucose
g soil 48 h!
Sacharazés aktyvumas mg
Cro gliukozés
rota. tirc))n Farmyard 1 g dirvos per 48 h
manure Catch crop for green manure
(factor A) Crop Average
.. . L (factor B) (factor C) . .
Séjomai- Pasélis SR . ey g Vidurkis
.. Kraikinis méslas  Tarpinis pasélis Zaliajai trqSai
nos rotacija . .
(4 veiksnys) (B veiksnys) (C veiksnys)
without catch with catch
crop crop
be tarpinio su tarpiniu
pasélio paséliu
1 2 3 4 5 6
without manure 16.5 123
be mésio
I peas with manure 14.6 169 15.1b
Zirniai su méslu
average
vidurkis 15.6b 14.6b
without manure
Grass-clover be méslo 18.7 18.0
11 Daugzametes with manure 21.7 15.8 18.6a
zolés su méslu
average
vidurkis 20.2a 16.9ab
without manure 14.4 133
be méslo
I peas with manure 14.9 153 14.5b
Zirniai su méslu
average
vidurlis 14.7b 14.3b
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Table 3 continued
3 lentelés tesinys

1 2 3 4 5 6
without r'nvanure 13.4 182
. be meslo
Winter rape ith manure
v Zieminiai with mat 13.2 19.9 16.2ab
. su meslu
rapsat average * *
viduriis 13.3b 19.1a
without r'nvanure 15.6a
Average be méslo
. . . 15.9a 16.2a
Vidurkis with manure
.y 16.5a
su meslu

Explanations under Table 2 / Paaiskinimai po 2 lentele.

In the soil of crop rotation IV (14% of nitrogen fixing crops) where legume was
grown, catch crop increased the activity of saccharase by 43.6%, compared to the soil
without catch crop.

In the soil without catch crop, significantly higher activity of saccharase
(20.2 mg glucose g soil 48 h™) was found in crop rotation II, where grass-clover were
grown. Significantly lower activity of saccharase (from 22.8 to 34.2%) was evaluated in
the soil in crop rotations I, IIl and IV (where peas and winter rape were grown),
compared to II crop rotation. In the soil with catch crop for green manure significantly
higher activity of saccharase (19.1 mg NH; g™ soil 48 h™") was found in crop rotation IV,
where winter rape was grown. Significantly lower activity of saccharase (from 23.6 to
25.1%) was evaluated in the soil in crop rotations I and III, where peas were grown,
compared to crop rotation IV. The activity of saccharase in the soil in crop rotation II,
where grass-clover were grown, was the same as in the soil of crop rotation I'V.

The activity of urease directly depended on agrochemical soil properties.
Significant positive correlations between urease activity and total nitrogen (Fig. 1) and
between urease activity and organic carbon (Fig. 2) were established. According to the
data of A. Svirskiené and A.Magyla (1997) the activity of urease and saccharase
positively correlated with soil humus content. H. Kheyrodin and H. Antoun (2008)
suggested that enzyme activities were closely correlated to the nitrogen mineralization
potential, nitrogen and carbon mineralization rates, total amounts of carbon or nitrogen,
soil pH, ammonification rates and soil structural stability. On the contrary, the data of
Ch. Stark (2005) showed that using green manures and crop rotations improved soil
biology in both production systems, that no relationships existed between enzyme
activities and nitrogen mineralization, and that enzyme activities are more closely
associated with inherent soil and environmental factors, which makes them less useful as
early indicators of changes in soil quality.
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Figure 1. Soil urease activity as affected by the content of total nitrogen
1 paveikslas. Dirvos ureazés aktyvumo priklausomumas nuo bendrojo azoto kiekio
2007
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Figure 2. Soil urease activity as affected by the content of organic carbon

2 paveikslas. Dirvos ureazés aktyvumo priklausomumas nuo organinés anglies kiekio
2007

In organic farming, the activity of urease in the soil in 2008 was low (0.09—
0.17 mg NH; g soil 24 h'") (Table 4). Farmyard manure had significant effect on the
activity of urease. Significantly stronger activity of urease (27.3%) was found in the
manured soil, compared to unmanured soil. Crop rotation and catch crop for green
manure had low effect on the activity of urease. The highest activity of urease was in the
soil in crop rotation II, where grass-clover was grown. The results of our investigation
did not show any significant effect of crop rotation on urease activity. Catch crop for
green manure had no significant influence on the activity of urease.
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Table 4. The influence of crop rotation, catch crop and manure on soil urease activity in
organic farming
4 lentelé. Séjomainos rotacijy, tarpiniy paséliy ir méslo jtaka dirvos ureazés aktyvumui

