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Abstract: At the beginning of the 1970’s, two fertilization experimental areas were established in Godoll6. After
different long-term fertilization treatments, sessile oak (Quercus petraea) and black locust (Robinia pseudoacacia)
plantations were planted in the second half of the 1990°s. In the present research, the effects of former fertilization
were studied in these two different forests, with the help of soil Collembola communities as indicators. Soil cores
and litter samples were collected from the chosen 30 plots to determine the most important soil parameters and to
extract Collembola specimens. According to the results, soil organic carbon (SOC), AL-P,O, and AL-K,O contents
were significantly higher in the two highest-dose treatments of the sessile oak plantation compared to the control. In
the black locust plantation, only AL-P,O, content differed significantly in the second highest-dose treatment when
compared to the control. Among the two plantations significant differences can be observed in almost every parameter,
except for AL-K,O and nitrogen content. The effects of former fertilizer application are reflected in occasional
differences in total Collembola abundance, species richness and diversity, mostly related to the treatments with the
highest doses. Due to the relatively young age of the plantations, very few typical forest Collembola species were
observed, while species characteristic for open habitats are still predominant. The higher SOC content in the black
locust plots is well reflected in the higher Collembola abundance compared to the sessile oak plots. Nevertheless,

species richness, diversity and equitability were higher in the plantations of the native sessile oak.
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Introduction

Fertilizers entering ecosystems have considerable
impact on chemical and physical properties
of the soil and the nutrient flow of the soil-
plant system (e.g. Haynes and Naidu 1998;
Kadar et al. 2007; Kovacs and Fiileky 1991).
Therefore, reasonable use of soil nutrient stock
is indispensable, as well as the investigations
of nutrient flow and long-term effects of
fertilization (Németh and Varallyay 1998). For
this kind of researches, long-term fertilization
experiments are the most appropriate due to the
over-decade achievements providing important
information on soil-plant nutrient turnover.
With their help, long-term effects of treatments
can also be investigated (Berzsenyi 2009) and
useful information on changes in soil nutrient
stock can be derived (Korshens 2006). Present
researches often highlight also the environmental
protection aspect of these types of experiments
(e.g. Csatho et al. 2012; Kadar and Németh
2003; Szalokiné and Szaloki 2003; Szovati et al.
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2006; Tolner et al. 2010). These considerations
led to the reforestation of the area of former
fertilization experiments established in 1970
in G6dollé. These experimental areas have
been used as arable land for centuries, but the
natural vegetation corresponding to climatic
and edaphic conditions was the forest. Over
the course of the 48-year period experiment,
research topics shifted towards the environmental
effects of intensive fertilization (Kovacs and
Fiileky 1991). In a unique way, on the plots of
the former arable land, black locust (Robinia
pseudoacacia) and sessile oak (Quercus
petraea) plantations were established 20 years
ago. Extending the area of forests including
reforestation of low quality arable lands is an
important objective worldwide (UN 2014; UNEP
2014), as well as in the European Union (CEU
2014). Reforestation can mitigate the effects
of climate changing efficiently (Hooper et al.
2005), since forests can store a much larger
amount of carbon compared to other land use
types (Pan et al. 2011). Although plantations
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lack the structural complexity of a mature forest,
they mitigate the effects of radiation and wind
(Cunningham et al. 2015), decrease soil erosion,
increase biodiversity (Jackson et al. 2005), make
connection among populations and thereby
help gene flow (Gilbert-Norton et al. 2010)
and participate in the biogeochemical cycle
of carbon, oxygen and nutrients (Arneth et al.
2010). After forests were planted, only few
results have been published from the experiment
area of G6dollo (Ockert 2006; Szovati et al.
2006; Tolner et al. 2010; Harta et al. 2016).
Publications dealing with fertilization effects
on biomass, growth, structure and nutrient flow
of forests are scarce even worldwide (Burner
2005; Grunewald et al. 2007; Makipaa 1994;
Mirmanto et al. 1999; Plass 1972; Tanner
et Kapos 1992; Turkington et al 1998). The
presence of mesofauna is indispensable for the
nutrient flow in soil (Giller et al. 1997). One of
the most important groups is Collembola, which
plays an important role in the mineralization of
organic matter and also in the distribution of
mycorrhiza. Through the responses reflected
in their community characteristics, Collembola
are considered as excellent test organisms for
bioindication analyses. They can respond quickly
to any type of soil degradations as well as the
changes in land use (Paul et al. 2011; Sousa et
al. 2006). The correlations between fertilization
and soil biological characteristics are, however
not fully clarified (Giller et al. 1997).

