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Abstract: Oribatid mites have a favourable influence on soil fertility. The effect of cattle liquid manure
fertilization (40 and 80 m? ha™') and disinfectant at 3 concentrations: 0.50% (fungicidal), 0.75% (bacteri-
cidal), and 3.00% (viricidal) on seasonal dynamics of Oribatida was investigated in a permanent lowland
meadow in Poland. Cattle liquid manure without disinfectants reduced the density of oribatid mites,
especially in the spring, except for a higher dose of fertilizer in the summer, which increased their density
compared to the control plot. This fertilizer treated with the disinfectants differentiated the density of ori-
batid mites, i.e. reduced or increased it, compared to the control plots. However an increased density was
observed only in summer, after application of the higher dose of fertilizer with fungicide or viricide. In
the control plot, some species (Achipteria coleoptrata and Parachipteria bella) were rather abundant in
the spring and autumn, and some other species (Liebstadia humerata and Scheloribates laevigatus) only
in the spring. Cattle liquid manure and disinfectants changed the dynamics of density of these species. In
the control plot the adults were slightly more abundant than the juveniles in the spring, but the juveniles
dominated in the summer, and the adults dominated again in the autumn. Cattle liquid manure and dis-
infectants changed the age structure of oribatid mites. None of the experimental variants was favourable
for Oribatida in all seasons.
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INTRODUCTION

Cattle liquid manure is often used as a fertilizer in lowland meadows. It is a
natural fertilizer, which contains all nutrients for plant growth. If it is used in proper
doses, it increases the productivity of green forage and the content of nutrients and
moisture in the soil. A low dose of this fertilizer usually increases the density of
oribatid mites, but medium and high doses decrease it, compared to the control plot
(Graczyk et al. 2008). The most abundant oribatid species, like Achipteria coleop-
trata (Linnaeus, 1758) and Parachipteria bella (Sellnick, 1928), are sensitive to
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cattle liquid manure. This is important because oribatid mites have a positive effect
on grass growth (NiEDBALA 1980; Boczek & Braszak 2005).

The aim of this study was to assess the effect of low and high doses of cattle
liquid manure fertilization, with and without fungicide, bactericide and viricide, on
seasonal dynamics of Oribatida and the most abundant species.

MATERIAL AND METHODS

This investigation was performed in March, June, and September 2006, in a
permanent lowland meadow situated in the Valley of the Bydgoszcz Canal, between
Bydgoszcz and Nakto (northern Poland). The meadow belongs to the Agricultural
Experimental Station in Minikowo (University of Technology and Life Sciences in
Bydgoszcz). In this meadow, 9 plots (0-8) were chosen, 20 m? each, isolated by
buffer zones of 5.5 m x 5.5 m. Plot 0 was a control. In March and June, plots 1, 3,
5, 7 were fertilized with cattle liquid manure with a dose of 40 m3-ha’!, and plots 2,
4, 6, 8 with a dose of 80 m3-ha’!. Plots 3 and 4 were additionally treated with 0.5%
fungicide, plots 5 and 6 with 0.75% bactericide, and plots 7 and 8 with 3% viricide.
The disinfectant was produced by Laboratoires Ceetal, France and is composed of
aqueous solutions of dimethyl ammonium chloride (100 g I-1), dioxy-12-ethane (32
g I-1), glutardialdehyde (40 g I-1), and formaldehyde (31.5 g I-1).

Soil samples, of 17 cm? in area and 9 cm thick (including 3 cm of lower parts of
plants and 6 cm of topsoil), were taken in the spring, summer, and autumn of 2006,
from each plot in 10 replicates. Oribatid mites were extracted in high-gradient Tull-
gren funnels, and next conserved and determined to species, including the juvenile
stages. In total, 10 787 of oribatid mites were investigated, using the abundance (4),
dominance (D), and Shannon (H) indices (Opum 1982). In statistical calculations,
we used the HSD Tukey test (one-way ANOVA program of Statistica 6). Names of
oribatid species follow WEIGMANN (2006).

RESULTS AND DISCUSSION

Seasonal dynamics of oribatid mites depends on species biology, climatic con-
ditions, and fertilization (SENiczak et al. 2006). In the control plot, these mites were
the most abundant in the spring (Table 1). This is favourable for grasses, which need
a lot of mineral components then. The mites were less abundant in the autumn, and
the least abundant in the summer, which was statistically confirmed. These results
are consistent with ScHUSTER’s (1988) findings, but LEBRUN (1984) noted the highest
density of mites usually in the autumn and winter, and HAMMER (1972) in the winter.

