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Decomposition of crop residues was studied at the Experimental Station of the Lithuanian
University of Agriculture in a model field experiment in the period 2003-2005. The soil of the
experimental site is drained moraine loamy Endocalcari-Epihypogleyic Cambisol (sicco). The
aim of the investigation was to establish the decomposition intensity of oilseed rape residues
in soil and its dependence on residue chemical composition and environmental conditions in
comparison with wheat and clover residues.

During 26.5 months of crop residue decomposition in soil and a decrease of dry matter
and organic carbon content, the C : N ratio was also decreasing. The concentration of lignin
in decomposing crop residues was relatively increasing during the first 14.5 months. After
19.5 months, in all crop residues the concentration of lignin was lower, but a significant decrease
was found after 26.5 months of their incubation in soil.

The most intensive decomposition of oilseed rape threshing remains (winter rape 24.4 and
spring rape 23.6% mth™), stubble of wheat (22.1% mth™) and clover (23.4% mth™) was record-
ed during the first three months of incubation in soil. The stubble of winter and spring oilseed
rape decomposed slower: during warm periods the intensity of decomposition was 2.6-6.0 and
5.6-8.4% mth™, respectively. Wheat and clover roots decomposed most intensively during the first
(both 8.2% mth™') and second (respectively 6.7 and 8.1% mth™) warm periods and oilseed rape roots
during the second (w.rape 4.3,s.rape 9.1% mth™) and third (w. rape 3.8% mth™) warm periods.

After 26.5 months, the stubble of winter and spring oilseed rape was decomposed less (re-
spectively 68 and 77%) than their threshing remains (both 93%), the stubble of wheat (86%) and
clover (95%). Winter oilseed rape roots were decomposed significantly less (59%) than roots of
spring oilseed rape (75%), wheat (80%) and clover (82%).

The correlation between dry matter content and C: N ratio in oilseed rape stubble and the roots
of oilseed rape, winter wheat and red clover was strong positive (r = 0.93**~0.97**), while in other
residues it was weaker (r = 0.74**-0.84**). In terraneous residues of oilseed rape, the content of dry
matter strongly correlated with the content of lignin (r = from -0.78** to —0.87**). In the stubble
of winter wheat and red clover, the correlation between these indices was modest — respectively
r=-0.52** and r = -0.64**. In spring oilseed rape roots, the correlation between the content of dry
matter and lignin was very strong (r = —0.93**), in the roots of winter oilseed rape (r = 0.86**) and
wheat (r = 0.85**) strong, and in clover roots there were no correlation between these indices.

The temperature of air and soil, the sum of these temperatures (>5 °C) and precipitation had
a stronger influence on crop residue decomposition per period than on their decomposition inten-
sity per month. In rape stubble, the correlation between these agrometeorological indices and de-
composition intensity during the period (r = 0.89**~0.98**) and per month (r = 0.50*-0.94**) was
stronger than in their threshing remains(r = 0.48*-0.78**) and wheat or clover stubble (r = 0.45*-
0.85**). Decomposition intensity of winter rape roots per month depended on agrometeorological
conditions (r = 0.80**-0.85**) more than did other residues (r = 0.57%*-0.80**). Decomposition
of rape roots per period was influenced mostly by precipitation (winter rape r = 0.94**, spring rape
r=0.71**), while decomposition of wheat and clover roots by temperature (r = 0.84**-0.92**).

Key words: winter and spring oilseed rape, winter wheat, red clover residues, C : N, lignin, tem-
perature, precipitation, correlation

INTRODUCTION

fixation and migration (Anexcanpposa, 1980). The decompo-
sition of freshly introduced organic matter depends first of all

The stability of soil fertility is determined by the decomposi-  on the matter sort, age, particle size, nitrogen content and C : N
tion of organic matter covering mineralization, humification,  ratio in it (Svedas, 2001; Janusiené, 2002; Slepetiene et al., 2005;
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Tripolskaja, 2005). The humidity, temperature, aeration, pH,
amount of nutrients of the soil also influence the intensity of
decomposition of both organic matter and soil organic matter
(Wolf, Snyder, 2003). Depending on humidity, organic matter
decomposition can proceed under aerobic and anaerobic con-
ditions. The decomposition is more intensive at a soil tempera-
ture of 30 °C and at a humidity of 60-80% from the total mois-
ture retention capacity of soil. Humidity surplus and thus the
lack of oxygen slow down the activity of microorganisms and
organic matter decomposition and change the processes of de-
composition in the direction of humification. So, in waterlogged
soils more humic substances accumulate (Wolf, Snyder, 2003;
Tripolskaja, 2005).