The aim of the current research was to study
the effect of former fertilization on two types
of plantations, as well as to evaluate the effect
of forests recultivation with the help of selected
indicator organisms (Collembola) of mesofauna.

Materials and methods

Research area

The experimental area is situated in the
“Szaritopuszta” research field of Szent Istvan
University in G6dollo (Pest County, Hungary),
located in the G6doll6 hills at 247 m a.s.1., where
climatic condition is moderately dry continental
(D6vényi 2010). The soil type is rust-brown
forest soil (Luvic Calcic Phacozem) according to
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the Hungarian classification system (Stefanovits
1972), formed on bedrock typed sand mixed
loess. Soil thickness is 60-90 cm. The texture in
the 0-20 cm layer is loamy sand, where the total
porosity is 51.2 % and soil density is 1.58 gem?
on average (Ockert 2006). The ratio of the gravity
pores is large (20.7%), indicating appropriate
habitat for soil mesofauna. Nevertheless, the
water holding capacity is weak. The nutrient
management of this type of soil is basically low
(Kovécs and Fiileky 1991).

Two plantations with different tree species,
black locust (Robinia pseudoacacia) and sessile
oak (Quercus petraea), were studied. The total
area of the studied tree plantations is 11 900
m?, whereof the assigned treatment plots cover
4622 m”. In both plantations, 5 treatments were
selected where different long term fertilization
had been applied from the establishment of
research fields until the plantation of trees. The
extent of each treatment affected by a certain type
of fertilization was at least 420 m?>. Treatments
are indicated as SO1 (sessile oak — 1% treatment),
S0O2, SO3, SO4 and SOS5, respectively; as well
as BL1 (black locust — 1% treatment), BL2, BL3,
BL4 and BLS5, respectively. In both plantations,
the 1* treatment always means the control,
without any former fertilization.

The sessile oak plantation was established
in a former crop rotation research field. The
fertilizer doses changed depending on the
cultivated crop. Table I contains the fertilizer
doses applied during the 25—year period of
experiment before the sessile oak plantation
was established (Kovacs and Fiileky 1991). The
actual black locust plantation was a former maize
monoculture where definite fertilizer doses were

Table 1. Applied fertilizer doses in the plant rotation re-
search field during the 25-year period before the estab-
lishment of the sessile oak (SO) plantation

Treatment | N | PO, | K,0 | Sum
kg * ha'! * 25 y!

SO1 0 0 0 0

SO2 1660 1020 1288 3968

SO3 3270 1980 2418 7668

S04 5400 3245 3923 12568

SO5 7530 4510 5428 17468
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applied yearly in the assigned plots, depending on
treatment category. Table 2 contains the different
fertilizer doses applied in this experiment during
the 20-year period prior to the establishment of
the black locust plantation.

Table 2. Applied fertilizer doses in the maize monocul-

ture research field during the 20-year period, before the
establishment of the black locust (BL) plantation

Treatment | N | PO, | K,0 | Sum
kg * ha! * 20 y!