Cattle liquid manure without disinfectants reduced the density of Oribatida, es-
pecially in the spring, except for the higher dose of fertilizer in the summer, which
increased the density, compared to the control plot. The fertilizer treated with disin-
fectants differentiated the density, compared to the fertilizer alone, so in some plots
the density of mites was lower, and in the other plots it was higher (summer — plots
2,4, 8; autumn — plots 1, 3) than in the control plot. WasiNskaA—GRraczyk et al. (2009)
also observed an increase in density of Oribatida under a high dose of pig liquid ma-
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Table 1. Abundance (4, in 10° individuals per m?) and dominance (D, in % of total catch) indices of
Oribatida in investigated plots. Spr = spring; Sum = summer; Aut = autumn. Significant differences
at P <0.05: (a) between summer and spring, (b) between autumn and spring, (c) between autumn
and summer. Disinfectant: F = fungicide; B = bactericide; V = viricide

Plot 0 1 2 3 4 5 6 7 8
Disinfectant no no no F F B B \Y A\
Fertilizer (m*ha) 0 40 80 40 80 40 80 40 80
Oribatida Spr 65.0 324 134 367 258 160 149 218 474
Sum 134° 152 199 98 325 60 125  6.1° 411
Aut 339 394 116 63.6 128 299° 88 121 73
Achipteria Spr 93 29 13 31 17 07 10 12 21
coleoptrata 143 89 99 90 71 50 62 52 44
Sum 260 23 14 17 29 02 05 07 13
193 150 73 173 82 30 50 118 32
Aut 1026 97 30 137% 14 44% 13 21 10

29.8 246 260 21.0 13.1 14.2 14.3 18.6 132
9.4 8.7 2.8 6.1 3.8 1.7 3.6 2.1 9.2

Parachipteria  Spr

bella 144 269 212 176 158 120 219 92 194
Sum 06° 40 31 04 75 04 25 07 96

45 261 154 43 208 70 226 118 235

Aut 101 148 22 223 0.8% 103% 2.0 L0 2.0

298 374 193 341 74 328 231 93 273

Liebstadia Spr 1.6 48 20 105 78 44 22 79 66
humerata 178 147 149 300 318 307 135 344 138
Sum 32 23 23 26 61 20 3.8 160 83

238 154 115 265 168 340 348 255 202

Aut 260 26 07 99 34 38 1.1 25 09

7.8 6.6 6.2 152 318 12.3 12.9 23.0 12.4
9.1 4.9 34 5.2 4.1 4.0 3.5 5.7 7.3

Scheloribates Spr

laevigatus 141 152 252 148 170 278 215 249 155
Sum 39 23 19 17 60 14 1.9 LI* 63

291 154 97 179 165 240 177 186 154

Aut 35 35 23 45 19 55 22 26 13

O x U A U A0 AR D AR D AR|IDAE T AT RDRDTD R DT &N & X

10.3 9.0 203 6.8 182 17.7 24.5 23.5 18.2

nure and viricide. Interestingly, in the plots treated with a lower dose of fertilizer with
or without disinfectants (plots 1, 3, 5, 7) the density was the lowest in the summer,
while in the plots treated with the higher dose of fertilizer with or without disinfect-
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Table 2. Age structure of Oribatida (in 10° individuals per m?) in investigated plots. Spr = spring;
Sum = summer; Aut = autumn; ad = adults; tot = total. Disinfectant: F = fungicide; B = bactericide;

V = viricide

Plot 0 1 2 5 6 7 8
Disinfectant no no no F F B B \% A%
Fertilizer (m*ha™) 0 40 80 40 80 40 80 40 80
Oribatida Sprad 357 244 205 87 136 89 169 103 224
tot 650 324 367 160 21.8 134 258 149 474

Sum ad 96 93 72 38 43 88 179 57 204

tot 134 152 98 60 61 199 325 125 4Ll

Aut  ad 256 209 349 160 99 78 90 71 69

tot 339 394 636 299 121 116 128 88 73

Achipteria Sor ad 53 28 19 03 08 07 14 07 03
coleoptrata ot 93 29 31 07 12 13 17 10 2.1
Sum ad 20 14 17 02 07 07 10 03 07

tot 26 23 17 02 07 14 29 05 13

Aut ad 75 43 49 19 19 16 11 11 10

tot 102 97 137 44 21 30 14 13 1.0

Parachipteria Spr ad 5.5 7.4 3.8 1.4 1.4 2.3 2.3 2.7 43
bella tot 94 87 61 17 21 28 38 36 92
Sum ad 06 23 04 04 07 17 38 17 67

