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Abstract. This study was carried out in the context of some complex researches con-
cerning the effects of long standing use of the pesticides in the control of the defoli-
ating insects, in forest ecosystems. These investigations showed that the structural
parameters of the oribatid mites' communities are obviously influenced by the stands
biotic and abiotic factors, alongside some varied anthropogenic factors, such as:
treatments, industrial pollution, some management measures etc. This paper includes
a comparative analysis of the research results obtained in two forest stands placed in
the Moldavian Plateau (Ciurea Forest District, lasi county): Tomesti-Poieni (integra-
ted control of the defoliating insects) and Santa (chemical control). The analysis of
the faunistic material collected in these two forests has shown that, in the first stand
(the control perimeter), the density, the number of species, and also the specific diver-
sity have higher values compared to the second station. In unfavourable climatic con-
ditions (e. g. during the winter season) it was observed a more increased decline of
these parameters in the Santa forest, related to the control station. In such conditions
(low temperatures, deficit of humidity etc.) the change of the vertical distribution of
the effectives was observed in both stands, and a massive migration of the oribatid
mites in the deeper, humiferous layer of the soil. The results gathered during the pro-
ject emphasize that the chemical treatments used against the defoliating insects
enhance the negative effects of some natural factors, representing an additional
stressing factor on the edaphic microarthropods' communities.
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poser subsystem; due to the large number of
species and individuals, their role is deter-

The oribatids are edaphic mites with a detrito- minant, Abeside couembolans, in the (_)rgan.ic
microphytophagous trophic regime, which matter bio-degradation processes, espemally‘m
hold a special importance within the decom- the forest ecosystems. A series of studies
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proved the special selectivity of these soil
mites in relation with their life conditions;
therefore, the oribatids are useful as bio-indi-
cators in the monitoring of the soil quality and
of the changes occurred after some human
practices or interventions (Wallwork 1970,
1976, Weigmann 1991).

Regarding the effects of the pesticides on the
soil fauna, including the edaphic microarthro-
pods, a number of researches were carried out
in different agro-ecosystems (Bund 1965,
Calugar et al. 1989, Wallwork 1970; 1976); in
the forest ecosystems there are no similar stu-
dies. In this respect, the present study consti-
tutes a new approach.

Materials and methods

The field research has been conducted in two
forest stands (Ciurea Forest District, lasi coun-
ty), where different methods were used to con-
trol the defoliating insects' populations:
Tomesti-Poieni - Quercus robur and Quercus
petraea forest (integrated control) and Santa -
Quercus robur forest (chemical control).

Four series of samples from the organic layer
of the soil, of 100 cm? each, have been taken
over in each stand, at two different levels: a
superficial, litter and fermentation layer (olf),
and a deep, humiferous layer (ak). The extrac-
tion of fauna from the soil samples was made
by the selective Tullgren-Berlese method.

Analysis of the oribatid communities struc-
ture was based on the analytical ecological
indices (average abundance of each species - @,
frequency - C, relative density - D.r) and syn-
thetic indices (the index of ecological signifi-
cance - W (Dziuba), specific diversity (Shan-
non-Wiener) - H),q» Hy), H.,.). For a global
characterization of the oribatid communities
were used, also, the following parameters:

- the global average abundance (4), and also @,
has been expressed as individuals/100 cm’;

- the number of species (S), expressing the
richness in species;

- the percent of individuals identified - out of
their whole number - in the litter and fermen-
tation sub-horizon (olf), which reflects the ver-
tical distribution of the effectives;

- the adults/preadults ratio (expressed as an
absolute value) providing information on the
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demographic structure of the communities
under study;

- the representation (R%) (Miiller et al. 1978) -
the percent of individuals belonging to a cer-
tain species, recorded in each stand, related to
the total individuals' number identified in a
series of ecosystems.

Results

The analysis of the structural global parame-
ters of the oribatid communities shown, as a
rule, higher values of the densities, number of
species, and specific diversity in Poieni forest,
comparatively with Santa forest (Table 1). In
both stations, similar dynamics can be
observed, with decrease of the abundance, and
the number of species also in the less
favourable periods (e. g. during the winter sea-
son). A massive migration of the mites to the
deeper, humiferous layer of the soil was to be
found; therefore the percent of individuals
identified in olf sub-horizon was extremely
low (Lions 1978, Ivan 2004). In the Santa fo-
rest, the decline of these parameters was more
marked, comparatively with the control stand
Poieni, indicating a reduced self-regulation
capacity of this oribatid community.