BLI 0 0 0 0

BL2 1800 1200 1000 4000

BL3 3600 2400 2000 8000

BL4 5400 3600 3000 | 12000

BL5 7200 4800 4000 | 16000

Soil sampling and laboratory methods

From each selected plots, 5 soil cores (ca. 50 g)
were collected randomly from the surface layer
(0-20 cm). Composite samples were thoroughly
mixed from every 5 soil samples collected from
the same plots, thus, 30 samples were obtained
in total. Soil samples were air-dried, crashed and
sieved with a 2.0 mm grid size. During laboratory
work, the following chemical parameters were
determined from every soil samples; pH,,, in
distilled water and pH,, in potassium-chloride
suspension (Buzas 1988), soil organic carbon
content (SOC) defined by wet oxidation with
K,Cr,0, and H,SO, according to the Tyurin
method (Buzéas 1988), accessible nitrogen
(NO, + NH,") by using potassium-chloride
(Bacso et al. 1972), ammonium-lactate soluble
phosphorus (AL- P,0,) and potassium content
(AL-K,O) (Egnér et al. 1960), calcium-carbonate
(CaCO,) content (Buzas 1988) and soil texture
type according to water binding capacity (K )
(Buzas 1993).

Sampling and extraction of Collembola

From each selected plots, 5 soil cores of 100 cm?
volume (3.6 cm in diameter and 10 cm in depth)
were sampled randomly. Collembola specimens
were extracted from the soil samples within 14
days using Berlese—Tullgren funnels. Specimens
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were identified to species level following main
taxonomical keys by Deharveng (1982), Fjellberg
(1980, 1998), Babenko et al. (1994), Zimdars
& Dunger (1994), Weiner (1996), Jordana et
al. (1997), Pomorski (1998), Bretfeld (1999),
Potapov (2001), Thibaud et al. (2004) and
Jordana (2012). Taxonomic classification is
primarily based on the checklist of the Hungarian
fauna (Danyi and Traser 2008).

Data analyses

To determine the differences among treatments,
one-way ANOVA was performed for all soil
parameters separately, while for the comparison
of the two types of tree plantation two-way
ANOVA was applied. Randomized experimental
design ensured the independence of cases. Prior
to ANOVA, the data were tested for normality
and homoscedasticity (Chi square test, Levene’s
test, respectively). LSD,, (Least Significant
Difference) was counted to determine significant
differences between the treatments, with a
maximum allowed error rate of 5%.

For the evaluation of Collembola communities,
three measures of species a diversity were
calculated: the actual species richness, the
Shannon—Weaver’s index (Shannon and Weaver
1949) and Pielou’s evenness index (Pielou 1966).
The Shannon indices were compared according
to the modified t-test proposed by Hutcheson
(1970). Collembola abundance was expressed
as the number of individuals per m?. Dominance
distribution was expressed by McNaughton’s
community dominance index (CDI) calculated
as the sum of percentage abundance of the first
and second most abundant species, respectively
(McNaughton 1967). To compare abundance and
species richness, Friedman’s two-way analysis of
variance (ANOVA) was used taking into account
tree species and fertilization level simultaneously.
Analyses were performed using the software
SPSS vs20 (IBM Corp. Released 2011) and
Past ver. 2.17b (Hammer et al. 2001).

Results
Soil parameters

Table 3 presents the defined soil parameters in
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Table 3. Results of the measured soil parameters in the sessile oak (SO) plantations in the formerly fertilized plots
(significant differences compared to the control are signed with bold numbers)

Treatment pH,, pH,,, SOC % AL-P,O; |AL-K,O |NO,+NH, K,
mg/kg
SO1 5.45 6.28 1.51 80.03 165.00 10.23 26.33
SO2 5.00 6.01 1.57 95.83 183.33 12.47 27.00
SO3 4.61 5.70 1.66 148.67 184.33 9.97 27.00
SO4 4.72 5.70 1.87 211.33 221.00 12.63 26.67
SO5 4.56 5.57 2.11 280.00 270.33 12.83 27.00
LSD,, 1.70 1.26 0.31 58.68 51.30 6.11 1.14

Table 4. Results of the measured soil parameters in the black locust (BL) plantations inthe formerly fertilized plots
(significant differences compared to the control are signed with bold numbers)