According to M. M. Kononova (1963), the decomposition
of organic matter starts under 0 °C. If the temperature rises, the
decomposition becomes more intensive, and humidity has less
influence on this process. In Germany, in model experiments it
has been established that the mineralization of organic nitrogen
starts at a temperature of 1 °C above zero; if it rises up to 10 °C
above zero, the nitrogen mineralization intensity rises immense-
ly and at 10-30 °C above zero increases 2.5-3 times. It has been
also proven that organic nitrogen mineralization occurs within a
rather wide range of soil humidity - from 20 to 90% of the total
moisture retention capacity of soil (Hanschmann, 1983).In inves-
tigations performed in Denmark, the temperature of 3 and 9 °C
had no influence on nitrogen mineralization, and the decomposi-
tion of organic carbon significantly differed (Magid et al., 2004).
In plant residues which decomposed at a temperature of 3 °C
above zero, the C : N ratio was higher than in those decomposed
at 9 °C above zero. According to investigations in arctic soils, the
temperature from 3 to 9 °C above zero did not influence the rate
of carbon and nitrogen mineralization; however, the C : N and
C: Pratios increased or decreased depending on the temperature.
The structure and ecosystem influenced these changes as well
(Nadelhoffer et al., 1991). The intensity of organic matter decom-
position depends also on the chemical composition of the soil.
The decomposition of organic residues in rich secondary mineral
soils is slower (Tripolskaja, 2005). Kaboneka et al. (2004) indicate
that in acid soils poor in nutrients, to activate straw decomposi-
tion processes additional fertilization is necessary.

It is indicated that the improvement of soil by rape grow-
ing and the positive impact on the subsequent crops lasts two
years. After the growing of rape, more humus was found in the
soil than after wheat and less than after clover (Velicka, 2002). It
is possible that the C : N ratio in rape residues favours decom-
position; however, the content of lignin higher than in most of

Table 1. Duration of investigation periods and their meteorological conditions
LUA Experimental Station, 2003—2005

other agricultural plants determines their slower mineraliza-
tion. However, soil improvement by rape growing has not been
scientifically motivated.

The aim of this research was to establish the dependence of
rape residue decomposition intensity in Hypogleyic Cambisol on
their chemical composition and environmental conditions and
to compare it with decomposition of wheat and clover residues.

METHODS AND CONDITIONS

Model field experiments were carried out at the Experimental
Station of the Lithuanian University of Agriculture (54°53'N,
23°50’E) during the period 2003-2005. The soil of the experimen-
tal site according to the soil classification (LTDK-99) is drained
moraine loamy Endocalcari-Epihypogleyic Cambisol (sicco).
Humus content (0-25 cm layer) determined by the Tyurin me-
thod was 21.0 g kg™, base saturation > 90%. Its pH,_,, determined
by the potentiometric method, was 6.7, total N (by the Kjeldahl
method) 1.47 g kg', mobile phosphorus (P,0,) 119 mg kg™,
mobile potassium (K,0) 100 mg kg™' (determined by the Egner-
Riem-Domingo (A-L) method), sulphur (SO,”), determined
turbidimetrically, 15.4 mg kg™'. The granulometric composition
of the soil was determined with the pipette method according to
FAO / ISRIC. In the top soil layer (0-25 cm) there prevailed silt
(0.05-0.002 mm) - 55.3% and sand (2-0.05 mm) — 33.8%, while
clay particles (<0.002 mm) amounted only to 10.9%.

The experiment had two factors in its design: factor A - crop
residues: (1) roots of winter oilseed rape, (2) roots of spring
oilseed rape, (3) roots of winter wheat, (4) roots of red clover,
(5) stubble of winter oilseed rape (30 cm from root collar),
(6) stubble of spring oilseed rape (30 cm from root collar),
(7) stubble of winter wheat (20 cm high), (8) stubble of red clo-
ver (20 cm high), (9) threshing remains of winter oilseed rape
(stems with branches and siliques), (10) threshing remains of
spring oilseed rape (stems with branches and siliques), and fac-
tor B — decomposition periods: (1) 0 months, (2) 3 months, (3)
7.5 months, (4) 14.5 months, (5) 19.5 months, (6) 26.5 months)
(Table 1). The experiment was performed in four replications.