In the spring 2007, a significant increase
(over 10 times) of the oribatids' abundance was
to be found in the Santa forest, subsequently to
the extremely low values occurred in the win-
ter season. The density was 3.7 times higher
than in Poieni stand, but the number of species,
and mostly the specific diversity, is lower. The
analysis of the mites' distribution on species
indicate that this peak of the global abundance
is due, especially, to one species -
Hypochthoniella minutissima - which holds
almost 32% of the total adults number. This
microphytophagous species was, probably,
favoured by a certain soil microflora prolifera-
tion, which provided overabundant trophic
resources (Lebrun 1971). The uneven distribu-
tion of the mites on species leads to low values
of the real and relative specific diversity,
which indicate a state of instability, tending to
the structural entropy. Oppositely, in Poieni
forest, the slight variations of the quantitative
and, mostly, qualitative parameters that can be
observed; point out the remarkable stability of
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Table 1 Dynamics of the structural global parameters of the oribatid mite communities in the investi-
gated forests (Ciurea Forest District, lasi county)

Station/

%

date/ A fd:‘l“i S individuals Specific diversity
sub-horizon global  adults preadults in olf H(s)max H(s) H.r.
olf 70.6 18.8 0.36
02.2006 ah 68 35 1.06
global 138.6 53.8 0.63 42 50.9 5.3923 44912 83.29
Tomesti- Poieni olf 59.2 42 2.44
(control 05.2006 ah 59.6 51.8 6.64
perimeter, global 118.8 93.9 3.75 45 49.83 5.4918 4.3055 78.36
integrate(i olf 13.8 10 2.63
treatments) 01.2007 ah 82.2 54 191
global 96 64 2 41 14.4 5.3575 4.3607 81.39
olf 21.6 12 1.25
04.2007 ah 105 71.6 2.14
global  126.6 83.6 1.94 48 17.06 5.5849 4.6639 83.51
olf 46.4 36.6 3.73 32
03.2006 ah 49.4 36.2 2.74 28
global  95.8 72.8 3.16 41 48.4 5.3575 4.1305 77.09
olf 74.2 64.6 6.73
Santa 05.2006 ah 22 19 6.33
. global 96.2 83.6 6.63 41 77.13 5.3575 4.2853 79.98
(chemical
treatments) olf 82 4.8 1.41
01.2007 ah 33 28.6 6.5
global  41.2 334 4.28 27 19.9 4.7549 3.7624 79.13
olf 94.2 52.4 1.25
04.2007 ah 375.6  278.2 2.85
global _469.8 330.6 237 46 20.05 5.5235 35797 64.81

Legend: 4 - global average abundance, individuals/100 cm? S - number of species; H(s)max-
maximal specific diversity; H(s) - real diversity; H. r. - relative diversity (%); olf- litter and
fermentation sub-horizon; a4- humiferous layer.

the oribatid coenosis (Table 1, 2).

The coenological analysis, carried out in
each time sequence, showed that there are no
considerable differences between the two fo-
rest stands, regarding the specific composition
of the oribatid communities. The edifying and
influential species cumulate 65-86% of the
total number of individuals, at Poieni and 77-
84% in Santa forest (Table 2). From a season to
another one, some changes in the structure of
the edifying species groups, in both Poieni and
Santa forests, there occured. Thus, there are no
species which remain in the same ecological
significance class in all the time sequences, in
a station or another; only few species have
high or relatively high values of W, such as: P
capucinus, S. laevigatus, M. pulverulenta, M.
pseudofusiger, A. coleoptrata. The other
species have more fluctuant abundance and
frequency, and consequently, ecological signi-
ficance. This fact illustrates the normal popula-
tion dynamics of these species, in relation to
abiotic and biotic factors (dynamics of the cli-
matic factors, especially) (Lebrun 1971,

Lebrun & Mignolet 1974).

The analysis of the edifying species distribu-
tion by their representation (R%) in the stations
under study, showed 3 groups of species: the
first one, with high values of R at Poieni, the
second, with higher R at Santa, and the third -
only 3 species - which have a balanced distri-
bution of the populations in the two forests
(Table 3). This fact illustrates the selectivity of
the oribatid mites in relation with the bio-
edaphic conditions.