Treatment | pH, pH,,, socy [ALPOs [AL-KO [NO;+NH/ K,
mg/kg

BL1 6.35 7.00 2.21 10.57 217.00 15.13 29.00
BL2 6.37 6.98 2.30 24.74 209.67 8.97 28.67
BL3 6.30 6.95 2.19 27.17 212.67 15.60 29.67
BL4 5.96 6.68 2.11 63.47 191.00 9.37 29.00
BL5 6.26 6.85 2.22 45.60 188.33 9.00 28.33
LSDs% 0.68 0.46 0.62 40.11 70.28 14.63 2.62

Table 4. Results of the measured soil parameters in the sessile oak (SO) and black locust (BL) plantations in the

formerly fertilized plots (significant differences are signed with bold numbers)

pH, pH,, SOC % AL-P,O, |AL-KO |NO,+NH, K,

mg/kg
SO_mean 4.87 5.85 1.74 108.18 204.80 11.63 26.80
BL mean 6.25 6.98 2.21 34.31 203.73 11.61 28.93
LSD,,, 0.52 0.38 0.23 22.00 27.50 4.45 1.13

the sessile oak plantation, divided by the former
fertilizer types. According to the results, there is no
significant difference among the two types of pH,
however they show decreasing tendency towards
to the higher fertilization doses. On the contrary,
the amount of soil organic carbon (SOC) is higher
in the soil where more intensive fertilization
treatments occurred before the plantation; where
treatments SO4 and SOS are significantly different
from the control (SO1). Both AL-P,O,and AL-K,O
are increasing with the higher dose of fertilizers.
Treatments SO3 (in the case of AL-P,O only),
SO4 and SOS (for both AL-P,0O, and AL-K,0)
differed significantly from the control. Among the
nitrogen content and the KA values no significant
differences were observed.
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Table 4 contains the defined soil parameters
in the black locust plantation, divided by the
former fertilizer types. Significant difference
was found only in the AL-P,O, content, between
the treatment BL4 and the control (BL1).

The comparison results of the defined soil
parameters of the two plantations (black locust
and sessile oak) are presented in Table 5. Among
the two plantations, significant differences can
be observed in almost every parameter, except
for AL-K,O and nitrogen contents.

Both types of pH, the K, value and also the SOC
are higher in the black locust plantation, only
the phosphorus content shows higher values in
the soil of the sessile oak plantation.
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Table 6. Mean abundance (ind. m?) of Collembola species in the former fertilized plots of sessile oak and black

locust plantations.

