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Table 1. Relation of eriophyoid mites (%) to host plants (* on trees and shrubs only)

Types of relation World Poland | Yugoslavia China Czech R*
Vagrancy 47 40 23 64 0
Rust, discoloration 11 23 16 11 1
Erineum 17 8 15 4 27
Galls 18 14 16 13 40
Deformations 4 [3 21 6 19
Leaf rolling, curling 3 2 9 2 13
No. of species found | >3300 243 256 205 96

3. DISCUSSION

It can be seen on the table that distinct differences exist in the frequency of
occurence of various types of the mite-plant relationship. Zero to three-quarters
of eriophyoid species, about 50% in average, are free living species not causing
any damage. The date of collection during the growing season and the popula-
tion level, however, may darken the picture. At higher populations, in the later
part of the growing season some discoloration and rusting of leaves and fruit
were observed for species defined as free living species in the spring. These two
groups of the mite-plant relationship should be therefore evaluated together.

Quite frequent was the occurrence of erinea (4-27, in the world 17%), and
galls (13-40, in the world 18%). The data from the Czech Republic [6], regard-
ing only trees and shrubs, indicate that on perennial plants most common are
galls and erinea and rusting and discoloration are rare.

The relationship of eriophyoid mites to their host plants classified by mite
family is presented in Table 2.

The data show that in the above mentioned countries only a few species of
family Diptilomiopidae cause damage to plants. None of them were found to
cause galls. The family Eriophyidae includes most of pests of economic impor-
tance, all the recognised vectors of viruses and nearly all gall-forming species.
Very numerous species are leaf vagrants, constituting 76% in China, 38% in
Poland, 17% in Yugoslavia and 0% (on trees and bushes only) in Czech Republic.

About a dozen plant diseases are known to be transmitted by eriophyid
mites [4]. In Poland at least 4 eriophyid species areknown as vectors of viruses
and appearon grasses, small grains, garlic, onion and ornamental bulbs, black-
currant and plum trees (Tab.3).

Reversion of blackcurrants is the most common and important. Wheat
streak mosaic virus is found worldwide including Poland. Further such viruses
will probably be detected in the future.

The largest losses caused in the world by eriophyoid mites are in citrus
trees, apple and plum trees, blackcurrant, blackberries, wheat (13% in the
USA), tomato, coconut palms, sugarcane, coffee, tea, juniperus and some other
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Fecundity of E. tiliarium on studied linden species varied (Fig.2). On con-
trol leaves, except T. euchlora, it was distinctly lower both in June and August.
The number of eggs laid on street leaves was similar in both periods of obser-
vations. The highest number of eggs was noted on T. platyphyllos, the lowest on
T. varsoviensis, species considered to be resistant to E. tiliarium feeding. The
highest number of eggs was laid in the third and fourth week of a female’s life
irrespective of combination.

Comparing the development parameters of E. tiliarium population on three
linden species some differentiation was observed. The values of r,, on T. platy-
phyllos and T. euchlora were comparable on both observation dates (r,,= 1.08 to
rm = 1.10) whereas on T. varsoviensis was always below one (r,, =0.99 and r,,=
= 0.81 respectively) (Tab.2).

Table 2. Life history parameters of E. tiliarium feeding on the leaves of linden trees
exposed to traffic pollution

Species of linden trees I'm Ry T A
June

Tilia platyphyllos 1.09 44.26 345 3.00

T euchlora 1.10 38.29 3.29 3.03

T. varsoviensis 0.99 22.59 3.12 2.71
August

T. platyphylios 1.12 35.79 3.17 3.08

T. euchlora 1.08 31.01 3.15 2.96

T. varsovinsis 0.81 11.07 2.94 2.26

—

« - the intrinsic rate of natural increase
- the net reproduction rate

- the generation time

- the finite rate of natural increasc

>3

1t was also found that Roon T. platyphyllos and T. euchlora on both dates of
observation was distinctly higher than on T. varsoviensis. On T. varsoviensis the
mites multiplied its population during the development of one generation
22 times in June and 11 times in August, twice or three times lower in compari-
son to the population on other linden species (1o = 44.22 in June and 35.70 on
T. platyphyllos in August). The development parameters of the E. riliarium
population on control leaves were close to or slightly lower than those on street
leaves (Tab.3).
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Table 3. Life history parameters of E. tiliarium feeding on the leaves of linden trees
growing in Park (control)

Species of linden trees Iy Ry T A
June

Tilia platyphyllos 1.14 36.36 3.14 3.13

T. euchlora 1.15 25.80 2.91 3.05

T. varsoviensis 1.02 29.95 2.95 2.78
August

T. platyphyllos 0.89 23.02 3.50 2.44

T. euchlora 1.12 36.75 3.20 3.07

T, varsoviensis 0.78 11.48 3.09 2.20

Im - the intrinsic rate of natural increase
- the net reproduction rate

the generation time

the finite rate of natural increase

Ry
T
A

The differences were, however, no significant enough for pollution to be
a factor responsible for numerous appearances of mites on leaves.