taikant ekologine zemdirbyste

2008
Urease activity, mg NH;
g soil 24 h'!
Ureazés aktyvumas mg NH;
erp Farmyard 1 g dirvos per 24 h
rotation Pre-crop of manure (factor Catch crop for green manure
(factor A) winter wheat (factor C) Average
Séjomai- Zieminiy kvieciy B) Tarpinis pasélis zaliajai trqsai  Vidurkis
.. . Kraikinis méslas .
nos rotacija priessélis (B veiksnys) (C veiksnys)
(A veiksnys) ) without catch with catch
crop crop
be tarpinio Su tarpiniu
pasélio paséliu
without manure 0.10 011
be mésio
I eas with manure 0.15 0.17 0.13a
Zirniai su méslu
average
vidurkis 0.12a 0.14a
without manure
Grass-clover be mésio 0.13 0.13
it Daugiametes with manure 0.16 0.15 0.14a
Zolés su méslu
average
vidurkis 0.14a 0.14a
without manure 0.10 0.09
be méslo
I peas with manure 0.14 0.10 0.11a
Zirniai su méslu
average
vidurkis 0.12a 0.10a
without manure 0.10 0.14
be méslo
v , Winterrape - with manure 0.10 0.16 0.13a
Zieminiai rapsai su méslu
average
vidurkis 0.12a 0.13a
without manure 011b
Average be méslo 012a 0.13a
Vidurkis with manure ' )
.. 0.14a
su méslu

Explanations under Table 2 / Paaiskinimai po 2 lentele.
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Crop rotation, catch crop for green manure and farmyard manure had low effect
on the activity of saccharase (Table 5). The highest activity of saccharase (24.7 mg
glucose g soil 48 h™') was in the soil in crop rotation I (with 43% of nitrogen fixing
crops; perennial grasses and peas). The results obtained did not show any significant
effect of crop rotation II (with 43% of nitrogen fixing crops; also perennial grasses and
peas) on saccharase activity, compared to other crop rotations. In the soil with catch crop
for green manure and farmyard manure, compared to unmanured soil, the tendency of
saccharase activity increase was observed.

Table 5. The influence of crop rotation, catch crop and manure on soil saccharase
activity in organic farming

5 lentelé. Séjomainos rotacijy, tarpiniy paséliy ir meslo jtaka dirvos sacharazeés
aktyvumui taikant ekologine Zemdirbyste

2008
Saccharase activity, mg glucose
g soil 48 h'!
Sacharazés aktyvumas mg
Cro gliukozés
P Farmyard 1 g dirvos per 48 h
rotation Pre-crop of
. manure Catch crop for green manure
(factor A) winter wheat Average
S6i . Lo (factor B) (factor C) . .
ejomai-  Zieminiy kvieciy N .. ey . Vidurkis
. SR Kraikinis méslas  Tarpinis pasélis Zaliajai trqsai
nos rotacija priessélis . ;
(4 veiksnys) (B veiksnys) (C veiksnys)
without catch with catch
crop crop
be tarpinio Su tarpiniu
pasélio paséliu
1 2 3 4 5 6
without manure
.. 27.4 28.9
be méslo
I Peas with manure 20.5 22.0 247a
Zirniai su méslu
average
vidurkis 24.0a 25.5a
without manure
Grass-clover be méslo 203 251
I Daugla{netes with manure 25.8 18.3 20 4a
zolés su méslu
average 23.1a 21.7a
vidurkis
without manure 197 233
be mésio
I peas with manure 23.6 25.8 23.1a
Zirniai su méslu
average
vidurkis 21.7a 24.6a
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Table 5 continued
5 lentelés tesinys

1 2 3 4 5 6
without I'rtanure 13.0 19.7
be méslo
v , Winterrape  with manure 212 225 19.1a
Zieminiai rapsai su meslu
average
vidurkis 17.1a 21.1a
Average w1t}[1)06u;12;211(1)1ure 22.2a
Vidurkis . 21.5a 23.2a
with manure
. 22.5a
su meslu

Explanations under Table 2 / Paaiskinimai po 2 lentele.

Significant positive correlations were identified between urease activity and
mineral nitrogen content (Fig. 3) and between urease activity and potassium content
(Fig. 4).