Based on quantitative and qualitative data, it
can be considered that the chemical treatments
used against the defoliating insects (the used
concentrations and frequency of treatments)
have not a marked effect on the oribatid mites,
a group of special importance within the
edaphic mesofauna; the effect is tenuous, con-
sisting in decrease of the specific diversity, and
also of the coenosis stability, which empha-
sizes the action of some natural limiting factors
(excessive temperatures, deficit of humidity
etc.).
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Table 3 Representation of the edifying species in the investigated forests

Species Tomesti-Poieni tanta

a R a R
Lauroppia similifallax Subias et Minguez, 1986 3.9 100 - -
Heminothrus (P.) peltifer (Koch, 1839) 2.45 96.08 0.1 3.92
Achipteria (A.) coleoptrata (Linné, 1758) 4.25 93.4 0.3 6.59
Ceratozetes (C.) gracilis (Michael, 1884) 2.8 83.58 0.55 16.42
Scheloribates (S.) laevigatus (Koch, 1836) 3.85 73.33 1.4 26.66
Protoribates (P.) capucinus Berlese, 1908 8.3 62.88 4.9 37.12
Hypochthoniella minutissima (Berlese, 1904) 0.3 1.03 28.7 98.96
Minunthozetes pseudofusiger (Schweizer, 1922) 0.4 2.37 16.45 97.63
Phthiracarus (4.) globosus (Koch, 1841) 0.15 6.97 2 93.02
Oppiella (O.) nova (Oudemans, 1902) 1.25 9.19 12.35 90.81
Sellnickochthonius immaculatus (Forsslund, 1942) 0.15 10.71 1.25 89.28
Medioppia obsoleta (Paoli, 1908) 0.15 12 1.1 88
Damaeolus ornatissimus Csiszar, 1962 3.55 50 3.55 50
Medioppia sp. 7.8 47.6 8.9 53.29
Metabelba (M.) pulverulenta (Koch, 1840) 3.7 46.83 4.2 53.16

Legend: g - average abundance, individuals/100 cn?® (the mean of the 4 series of samples); R- representation, %.

Discussion

The previous researches have shown that in the
mesophilous Quercus forests - because of the
variety of the microhabitats and of the trophic
resources - the oribatid mites constitute com-
plex communities, with a large number of
species, and a large specific diversity (Lebrun
1971, Ivan 2004).

In the investigated forest ecosystems, the
global average abundance, the number of
species, and the specific diversity, also, have
comparable values with those recorded in
other Quercus forests, in the eastern part of the
country (Ivan 2004). The groups of edifying
and influential species comprise sylvicolous or
preferential sylvicolous species, which are fre-
quent in the mesophilous Quercus forests, such
as: Damaeolus ornatissimus, Ceratozetes gra-
cilis, Minunthozetes pseudofusiger, Hypo-
chthoniella minutissima, Phthiracarus ligneus,
P. globosus, P. bryobius, Zetorchestes microny-
chus, Damaeus (E.) kamaensis, Steganacarus
carinatus, Liacarus (D.) splendens, Gustavia
microcephala etc. Beside them, there are some
euryplastic elements, which are indifferent
related to the vegetal layer - Proforibates
capucinus, Achipteria coleoptrata, Metabelba
pulverulenta, Scheloribates laevigatus, some
Oppiidae and Suctobelbidae representatives

(Rajski 1967; 1968, Vasiliu et al. 1993, Ivan
2000).

In both forests, the oribatids represent the
dominant detritophagous group; within the
edaphic mesofauna, these mites represent
51.2-62.6% of the total effectives at Poieni and
38.1-80.5% at Santa. The Oribatida/Collembo-
la ratio varies between 1.94 and 4.33 in the
first station, and 1.44 and 19.57 in the second
(Calugar, in press). It can be observed that the
ample fluctuations of the oribatids density in
Santa forest reverberate in the variable nume-
rical ratios with the other groups of edaphic
microarthropods; at Poieni, the limits of varia-
tion of these ratios are much closer. These data
prove the increased instability in time of the
oribatid community at Santa - where the che-
mical treatments were used in the control of
defoliators - with consequences at the func-
tional level of the organic matter's biodegrada-
tion within the ecosystem.