4. CONCLUSION

All six species of linden trees were infested by E. tiliarium. On two linden
species - T. platyphyllos and T. americana - the population level of mites was
distinctly higher than on other linden species. The lower surface of 7. platy-
phyllos leaves is covered with a dense layer of hair and street dust attaches to
this hair. The dust does not have a direct contact with the lower leaf surface on
which the spider mites developed high populations. It is probably one of the
main factors affecting the numerous occurrence of the mite on this linden.

Low temperatures and intensive precipitation are important factors affect-
ing the population level of E. tiliarium. During the 1997 growing season low
temperature and intensive rain took place. Mass appearance of the spider mite
was therefore seen in the second half of the growing season. The level of leaf
pollution with street dust did not affect the reproduction rate of the mite. It
seems rather that the pollution stimulated its development. Development pa-
rameters of E. tiliarium on T. varsoviensis indicate lower sensitivity of this lin-
den to the infestation of the mite pest.

LITERATURE
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wach rosnacych wzdhuz ulic o szczegolnie natezonym ruchu miejskim.

Zebrane dane dotyczace rozwoju, plodnosci i dlugosci zycia E. tiliarium
w zaleznosci od stopnia zanieczyszczenia powierzchni lisci pylami emitowa-
nymi przez srodki komunikacji miejskiej. Opracowano parametry demograficz-
ne dla przedziorka lipowca na lipie szerokolistnej (7. platyphyllos), krymskiej
(T euchlora) i warszawskiej (T. varsoviensis).

Stowa kluczowe: zanieczyszczenia miejskie, lipa, przedziorek lipowiec, para-
metry rozwoju populacji
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first and sccond week (Figs.5. 0). The similar relationship is also illustrated in
Figure 7.
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Fig.7. The cgg-laymg rate of control and irradiated {emales of T neiswanderi at various
times after treatment

The average number of eggs laid by T. neiswanderi females at the 1st, 2nd,
3rd. and Sth week post-treatment is shown in Figure 8.
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Counting from the bottom of the plant, ten consecutive leaves were habi-
tated by CSM. On these leaves, the population reached an average of 8.3 speci-
mens/leaf. However, at that time the plants possessed an avg.15 leaves, thus the
upper five were grown in the absence of pests. It was found that feeding by
different phytophagous can induce chemical responses which differ in their
strength at different positions related to the damage [23, 24, 25]. These authors
showed also that in young tomato plants, damage increases within and between
the plant variation in chemical activities, and this induces variation may affect
pest performance, physiology and behaviour.

Figures 2a-f show the effect of feeding by CSM on the mean level of total
phenolics, CHA, RUT and the mean activity of PPO and POX at two plant po-
sitions (bottom and top). From these figures it is clear that the constitutive level
of the total phenolics (Fig.2a), CHA (Fig.2¢) and RUT (Fig.2b) in the uninfested
bottom leaves was lower compared to the level of those compounds in the upper
leaves by 41%, 37% and 56%, respectively. The activity of PPO in these unin-
fested leaves was 47% lower than the activity of this enzyme in the upper leaves
(Fig.2e), whereas the activities of POX in the bottom and upper leaves were
very similar (Fig.2f).

After 3 weeks of T. cinnabarinus feeding, severe necroses were seen on each
infested leaf. Necrotic tissues of these leaves showed significant increase (rela-
tive to controls) in the content of total phenolics (by 57%) (Fig.2a), RUT (by
50%) (Fig.2b) and other than CHA and RUT phenolics (by 149%) (Fig.2d).
There was no significant change in the content of CHA in infested bottom
leaves compared to controls (Fig.2c). In these leaves, substantial increases of
activity of PPO (by 144%) and POX (by 83%) were detected (Figs.2e and 2f).
Similarly. 4 days of russet mite feeding on the 3rd tomato leaf caused a signifi-
cant local induction of PPO, POD and L.OX activity [25].

In upper leaves, not inhabited by CSM throughout the experimental period,
no significant changes in the level of total phenolics were noted (Fig.2a). How-
ever, a significant decrease in the content of CHA (by 41%) and in the level of
remained soluble in methanol fraction of phenolics (by 68%) was observed
(Figs.2c and 2d). The content of RUT was markedly enhanced (by 25%) (Fig.2b).
The activity of PPO increased by 48%, whereas the activity of POX was not af-
fected (Figs.2e and 2f). PPO was induced plant-systemic by Helicoverpa zea
feeding, while activities of both PPO and POX were plant-systemic induced by
russet mite feeding on tomato plants [25]. Constabel et al. [3] reported that PPO
activity increases systemically in leaves of wild plants in response to wounding
and 1s induced in tomato plants supplied with systemin or methyl jasmonate,
components of the wound-inducible octadecanoidbased signal transduction
pathway.
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treatments against A. schlechtendali were applied. In 1996, three main shoots
(lower, median and apical) and two-second order shoots on each of them (one
at the conductor in the internal part of the crown and another at the apex in the
external part of the crown) were designated on each apple tree. The length of
these shoots was measured at eight dates from the end of May to the end of
August. Mean length increments of the shoots were estimated from May 30 to
each successive date of observation. The rate of shoot elongation was deter-
mined in cm per 10 days. Leaves from these shoots were collected at the same
dates to evaluate the number of apple rust mites per 1 cm’ of leaf area.