sessile oak black locust
so1 | s02 | s03 | S04 | sO5 | BL1 | BL2 | BL3 | BL4 | BLS
Hypogastruridae
Ceratophysella luteospina (Stach, 1920) 0 0 0 13 20 0 0 0 0 0
Willemia virae Kaprus, 1997 300 | 127 | 160 | 220 | 280 | 313 | 420 | 213 187 193
Neanuridae
Neanura muscorum (Templeton, 1835) 0 13 0 7 27 0 0 0 0 0
Pseudachorutes parvulus Borner, 1901 27 0 27 47 33 27 0 0 0 7
Pseudachorutes pratensis Rusek, 1973 13 0 0 0 0 0 7 0 13 0
Odontellidae
Superodontella lamellifera (Axelson, 1903) 0 ol o] 7B o] o] o] o]o
Onychiuridae
Protaphorura armata (Tullberg, 1869) 433 | 287 | 407 | 500 | 747 | 527 | 440 | 453 440 | 347
Protaphorura campata (Gisin, 1952) 0 13 0 0 20 20 7 13 0 47
Tullbergidae
Mesaphorura critica Ellis, 1976 80 60 113 | 220 | 93 400 | 520 | 540 413 | 373
Mesaphorura italica (Rusek, 1971) 73 53 13 47 0 107 27 20 47 53
Mesaphorura krausbaueri Borner, 1901 360 | 100 | 387 | 133 | 100 | 347 | 513 | 467 487 | 453
Mesaphorura macrochaeta Rusek, 1976 33 33 13 40 27 320 | 173 | 267 253 180
Metaphorura denisi Simon, 1985 0 7 0 0 0 0 0 0 0 0
Entomobryidae
Entomobrya dorsalis Uzel, 1891 0 7 20 13 13 0 7 0 0 0
Entomobrya multifasciata (Tullberg, 1871) 320 | 260 | 240 | 567 | 220 | 513 | 473 | 487 460 | 433
Entomobrya muscorum (Nicolet, 1842) 0 13 0 0 0 0 0 0 0 0
Lepidocyrtus cyaneus Tullberg, 1871 13 0 0 0 0 0 27 0 13 0
Lepidocyrtus lanuginosus (Gmelin, 1788) 173 | 207 | 320 | 267 | 427 | 147 | 180 | 133 140 133
Pseudosinella alba (Packard, 1873) 173 113 | 167 | 180 | 133 60 87 47 60 67
Pseudosinella petterseni Borner, 1901 0 13 20 20 33 0 20 33 13 20
Heteromurus major (Moniez, 1889) 13 0 0 0 0 0 0 0 0 0
Heteromurus nitidus (Templeton, 1835) 0 13 0 33 0 0 0 7 0 0
Orchesella cincta (Linnaeus, 1758) 187 | 193 | 160 | 200 | 147 | 167 | 233 | 227 120 153
Orchesella flavescens (Bourlet, 1839) 0 0 0 0 7 0 0 0 0 0
Orchesella multifasciata (Stscherbakow, 1898) | 307 | 300 | 433 | 507 | 447 | 240 | 267 | 287 120 267
Isotomidae
Cryptopygus bipunctatus (Axelson, 1903) 0 0 20 27 13 0 0 13 0 0
Folsomia manolachei Baggnall, 1939 613 | 700 | 573 | 533 | 567 | 1180 | 720 | 1267 | 1047 | 833
Folsomia quadriocuculata (Tullberg, 1871) 360 | 427 | 413 | 420 | 373 | 920 | 1093 | 787 | 1027 | 973
Isotomiella minor (Schiffer, 1896) 327 | 340 | 387 | 440 | 347 | 120 | 120 | 160 | 200 133
Parisotoma notabilis (Schiffer, 1896) 633 | 700 | 600 | 507 | 627 | 1133 | 1707 | 1433 | 953 | 1727
Proisotoma minuta (Tullberg, 1871) 7 0 0 0 20 0 0 0 0 0
Neelidae
Megalothorax minimus Willem, 1900 13 20 [ 13]213]167] 7 [27] o | o [ 20
Katiannidae
Sminthurinus elegans (Fitch, 1863) 40 | 13 [ 80 | 7 |53 ] 20 |47 ] 27 ] 33 [ 7
Sminthurididae
Sphaeridia pumilis (Krausbauer, 1898) 20 167 73 107 | 93 73 100 60 40 20
z 4520 | 4180 | 4640 | 5273 | 5047 | 6640 | 7213 | 6940 | 6067 | 6440

Collembola species richness, diversity and

abundance

A total of 8,545 Collembola individuals,
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representing 10 families, 21 genera and 34
species were extracted from the collected
soil samples. Mean abundance of the species
occurred are presented in 7able 6, whereas
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Table 7 shows the most important structural
characteristics of Collembola communities
found in the different plots of the studied sessile
oak and black locust plantations.

Mean Collembola abundance was significantly
higher (p<0.05) in the black locust plantation,
while according to the former treatments,
abundance is significantly higher (p<0.05)
in the SO4 and SOS treatments of the sessile
oak plantation compared to the control (SO1).

of the black locust plantation, only the BL2
treatment was significantly higher (p<0.05)
compared to the control (BL1).

There were marked differences (Hutcheson t test,
p<0.05) in community diversity between the two
plantation types (sessile oak and black locust),
while only occasional differences have been
observed between the different former treatments
within the same plantation type (7able 8).