Separated samples of roots, stubble and threshing re-
mains were prepared after the harvesting of winter oilseed
rape (Brassica napus L. ssp. oleifera biennis Metzg.) and spring
oilseed rape (Brassica napus L. ssp. oleifera annua Metzg.). Root
and stubble samples of winter wheat (Triticum aestivum L.) af-
ter harvesting were taken. Sampling of roots and stubble of the
second-year red clover (Trifolium pratense L.) was done after
the first grass cut. Crop residues were chopped in 2-3 cm size

Duration of Duration of During a period
No of | astudy period Date a study period |Average temperature (°C) o Sum of temperatures (> 5°C)
period | (months from yp - Precipitation -
TOTS (months) ; Soil at depth ; Soil at depth of
Air (mm) Air
initiation) oF 20 @m 20/cm
1 3.0 2508 2003-01 12 2003 3.0 7.5 9.1 189.9 682.0 817.0
I} 7.5 0112 2003-13 04 2004 4.5 -0.7 1.3 211.3 92.7 56.0
1] 14.5 1304 2004-11 11 2004 7.0 12.7 14.0 417.0 2664.0 2958.0
\" 19.5 11 112004-11 04 2005 5.0 -1.1 1.4 216.0 123.0 68.0
Vv 26.5 11 04 2005-02 11 2005 7.0 134 15.0 399.0 2766.0 3102.0
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chaffs and the content of their dry matter in them was estab-
lished. Samples of natural humidity and 20 g weight were taken
and put into 9 x 12 cm net polychlorvinyl bags, mesh diame-
ter 0.05 mm. Bags with crop residues were incorporated into
ploughed up furrow of black fallow at a depth of 20 cm, spaced
20 cm apart. Samples of all crop residues were incorporated into
five furrows for experimental periods (factor B). The initiation
and end datum-point of each period was set up when the ave-
rage temperature at a soil depth of 20 cm for three successive
days in spring was >5 °C and in autumn <5 °C (Table 1). Data on
the meteorological conditions were obtained from the Kaunas
Meteorological Station. Bags with crop residues at the end of each
study period were dug out, cleaned from soil, and the content of
dry matter in residues was established. The remaining part of
the content in a bag was dried out until air dry weight, and then
it was grounded and sieved through a 1-mm separator. The con-
centration of nutrients was determined in the dry matter of crop

residues. The following analyses of samples were performed:
dry matter content was determined by drying in a thermostat
at a temperature of 105 °C, the content of organic carbon by the
Tyurin method, the content of nitrogen by the Kjeldahl method,
the lignin content by the Klason method. Statistical analysis of
data was performed using the Fisher protected LSD test ANOVA

for two-factor experiment and correlation-regression analysis.
Meteorological conditions. The average air and soil (at a
depth of 20 cm) temperature, the sum of those temperatures
(=5 °C) and precipitation during the study periods are presen-
ted in Table 1. The meteorological conditions of cold and
warm periods in different years of investigation were similar.
The average air temperature of both cold periods was negative
(-0.7 and -1.1 °C), in soil at a depth of 20 cm it was positive (1.3
and 1.4 °C), the precipitation was ~200 mm. The warm period of
2005 was slightly warmer than the same period of 2004, and pre-
cipitation was ~400 mm. The fist warm period was shorter than
the other two, therefore the
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Fig. 1. Dry matter content of terraneous crop residues (%; LSD,,= 3.01) and decomposition intensity of crop residues (DM % mth~";

L5D,=1.22). In brackets, the number of a calendar month is shown
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1963; Anexcanpgposa, 1980;
Terit, 1999).
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In the winter of 2003 / 2004 (3.0-7.5 months), a slow organic
matter decomposition process was going on. During this period,
spring rape residues were decomposing more intensively than
the residues of other agricultural plant terraneous parts. The
roots of winter wheat and red clover were decomposing more
intensively than rape roots. Dry matter content in these residues
during the second study period (November-April) significantly
decreased. During the second cold period, roots were decompo-
sed significantly more than terraneous parts.

After 14.5 months winter rape roots and stubble were de-
composed (respectively 37.6% and 47.2%) significantly less than
other residues (terraneous parts 57.6-90.1%, roots 68.2-69.8%).
Red clover stubble and rape threshing remains were decompo-
sed mostly in this period of 14.5 months — by 90.1%, winter rape
by 87.7% and spring rape by 86.8%.

During the second cold season (November—April 14.5 to
19.5 months) the intensity of decomposition slowed down mar-
kedly. During this period, 0.4-2.8% of terraneous plant part re-
sidues and 0.4-6.1% of root residues were decomposed. Winter
rape roots were decomposing significantly more intensively than
other residues, and in them the reduction of dry matter (6.1%)
was significant.