tot 06 40 04 04 07 31 75 25 96

Aut  ad 72 64 92 36 10 15 08 15 20

tot 101 148 223 103 1.0 22 08 20 20

Scheloribates Spr ad 53 29 2.5 1.7 2.3 1.9 2.6 2.4 2.8
laevigatus tot 91 49 52 40 57 34 41 35 73
Sum ad 23 14 10 06 05 10 19 10 17

tot 39 23 17 14 11 19 60 19 63

Aut  ad 28 22 34 22 22 16 14 15 11

tot 35 35 45 55 26 23 19 22 13

Liebstadia Spor ad 65 31 64 29 57 13 57 15 44
humerata tot 11.6 48 105 44 79 20 78 22 66
Sum ad 23 11 20 13 10 10 34 20 38

tot 32 23 26 20 16 23 61 38 83

Aut  ad 26 23 92 31 23 06 31 10 08

tot 26 26 99 38 25 07 34 11 09
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ants (plots 2, 4, 6, 8) the density was the lowest in the autumn. According to REEVES
(1967) a low summer density of Oribatida is mainly caused by a low soil moisture,
which was also observed in the agroecosystems in Poland (Dziua 1963) and the
USA (PErDUE & CRroSSLEY 1989). In contrast, TRosaNowskI & Baruk (1992) observed
no distinct effects on seasonal dynamics of mites after a high dose of nitrogen ferti-
lization. Generally, cattle liquid manure and disinfectant reduced the differences in
density between seasons, compared to the control plot.

In the control plot, some species of oribatid mites (4Achipteria coleoptrata and
Parachipteria bella) were rather abundant in the spring and autumn, with a lower
density in the summer, while some other species, like Liebstadia humerata (Sellnick,
1928) and Scheloribates laevigatus (C. L. Koch, 1835), were rather abundant only in
the spring. Cattle liquid manure without disinfectant reduced greatly the density of all
species in the spring, but more in 4. coleoptrata than in the other species. The higher
dose of fertilizer reduced the density of mites in this season more than the lower
dose. This fertilizer treated with disinfectants differentiated the density of species,
and in some plots their density was higher than in the control plot. For example, the
lower dose of fertilizer and fungicide greatly increased the density of A. coleoptrata,
L. humerata, P. bella and S. laevigatus in the autumn, but this dose of fertilizer with
bactericide also increased the density of S. laevigatus in that season. A higher dose of
the fertilizer with viricide increased the density of L. humerata, P. bella and S. lae-
vigatus in the summer, compared to the control plot. SENiczAK et al. (2006) observed
an increasing density of Liebstadia similis (Michael, 1888) and S. laevigatus in the
summer, after using a high dose of ammonia water, whereas WasiNskA-GRACZYK et
al. (2009) noted the increased density of oribatid mites under a high dose of pig liquid
manure and viricide.

In the control plot, participation of juveniles varies between the investigated
seasons, which illustrates well the development of species. In the spring the adults
usually start to reproduce and slightly outnumber the juveniles, but in the summer
the juveniles dominate, whereas in the autumn the adults are more abundant again,
because some tritonymphs transform into adults then. Cattle liquid manure without
or with disinfectants reduced or increased the density of oribatid mites, affecting also
their age structure. Consequently, in some plots the adults dominated, while in the
other plots the juveniles were more abundant (spring — plots 2, 8; summer — plots
5, 7, 8). Juveniles also dominated in some species, like 4. coleoptrata and P. bella
(autumn — plots 1, 2, 3), or L. humerata and S. laevigatus (summer — plot 8). This
suggests that the populations of oribatid mites coped well with the stress factors after
fertilization and were able to increase their density in better living conditions. SENI-
czak et al. (2006) also observed a high increase in participation of juveniles in the
summer populations of L. similis after a high dose of ammonia water.

CONCLUSIONS

1. Cattle liquid manure reduced the density of oribatid mites, especially in the spring,
except for the higher dose of fertilizer in the summer, which increased their den-
sity compared to the control plot.
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2. Cattle liquid manure treated with disinfectants differentiated the density of oribatid
mites by reducing or increasing it, compared to the control plots. However, an
increased density was observed only in summer, after application of the higher
dose of fertilizer with fungicide or viricide.

3. In the control plot, some species of oribatid mites (4. coleoptrata and P. bella)
were rather abundant in the spring and autumn, and some others (L. ~iumerata and
S. laevigatus) only in the spring. Cattle liquid manure and disinfectants changed
the dynamics of density of these species.

4. In the control plot the adults were slightly more abundant than the juveniles in the
spring, but the juveniles dominated in the summer, and the adults dominated again
in the autumn. However, cattle liquid manure and disinfectants changed the age
structure of oribatid mites.

5. None of the experimental variants was favourable for Orbatida in all seasons.
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