Table 7. Structural indices of Collembola communities in the sampled plots

SO1 | SO2 | SO3 | SO4 | SO5 | BL1 | BL2 | BL3 | BL4 | BLS
.l 23 25 22 26 27 20 23 21 20 21
» 17 18 18 19 20 17 19 17 17 18
H' | 2.644 | 2.604 | 2.653 | 2.767 | 2.712 | 2.488 | 2.476 | 2.436 | 2.445 | 2.372
J | 0843 | 0.809 | 0.858 | 0.849 | 0.823 | 0.830 | 0.790 | 0.800 | 0.816 | 0.779
CDI | 27.58 | 33.49 | 2529 | 20.86 | 27.21 | 34.84 | 38.82 | 38.90 | 34.17 | 41.93

S — number of species; H — Shannon—Weaver’s diversity index; J — Pielou’s evenness index; CDI —

community dominance index (%)

With regard to the black locust plantation, no
significant differences were revealed between
the different former treatments.

Between the mean species richness there is no
significant difference (p<0.05) according to
the type of plantation, while the total number
of species identified was higher in the sessile
oak plantation (34 species) compared to the
black locust plantation (26 species). According
to the former treatments, species richness was
significantly higher (p<0.05) in the SO4 and
SOS5 treatments of the sessile oak plantation
compared to the control (SO1), while in case

Discussion
Soil properties

In most cases, canopy closure and thus the
emergence of the forest structure mostly occurs
in the first 20 years after reforestation (Oliver
and Larson 1996). Suitable plant litter layer
also develop within 20 years after planting
(Cunningham et al. 2012), which corroborates the
time-appropriateness of this research. According
to the results obtained, some determined soil
parameters in the sessile oak forest do not
differ significantly among treatments, with
the exception of SOC (%), AL-P,0O, (mg/kg)

Table 8. Results of Shannon diversity comparison (Hutcheson ¢ test) in the sessile oak (SO) and black locust (BL)
plantations. Significant differences are marked with* (P<0.05) and ** (P<0.01)

SO1 SO2 SO3 SO4 SO5 BL1 BL2 BL3 | BL4
SO2 0.956
SO3 | -0.247 -1.197
S04 | -3.182** | -3.801** | -3.022%**
SO5 | -1.583 -2.349* -1.389 1.376
BL1 | 3.907** 2.478*% | 4.286%* | 7.422%% | 5355%%*
BL2 | 4.105%*% | 2.700%* | 4.473*%*% | 7.505%* | 5506%* 0.329
BL3 | 5.164** | 3.619** | 5.572** | 8.677** | 6.535%* 1.372 1.004
BL4 | 4.831%*% | 3.348%* | 5220%* | 8267** | 6.201** 1.084 0.731 -0.262
BL5 | 6.339** | 4.803** | 6.737** | 9.613** | 7.587** | 2.865** 2.485* 1.575 | 1.796
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and AL-K,O (mg/kg) in the former larger doses
of fertilizers (treatment 4™ and 5™), which
can be interpreted as a non-efficient nutrient
utilization of the sessile oak trees. Most often,
nutrient uptake is very efficient in forests due
to mikorrhiza, but fertilization has negative
impacts on this symbiotic relation and thus the
nutrient supply of trees (Berki 1999). Moreover,
according to a research in boreal forests,
N-fertilization led to 54% decline of fungi and
bacteria biomass in the soil (Wallenstein et al.
2006). Another study carried out in a boreal
forest showed that N-fertilization raised soil
organic matter content (Mékipdd 1994).

With respect to the soil parameters in the black
locust plantation, no significant differences were
found among former treatments, with the only
exception of the AL-P O, (mg/kg) content in
the 4™ treatment (BL4) when compared to the
control. Phosphorus can bound much longer
in the soil than other macronutrients (Kovacs
and Fiileky 1991), which is undoubtedly the
consequence of the higher fertilization dose
applied to the treatment in question before the
tree plantation.