During the last period of study (19.5-26.5 months), i. e. during
the warm period of the second year, the decomposition of crop
residues became more intensive again. In all the residues except
spring rape roots, the content of dry matter significantly decrea-
sed. During this period, the residues that in the beginning were
decomposing slowly decomposed more intensively, obviously
due to the fact that in these residues during the decomposition
of lignin, the non-lignified carbon had become accessible to mi-
croorganisms (Paul et al., 2004). During this period, rape stubble

decomposed more intensively than other terraneous part residu-
es: if those of winter rape during a 19.5-mth period were already
decomposed by 50.0% and of spring rape by 59.7%, during the last
period was decomposed respectively by 18.3% (total 68.3%) and
17.1% (total 76.8%). The other terraneous part residues during the
latter period were decomposed by 4.4-6.0% (total 79.8-90.5%).
After the period of 19.5 months, the winter rape roots were de-
composed less (43.7%) than those of other plants. During this pe-
riod (19.5-26.5 months), 15.2% of winter rape roots were decom-
posed (total 58.9%),1. e. more than roots of other plants (Fig.2).
One of the factors influencing the decomposition of plant resi-
dues is their chemical composition. Plant materials are basically
composed of similar components, but differ in their proportions
which influence the decomposition of residues (Hadas et al.,2004).
During the warm period of the first year (7.5-14.5 months), the
residues were intensively decomposing. During the decomposi-
tion of crop residues and reduction of dry matter content in them,
the ratio of organic carbon and nitrogen decreased, and the con-
centration of lignin was increasing up to 14.5 months (Figs. 3,4).
In all decomposing crop residues, a positive correlation was
established between dry matter and organic carbon content and
C : N. The correlation between dry matter and lignin content
was negative. In rape stubble and all plant roots, the correla-
tion between dry matter and C; also DM and C : N was statisti-
cally significant very strong (r = 0.90**-0.98**) (Table 2). In
rape threshing remains and wheat and clover stubble this cor-
relation was weaker (r = 0.65**-0.84**). In terraneous rape
residues, the content of dry matter strongly negatively corre-
lated with the content of lignin (r = from -0.78** to -0.87**),
and in wheat and clover stubble the correlation between these
indicators was medium strong (r = -0.52** and r = -0.64**).
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Fig. 3. Changes of organic car-
bon (LSD05 = 7.34) and lignin
(LSDOS =22.21) contentand C: N
ratio ([SDO5 = 4.01) in crop ter-
raneous residues decomposing in
the soil. LUA, 20032005

Fig. 4. Changes of organic car-
bon (LSD,, = 6.66) and lignin
(LSD,;=20.77) contentand C: N
ratio (LSD,, = 3.93) in crop root
residues decomposing in the soil.
LUA, 2003-2005
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In decomposing rape and wheat roots the correlation was very
strong and strong (r = from -0.85** to —0.93**),and in clover roots
the correlation between these indicators was not established.

The correlation between plant residue decomposition per pe-
riod and C : N was of medium strength and positive; however, it
was established only in rape threshing remains and wheat stubble
(r=0.46*-0.56**). The correlation of decomposition intensity per
period with lignin was established only in winter and spring rape
threshing remains (respectively r = —-0.54* and -0.61**) and win-
ter rape stubble (r = —0.59**). A medium to strong negative cor-
relation (r = -0.69** to —0.75**) was established between decom-
position intensity per month and lignin content in rape threshing
remains and clover stubble. In roots, this correlation was weak
and medium (respectively r = -0.49* and r = -0.56**); however, it
was established only in red clover and winter wheat roots.

Table 2. Influence of the chemical composition of crop residues on decompo-
sition intensity of their in the soil

LUA Experimental station, 2003—2005

., |DM decompo-|DM decompo-
Crop DM, g kg™ | sition, % per | sition, % per
residues | Index (x) (y)) period” (y,) | mth."(y,)
Coefficient of correlation (r)
Terraneous parts
C 0.97** -0.67*%* -0.57%%
Winter rape X % _ %% -
stubble C:N 0.97 0.69
Lignin -0.87**| -0.59%% -
Threshing C 0.68** - 0.49*%
remains C:N 0.84%* 0.56%* —
of winter
rape Lignin -0.81** -0.54*% -0.69*
C 0.92%* - -
Spring rape B P Z _
stubble C:N 0.95
Lignin -0.82** - -
Threshing @ 0.66%* - 0.50%
remains C:N 0.74%* 0.47%* —
of spring
rape Lignin -0.78** -0.61** —0.75**
Winter C 0.65** - 0.46*
wheat C:N 0.74** 0.46* -
stubble Lignin -0.52%* - -
C 0.69** - -
Red clover 3 o _ -
stubble C:N 0.83
Lignin -0.64** - -0.74**
Roots
C 0.96** -0.74%* -0.64%**
Winter rape C:N 0.95%* -0.75%* -
Lignin -0.86** 0.64%* -
C 0.98** - -
Spring rape C:N 0.95%* -0.46* -
Lignin -0.93** 0.52*% -