Regarding the effects of the chemical treat-
ments, the lower frequency and the quantities
used to control the forest defoliating insects do
not cause the effects so marked, as in the case
of their use in agriculture. Moreover, if consi-
dering the complexity of forest ecosystems, it
is difficult to evidence these effects. Therefore,
further researches carried on in different eco-
logical conditions, are needed.
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Conclusions

The qualitative and quantitative study of the
oribatid mites has shown that, in the forests
where the chemical methods were used to con-
trol the defoliators, ample fluctuations of the
density, but also of the number of species and
specific diversity there occur; they can affect
the rate of the vegetal necromass decomposi-
tion, because of the important weight of the
oribatids within the edaphic mesofauna. There-
fore, the investigations results evidenced that
the chemical treatments emphasize the nega-
tive effects of the natural and anthropogenic
impact factors, representing an additional
stressing factor on the edaphic microarthro-
pods communities

Acknowledgements

The study was supported by a CEEX project of
the National Authority for Scientific Research.
Special thanks belong to the project director,
Irinel Constantineanu (Biological Research
Institute of lasi), and to the collaborators from
the partner organizations: Constantin Ciornei
(Forest Research and Management Institute,
Bacéau Station), forest engineer Daniel Opariuc
(Tasi Forest Direction), for the useful informa-
tion and for the logistic support.

References

Bund van de C., 1965. Changes in the soil fauna caused by
the application of insecticides, Bull. Zool. Agr. Bachic.,
s 1L, 7: 185-212.

Cilugar, M., Bulimar, F., Hutu, M., 1989. FEtude
écologique sur les microarthropodes édaphiques des
vergers, Ann. Univ. Al. I. Cuza lasi: 61-64

Calugar, A., 2009. Structure and dynamics of the edaphic
mesofauna in some oak forests in North Eastern Roma-
nia, in relation with chemical and integrated treatments

10

Research papers

on the defoliator insects, Ann. For. Res. 52:19-26.

Ivan, O., Vasiliu, M., 2000. Oribatid fauna (4cari, Oribati-
da) in Romanian Quercus forests. Anuarul Muz. Nat. al
Bucovinei, Suceava, 15: 67-116.

Ivan, O., 2004. Structural peculiarities of the oribatid com-
munities (Acari: Oribatida) in some oak forests from
Romania. Anuarul Complexului Muzeal al Bucovinei -
Suceava, 16-17: 89-108.

Lebrun, Ph., 1971. Ecologie et biocénotique de quelques
peuplements d'arthropodes édaphiques, Mém. Inst. Roy.
Sc. Nat. de Belgique 165: 203.

Lebrun, Ph., Mignolet, R., 1974. Phénologie des popula-
tions d'Oribates en relation avec la vitesse de décompo-
sition des litieres. Proc. 4th Int. Congr. Acar., 1974,
Akad. Kiado, Budapest, pp. 93-100.

Lion, J.-C., 1978. Eléments sur la distribution verticale des
Oribates (Acariens) dans les biotopes édaphiques d'un
écosisteme forestier, Rev. Ecol. Biol. Sol, 15(3): 345-
362.

Miiller, H.J., Bahrmann R., Heinrich W., Marstaller R.,
Schaller G., Witsack W., 1978 - Zur Strukturanalyse der
epigaischen Artropodenfauna einer Rasen-Katena durch
Kescherfange. Zool. Jb. Syst., 105: 131-184.

Rajski, A., 1967. Autecological-Zoogeographical Analysis
of Moss Mites (Acari, Oribatei) on the basis of fauna in
the Poznan environs. Part I, Bull. Entom. de Pologne 37
(1): 69-166.

Rajski, A., 1968. Autecological-zoogeographical analysis
of moss mites (Acari, Oribatei) on the basis of fauna in
the Poznan environs. Part I, Fragmenta Faunistica, Pol-
ska Akademia Nauk, 14 (12). 277-405.

Vasiliu, N., Ivan, O., Vasiliu, M., 1993. Conspectul faunis-
tic al oribatidelor (Acarina: Oribatida) din Romania
(Faunistic synopsis of the oribatid mites (Acarina: Ori-
batida) from Romania), An. Muz. Bucovinei, Suceava,
fasc. St. Nat 12: 3-82.

Wallwork, J.A., 1970. Ecology of soil animals, Mc Graw-
Hill Publishing Comp. Ltd., Berkshire, England, 283 p.

Wallwork, J.A., 1976. The Distribution and Diversity of
Soil Fauna, Academic Press Inc. Ltd., London, 355 p.

Weigmann, G., 1991. Oribatid communities in transects
from bogs to forest in Berlin indicating the biotope
qualities. In Dusbabek F., Bukva V. (eds.) Modern
Acarology, Vol.1 Proceedings of the VIII International
Congres of Acarology, held in ceske Budlojvice, Cze-
choslovacia, 6-11 August 1990. Academic, Prague and
SPB academic Publishing, The Hague. pp.: 359-364.