When comparing the two different tree
plantations, significant differences were detected
in almost all soil parameters except for AL-
K,O (mg/kg) and NO, + NH," (mg/kg). The
organic carbon content of the soil is higher in
the black locust plantation, while the phosphorus
content is markedly higher in the soil of the
sessile oak forest. The mineralization of the
black locust leafs is much faster due to their
more optimal C/N ratio (Tanteno et al. 2007),
which generally result in higher SOC content.
As a fast-growing species, the black locust can
sequester atmospheric carbon more efficiently
than the native sessile oak (Lindenmayer et al.
2003). Moreover, the closure of canopy and
the development of structure are faster in the
black locust stands (Haggar et al. 1997). The
remarkably lower phosphorus content of the
black locust plantation can be explained by the
much higher phosphorus demand of black locust
as a legume (Kanzler et al. 2015; Loch 1999;
Plass 1972). Rhizobium bacteria help N-fixation
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for legumes (Mantovani et al. 2015) and their
growth increases when K-fertilization occurs
(Berki 1999). The loss of phosphorus is also
confirmed as an accelerated growing of black
locust in case of P-fertilization (Burner 2005;
Grunewald et al. 2007). When NPK-fertilization
applied, the amount of biomass and leaf litter
can increase significantly (Tanner and Kapos
1992; Turkington et al. 1998).

Collembola species richness, diversity and
abundance

The application of fertilizers into the soil may
affect the abundance of Collembola, the species
richness, diversity and the dominance structure
(Hopkin 1997). In a forest soil fertilization
experiment, Geissen et al. (1997) found no
relation between the treatment and collembolan
abundance, while dominance of certain species
varied between the P/K-fertilized and unfertilized
control plots. As a consequence of a forest soil-
liming and fertilization experiment, Geissen and
Kampichler (2004) found no change in springtail
community composition and no relationship
between total and single species abundances and
soil chemical parameters. In a pine plantation,
effect of N fertilizer application was found
to be weak on Collembola population, while
in the same experiment Vilkamaa and Huhta
(1986) emphasized the role of soil pH in relation
of collembolan community composition and
dominance structure. In our study, the effects
of former fertilizer application are reflected
in occasional differences in total Collembola
abundance, species richness and diversity, mostly
related to the treatments with the highest doses.

As a consequence of the geographical
nature and climate of the area we recorded a
number of typical xerothermophilic species
(e.g. Mesaphorura critica, Metaphorura
denisi, Entomobrya multifasciata, Orchesella
cincta). Due to the relatively young age of the
plantations, very few typical forest species
were observed (Ceratophysella luteospina,
Neanura muscorum, Entomobrya muscorum)
while species characteristic for open habitats
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(e.g. Pseudachorutes pratensis, Lepidocyrtus
cyaneus) are still predominant. This kind of
species composition can be explained by the
absence of surrounding forest habitats and, at the
same time, the slow dispersal ability and thus the
lack of colonization of certain euedaphic species
(Salmon and Ponge 1998, Huhta and Ojala 2006).

Paradoxically, both deforestation and
afforestation can have strong negative impact
on soil collembolan communities (Jordana et
al. 1987; Deharveng 1996; Ponge et al. 2006).
It is particularly true for our study area, where
there was a shift from a long-term fertilized
agricultural land to woodland habitat through
reforestation. We have no former data on soil
mesofauna, but literature usually report low
diversity from arable fields (e.g. Kovac et al.
2001; Winkler and Traser 2017). Although the
collembolan abundance detected in the sessile
oak and black locust plantations is relatively
low, diversity values (2.4—-2.7) shows the signs
of revitalization and diversification mostly
owing to the vegetation cover and leaf-litter
accumulation.

Choice of tree species for reforestation is crucial
and can have major impact on soil and soil biota
in the long term. Among the invasive tree species,
black locust has high importance, since almost
25% of the Hungarian forest stands are covered
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