i C 0.90** - 0.45%
Winter C:N 0,93 - -
wheat

Lignin -0.85%* - -0.56**
C 0.94%* - -

Red C:N 0.97° = -
clover _

Lignin - - -0.49%

Notes. * P < 0.01; ** P < 0.05, rin bold italic — content of elements estimated at the
end of the period, others — at the beginning of the period.

Dry matter decomposition per month in winter rape stub-
ble correlated only with carbon content established after each
period of decomposition (r = -0.57**). In spring rape stubble,
the correlation between these indicators was not established.
Correlation analysis indicated that in rape threshing remains the
decomposition intensity was influenced by lignin content. The
decomposition was more intensive when the remains contained
less lignin. In winter wheat stubble, the correlation between the
decomposition per month and C : N (r = 0.46*) was medium
strong. In red clover stubble, the correlation between decom-
position intensity per month and lignin content was strong
(r=-0.74**) and in the roots medium (r = —0.49*).

The decomposition in winter rape roots during the period
was more intensive when in the beginning of the period there
was less carbon in them (r = —0.74**). After intensive decompo-
sition, at the end of the period in roots of both winter and spring
rape the C : N ratio was lower (respectively r = -0.75** and
r = -0.46%), and lignin concentration was higher (r = 0.64* and
r = 0.52*). The decomposition of winter wheat per month was
more intensive when lignin concentration was relatively lower
(r=-0.56**) and carbon concentration higher (r = 0.45*).

The correlation between decomposition intensity of plant
terraneous parts and root residues and meteorological condi-
tions was positive. With an increase of one of agrometeorologi-
cal indicators (weather and soil temperature, the sum of these
temperatures and precipitation) the plant residues decomposed
more intensively. The coeflicient of correlation between plant
terraneous part residue decomposition intensity and meteoro-
logical conditions fluctuated from r = 0.45* to r = 0.98** and
that of roots r = from 0.60** to r = 0.94** (Tables 3,4).

The temperature and precipitation influenced plant residue
decomposition per period more than decomposition intensity
per month. These differences are more pronounced in the de-
composition of plant terraneous parts than in roots.

Decomposition of rape terraneous part residues per period
was more influenced by meteorological conditions than that of
wheat stubble. The dependence of rape terraneous part decom-
position on the average air and soil temperatures varied from
strong to very strong (r = 0.71** to 0.95**), and for wheat stubble
it was medium (respectively, r = 0.61** and r = 0.60**). Correla-
tion-regression analysis indicated that 83-96% of rape stubble
decomposition per period depended on the air and soil tempera-
ture sums (r = 0.91**-0.98**), this value for rape threshing be-
ing 23-30% (r = 0.48*-0.55*), but no direct influence of these
parameters on wheat stubble decomposition was established. The
decomposition of red clover stubble per period depended less on
temperature and precipitation (r = 0.45%-0.85**) than that of
rape stubble (r = 0.80**-0.98**). However, in clover stubble these
processes were influenced more strongly than in rape threshing
remains in which the correlation of decomposition intensity with
air and soil temperatures was r = 0.48*-0.78** and there was no
correlation with precipitation. In red clover stubble with tempera-
tures it was r = 0.65**-0.85** and with precipitation r = 0.45*.

A very strong positive correlation was established only
between winter rape stubble decomposition intensity (dry
matter (DM) % mth™) and average air and soil tempera-
tures (r = 0.92*% and r = 0.93**), also the sum of these tem-
peratures (=5 °C) during the period (both r = 0.94**).
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Table 3. Influence of meteorological conditions on decomposition intensity of crop terraneous residues in the soil
LUA Experimental station, 2003—2005

Crop residues

Index (x)

DM decomposition, % per period™ (y,)

DM decomposition, % per mth.™ (y,)

Regression equation

Coefficient of correlation (r)

Regression equation

Coefficient of correlation (r)