0.18
0.16
0.14
0.12
0.1
0.08 -
0.06
0.04
0.02
0 \ \ \
6.00 8.00 10.00 12.00 14.00
Mineral nitrogen mg kg'] / Mineralinis azotas mg kg o

Urease activity

mg NH; g soil 24 h'!
Ureazés aktyvumas

mg NH; 1 g dirvos per 24 h

y =0.06 +0.008x
r=0.50, P <0.05

Figure 3. Soil urease activity as affected by the content of mineral nitrogen
3 paveikslas. Dirvos ureazés aktyvumo priklausomumas nuo mineralinio azoto kiekio
2008
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Figure 4. Soil urease activity as affected by the content of potassium

4 paveikslas. Dirvos ureazés aktyvumo priklausomumas nuo kalio kiekio
2008

Conclusions

1. The highest activity of urease and saccharase in 2007 was observed in the
crop rotation soil with perennial grasses and peas. The activity of urease increased from
14.3 to 60.0% and that of saccharase from 14.8 to 28.3%, compared to the other crop
rotations. In the soil of the crop rotation with 14% of nitrogen fixing crops, catch crop
increased the activity of urease by 100 % and that of saccharase by 43.6% compared to
the soil without catch crop.

2. Farmyard manure applied at 30 Mg ha significantly stimulated 27.3% the
activity of soil urease in 2008, while the activity of saccharase was not significantly
influenced. Crop rotation and catch crop for green manure had no significant effect on
soil hydrolase activity.

3. The activity of soil urease directly depended on the content of total nitrogen
(r = 0.50, P < 0.05), mineral nitrogen (» = 0.50, P < 0.05), organic carbon (r = 0.56,
P <0.05), and potassium (r = 0.59, P < 0.05).
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SEJOMAINU, TARPINIY PASELIU IR TRESIMO MESLU ITAKA DIRVOS
FERMENTU AKTYVUMUI EKOLOGINEJE ZEMDIRBYSTEJE

A. Marcinkeviciené, R. Pupaliené
Santrauka

Tyrimai atlikti 2003-2008 m. Lietuvos zemés iikio universiteto bandymy stotyje.
Tyrimy lauko dirvoZzemis — karbonatingas sekliai gléjiskas iSplautzemis (IDg8-k), Calc(ar)i-
Epihypogleyic Luvisol (LVg-p-w-cc). Tyrimo A veiksnys — 4 septyniy nariy séjomainy rotacijos
su nevienoda azota fiksuojanciy augaly dalimi: I — 43 % (daugiametés zolés—daugiametés
zolés—Zieminiai kvieiai—vasariniai mieZiai—zirniai—Zzieminiai kvie¢iai—mieziai), I — 43 %
(daugiametés Zolés—zZieminiai kvieiai—zirniai—vasariniai miezZiai—daugiametés Zolés—
zieminiai kvieCiai—mieziai), III — 29 % (daugiametés Zzolés—bulvés—belukstés avizos—
vasariniai mieziai—Zzirniai—zieminiai kvieCiai—mieziai), IV — 14 % (daugiametés zolés—
zieminiai kvie¢iai—bulvés—vasariniai mieziai—zieminiai rapsai—Zzieminiai kvieciai—mieziai).
B veiksnys — tarpinis pasélis: 1) be tarpinio pasélio, 2) su tarpiniu paséliu. C veiksnys — tr¢Simas
méslu: 1) netresta, 2) treSta méslu. Tyrimy tikslas — ivertinti séjomainy rotacijy su nevienoda
azota fiksuojanciy augaly dalimi, tarpiniy paséliy zaliajai trasai ir tr¢g§imo méslu jtaka dirvos
fermenty (ureazés bei sacharazés) aktyvumui taikant ekologing Zemdirbyste.

Didziausias ureazés ir sacharazés aktyvumas 2007 m. nustatytas séjomainos, kurioje du
kartus augintos I n. m. daugiametés zolés ir pupiniai augalai (Zirniai), dirvoje. Palyginti su
kitomis sé¢jomainomis, ureazés aktyvumas padidéjo nuo 14,3 iki 60,0 %, sacharazés — nuo 14,8
iki 28,3 %. Zaliajai tragai augintas tarpinis pasélis, palyginti su jo nenaudojimu, i§ esmés (100 ir
43,6 %) padidino ureazes ir sacharazés aktyvuma s¢jomainos dirvoje, kurioje auginta tik 17 %
pupiniy augaly.

Dirvos ureazés aktyvuma 2008 m. i§ esmés padidino tr¢Simas méslu, o sacharazés
aktyvumui esminés jtakos neturéjo. Séjomainos ir tarpiniai paséliai zaliajai traSai esmingés itakos
dirvos fermenty aktyvumui neturéjo.

Dirvos ureazés aktyvumui padaré jtaka dirvoje esantis visas azoto kiekis (» = 0,50,
P < 0,05), mineralinio azoto kiekis (» = 0,50, P < 0,05), organinés anglies kiekis (» = 0,56,
P <0,05) ir kalio kiekis (» = 0,59, P <0,05).

ReikSminiai Zodziai: fermenty aktyvumas, séjomainos, tarpiniai paséliai, méslas,
ekologiné zemdirbysté.

Padéka
Tiriamaji darba parémé Lietuvos valstybinis mokslo ir studijy fondas.

84