Average air t* y=2.85+246x 0.89** y=0.81+0.34x 0.92**
Winter rape Average soil t y=-291+2.63x 0.90** y=0.01+0.37x 0.93**
stubble Precipitation X y=-30.81+0.17x 0.97** y=-3.07+0.02x 0.88**
Airt(=5°C) 2 y=0.69+0.01x 0.98** y =0.68 +0.002x 0.94**
Soil t (=5°C) X y=1.15+0.01x 0.97** y =0.73 + 0.002x 0.94**
Average air t y=1434+3.23x 0.72** - -
Threshing Average soil t y=7.26 +3.38x 0.71%* - -
remains of Precipitation > - - - -
winter rape Airt(=5°C) 2 y=20.68+0.01x 0.48* - -
Soil t (=5°C) X y=20.35+0.01x 0.50* - -
Average air t y=7.70 + 2.50x 0.95%* y=2.22+0.36x 0.72**
Spring rape Average s?oil t y=1.95+2.65x 0.95** y=143+037x 0.72**
bble Precipitation X y=-15.16+0.14x 0.80** - -
st Airt(=5°C) 2 y=7.81+0.01x 0.91** y=2.88+0.001x 0.50*
Soilt(=5°C) X y=8.01+0.01x 0.92** y=2.84+0.001x 0.52*
Average air t y=17.43 +3.05x 0.78** - -
Threshing Average soil t y=10.74 + 3.20x 0.77*%* - -
remains of Precipitation X - _ _ ~
spring rape Airt(=5°C) 2 y=23.14+0.01x 0.53* - -
Soil t (=5°C) X y=22.82+0.01x 0.55*% - -
Average air t y=13.20 +2.28x 0.61** - -
Winter wheat Avera.ge s?oil t y=822+2.39% 0.60%* - -
Precipitation X - - - -
stubble -
Airt (25°C) X - - - -
Soil t (=5°C) X - - - -
Average air t y=12.98 + 4.00x 0.85** y=4.25+0.63x 0.48*
Red clover Average soil t y=4.15+4.20x 0.84** y=2.94+0.65x 0.46*
stubble Pre-.apltatlon > y=-0.44 +0.14x 0.45* - -
Airt(5°C) 2 y=18.20+0.02x 0.65** - -
Soil t (=5°C) X y =18.06 + 0.02x 0.67** - -
*Temperature.

Table 4. Influence of meteorological conditions on decomposition intensity of crop root residues in soil

LUA Experimental station, 2003—2005

DM decomposition, % per period™ (y,)

DM decomposition, % per mth.™ (y,)

Crop residues Index (x) - - - - - - - -
Regression equation |Coefficient of correlation (r)| Regression equation | Coefficient of correlation (r)
Average air t* y=6.32+ 1.44x 0.80%* y=1.48+0.18x 0.80**
Average soil t y=2.88+ 1.55x 0.81** y=1.05+0.19x 0.80**
Winter rape Precipitation ¥ y=-1579+0.11x 0.94** y=-0.80+0.01x 0.82%*
Airt(=5°C) X y=4.55+0.01x 0.92%* y=1.36+0.001x 0.85%*
Soil t (=5°C) ¥ y=4.87+0.01x 0.91** y=1.39+0.001x 0.85%*
Average air t y=4.314235x 0.64** y=114+40.33x 0.62**
Average soil t y=-0.82 + 2.46x 0.63** y =043+ 0.34x 0.61%
Spring rape Precipitation y=-28.989 +0.17x 0.71** y=-2.36+0.02x 0.57**
Airt (=5°C) X y=239+0.01x 0.70** y=1.12+0.002x 0.60**
Soil t (=5°C) y=2.89+0.01x 0.69** y=1.16 +0.001x 0.60**
Average air t y=12.07 +2.13x 0.85** y=3.22+4+0.27x 0.59**
Average soil t y=7.46+2.22x 0.84** y=2.69+0.28x 0.57**
Winter wheat Precipitation £ y=-9.62+0.12x 0.77%* - -
Airt(=5°Q) % y=11.88+0.01x 0.84** - -
Soil t(=5°C) X y=12.09+0.01x 0.84** - -
Average air t y=7.99 + 2.86x 0.92** y=2.28+0.40x 0.80**
Average soil t y=1.59+3.02x 0.91** y=141+042x 0.79**
Red clover Precipitation X y=-2213+0.17x 0.84** - -
Airt(=5°C) = y=7.50+0.02x 0.91** y=2.841+0.002x 0.60**
Soil t (=5°C) X y=7.84+0.01x 0.91** y=2.82+0.001x 0.62**

*Temperature.
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The correlation between winter rape stubble decomposition
intensity per month and precipitation was strong (r = 0.88**).
The intensity of spring rape stubble decomposition per month
strongly correlated with average air and soil temperatures (both
r=0.72**) and depended also on the sum of these temperatures
per period (r = 0.50* and 0.52*). No correlation was established
between rape threshing remain decomposition intensity (DM %
mth™') and agrometeorological indicators, and only a medium
strength relation was found between red clover stubble decom-
position and average air and soil temperatures (r = 0.48* and
r = 0.46*), as these residues especially intensively decomposed
during the first period (0-3 months) immediately after their in-
corporation into the soil.

The intensity of crop root decomposition correlated nearly
with all meteorological indicators. The correlation between win-
ter and spring rape root decomposition and average air and soil
temperatures, also precipitation, the sum of air and soil tem-
peratures (=5 °C above zero) per period was positive and varied
from medium to strong (r = 0.57**-0.94**). The decomposition
of winter and spring rape roots within a period was mostly in-
fluenced by precipitation (r = 0.94** and r = 0.71**) and that
of wheat and clover roots by air and soil temperatures (from
r=0.84"*to r=0.92*%).

The intensity of root decomposition per month was most
strongly influenced by meteorological conditions in winter rape
roots (r = 0.80**-0.85**). For the decomposition of other plant
roots this influence was weaker: for spring rape r = 0.57**-0.62**,
wheat r = 0.57%%-0.59**, clover r = 0.60**-0.80**.

CONCLUSIONS

1. During 26.5 months of investigation, spring rape stubble, win-
ter wheat and red clover, spring and winter rape threshing re-
mains and red clover roots most intensively (8.2-24.4% mth™)
were decomposed during the first three months. The stubble and
roots of winter rape were most intensively decomposing during
the warm season of the first and second years — stubble by 6.0
and 5.2% mth™" and roots 4.3 and 3.8% mth™". Spring rape roots
were most intensively decomposing during 7.5-14.5 months
(by 9.1% mth™), those of wheat during 0-3 months and
7.5-14.5 months, respectively 8.2 and 8.1% mth".

2. Winter rape stubble and roots were decomposing most
slowly. At the end of the investigation (after 26.5 months) these
residues were decomposed significantly less than the others (re-
spectively 68.3% and 58.9%). After 26.5 months, clover stubble
and rape threshing remains were decomposed (95.3% and 93.0%)
more significantly than other terraneous plant part residues.

3. The decomposition intensity of plant residues during
the warm periods was higher than during the cold periods.
During the warm season 7.6-73.1% and during the cold season
0.3-11.2% of terraneous residues were decomposed, and roots
6.4-63.8% and 1.4-20.6%, respectively. During the cold period,
roots were decomposed more intensively than the terraneous
parts of the plants.

4. In all crop residues, up to 14.5 months lignin concent-
ration was relatively increasing, after 19.5 months the tendency
of lignin concentration reduction was established, and after 26.5
months it significantly decreased.

5. During the decomposition of plant residues and reduction
of amount of dry matter, C: N in them decreased. In rape stubble
and in rape, wheat and clover roots, the correlation between dry
matter and C: N was statistically significant very strong positive
(r = 0.93*-0.97*%), and in other residues this correlation was
weaker (r=0.74*-0.84*).

6. Dry matter content and lignin concentration in all
decomposed crop residues showed a negative correla-
tion. In rape terraneous parts, this dependence was strong
(r="from -0.78** to —0.87**),and in wheat and clover stubble the
correlation between these indicators was medium (r = —0.52**
and r = -0.64**). In decomposed spring rape roots, dry matter
correlation with lignin was very strong negative (r = -0.93**),in
winter rape and wheat roots strong (respectively r = -0.86** and
-0.85**), and in clover roots no correlation between these para-
meters was established.

7.The air and soil temperatures and their sums (=5 °C) and
the precipitationinfluenced the crop residue decomposition with-
in the study periods more strongly than within a month. In rape
stubble, the correlation of these indicators with decomposition
intensity within a period (r = 0.89**-0.98**) and with decom-
position intensity within a month (r = 0.50*-0.94**) was posi-
tive and stronger than in threshing remains (r = 0.48*-0.78**)
and wheat and clover stubble (r = 0.45*-0.85**). The intensity of
winter rape root decomposition per month depended on mete-
orological conditions (r = 0.80**-0.85**) more than that of oth-
er plants. The decomposition of rape roots within the study pe-
riods mostly depended on precipitation (winter rape r = 0.94**,
spring rape r = 0.71**), and that of wheat and clover on air and
soil temperatures (r = 0.84**-0.92*%).
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AUGALU LIEKANU SKAIDYMOSI DIRVOZEMYJE
PRIKLAUSOMUMAS NUO JU CHEMINES SUDETIES BEI
APLINKOS SALYGU

Santrauka

Augaly liekany skaidymosi tyrimai atlikti 2003-2005 m. Lietuvos Ze-
més tkio universiteto Bandymy stotyje, modeliniame lauko bandyme
gléjiskajame rudzemyje (Epihypogleyic Cambisol). Nustatyti rapsy,
kvie¢iy ir dobily liekany skaidymosi intensyvumo priklausomumai
nuo jy cheminés sudéties bei meteorologiniy salygy.

Nustatyta, kad rapsy, kvieciy ir dobily liekanoms skaidantis dirvoze-
myje 26,5 mén. ir mazéjant sausyjy medziagy kiekiui, jose mazéjo organi-
nés anglies bei C ir N santykis, o lignino koncentracija salyginai didéjo iki
14,5 mén. Visose augaly liekanose po 19,5 mén. nustatyta lignino koncen-
tracijos mazéjimo tendencija, 0 po 26,5 mén. ji esmingai sumazéjo.

Rapsy kilenos (zieminiy - 24,4, vasariniy - 23,6% meén.™),
kvie¢iy (22,1% meén.™) ir dobily (23,4% mén.™) razienojai intensy-
viausiai skaidési per pirmuosius 3 ménesius po jy jterpimo j dirva.
Rapsy razienojai skaidési 1é¢iau - $iltyjy laikotarpiy metu: Zieminiy —
2,6-6,0% meén.”, vasariniy - 5,6-8,4% mén.™. Kvie¢iy ir dobily $aknys
intensyviausiai skaidési pirmojo (po 8,2% mén.™*) irantrojo (atitinkamai
6,7 ir 8,1% meén.™) §iltojo laikotarpio metu, rapsy véliau — antrojo (Zie-
miniy - 4,3, vasariniy 9,1% meén. ™) ir tre¢iojo (Zieminiy - 3,8% mén.™)
$iltojo laikotarpio metu. Po 26,5 mén. Zieminiy ir vasariniy rapsy razie-
nojai buvo suskaidyti (atitinkamai 68 ir 77%) maziau nei jy kalenos
(abiejy 93%), kvieciy (86%) ir dobily (95%) razienojai.

Rapsy razienojuose ir rapsy, kvie¢iy ir dobily $aknyse koreliacija
tarp sausyjy medziagy ir C : N buvo statistiskai patikima labai stipri

teigiama (r = 0,93**-0,97**), o kity daliy liekanose $i koreliacija silp-
nesneé (r = 0,74**-0,84**). Rapsy antZeminése liekanose sausyjy me-
dziagy kiekis neigiamai koreliavo su lignino kiekiu (r = nuo -0,78** iki
-0,87**), o kvietiy ir dobily razienojuose $iy rodikliy koreliacija buvo
viduting, atitinkamai r = -0,52** ir r = -0,64**. Skaidomose vasariniy
rapsy Saknyse sausyjy medziagy koreliacija su ligninu buvo neigiama
labai stipri (r = —0,93**), Zieminiy rapsy ir kvie¢iy $aknyse — stipri (ati-
tinkamai r = -0,86** ir -0,85**), o dobily $aknyse koreliacijos tarp $iy
rodikliy nenustatyta.

Oro ir dirvos temperatara bei jy suma (=5 °C) ir krituliy kiekis
per laikotarpj augaly liekany susiskaidyma per laikotarpj veiké labiau
nei jy skaidymo intensyvuma per ménesj. Rapsy razienojuose $iy agro-
meteorologiniy rodikliy koreliacija su skaidymo intensyvumu per lai-
kotarpj (r = 0,89**-0,98**) ir su skaidymo intensyvumu per meénesj
(r = 0,50%-0,94**) buvo stipresné nei kalénose (r = 0,48*-0,78**) ir
kvie¢iy bei dobily raZienojuose (r = 0,45*0,85**). Zieminiy rapsy $ak-
ny skaidymo intensyvumas per ménesj nuo meteorologiniy salygy pri-
klausé (r = 0,80**-0,85**) labiau nei kity augaly (r = 0,57%*-0,80**).
Rapsy Sakny susiskaidymas per laikotarpj labiausiai priklausé nuo
krituliy kiekio (Zieminiy r = 0,94**, vasariniy r = 0,71**), o kvie¢iy ir
dobily - nuo temperataros (r = 0,84**-0,92**).

RaktazodzZiai: Zieminiy ir vasariniy rapsy, Zieminiy kvieciy ir
raudonyjy dobily liekanos, C : N, ligninas, temperatara, krituliai, ko-
reliacija