3. RESULTS AND DISCUSSION

On the trees infested with the eriophyoid mite the population peak of the
pest occurred in 1995 by the end of the first decade of July (on the cv. Jonagold
- 17.8 indiv./cm® leaf area, on the cv. §ampion -394, on the cv. Idared - 34.5)
and in 1996, in the first days of August (on the cv. Jonagold - 13.8 indiv./cm’
leaf area, on the cv. §ampion - 28.6, on the cv. Idared - 29.9). The cv. Jonagold
was slightly infested with the pest. The population peak on the cv. Jonagold
was followed by the rapid fall in the mite population, whereas on the two re-
maining apple cultivars the number of eriophyoids decreased slowly and in 1996
another population peak of these mites was observed by the end of August.

At the first date of observations (June 10), the length increments of the
main shoots (lower, median and apical) and second order shoots arising from
them (at the base and in the apical part of the main shoots) were similar on all
observed apple trees. Length differences of the main shoots were observed in the
second half of June, when shoot elongation was the most intensive (Tab.1).

Table 1. Mean shoot elongation (¢cm) on 3 apple cultivars from May 30 to Junc 26, 1996

. Lower part of crown Median part of crown Apical part of crown
Cultivar N/ A B C A B C A B C
Jonagold N 1400 11.83 1933 1467 950 1433 1017 11.67 20.33

[ 733 1083 17.33 11,50 933 1867 10.00 10.17 45.67
Sampion N 1083 1533 1833 1333 1683 2333 11.17 1667 5933
I 1200 13.83 1633 13.33 19.50 21.67 17.00 1433 1567
tdared N 11.60 18.00 20.00 9.67 1550 21.00 1950 16.67 42.00
1 633 1967 21.67 1467 17.00 20.67 11.33 1083 21.33

N - non-infested trees,

I - trees infested with A. schlechtendali

A - a second order shoot arising at the basc of a given main shoot (internal part of
crown),

B - a second order shoot arising at the apical of a given main shoot (external part of
crown),

C - main shoot (lower, median, apical).
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Fig.1. Population dynamics of T. urticae and N. reductus on apple scedlings when
predator/prey ratio was 1:9
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EFFECTIVENESS OF PREDATORY MITES (PHYTOSEIIDAE)
IN LIMITING POPULATION OF TWO-SPOTTED SPIDER MITES
(TETRANYCHUS URTICAE KOCH) ON BLACK CURRANTS

Edmund Niemczyk

Rescarch Institute of Pomology and Floriculture,
ul. Pomologiczna 18, 96-100 Skicrnicwice

Synopsis. Predatory mites Typhlodromus pyri, Neoseiulus fallacis
and Phytoseiulus persimilis (Phytosciidac) limited populations of the two-
spotied spider mite (Tetranychus urticae) on 2-year-old potted black
currant plants kept cither in a net isolator protected from the rain or in an
open ficld. The predators were able to suppress drastically an initial high
population of the pests but only after a lag period of 4-6 weeks after their
introduction. When the initial population density of the pest was low
(about 1 spccimen per feaf) the phytosciids kept it at a low level through
scveral weeks. The black currant variety influenced indirectly the effee-
tiveness of predatory mites. Neoseinlus fallacis exhibited higher effecti-
veness on Titania plants than on Ojebyn and Ben Lomond cultivars.

Kcey words: Phytoseiidac, spider mites, black currant, cffectivencss

1. INTRODUCTION

The two-spotted spider mite (Tetranychus urticae) is a common pest of
black currants and, in some seasons, may inflict severe economic loses.
Therefore it has to be controlled by chemicals applied several times a year.
Two-spotted spider mites in apple orchards may be kept to a low level by
predatory mites (Phytoseiidae) [1, 3, 4, 6, 9]. Therefore it seems feasible that
phytoseiids could effectively control two-spotted spider mite on black currant
plantations as well. Such possibility is suggested by field observations (Niem-
czyk, unpublished data) and by the results of an introductory experiment [8].

At a time when the experiment was initiated, there was no information in
literature concerning control of T. urticae on black currants by predatory mites.
The first data appeared in 1994 [7, 10].

The objective of the presented investigations was to examine the effec-
tiveness of three species of predatory mites (Typhlodromus pyri Scheut., Neo-
seiulus fallacis Garman, Phytoseiulus persimilis Athias-Heinriot) in controlling
two-spotted spider mites on black currant plants. A special emphasis was paid
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to the role of the first two species because their effectiveness in controlling
spider mites in apple orchards is very well documented [1-5, 11].

2. MATERIAL AND METHODS

The experiments were conducted in 1993-1994 at the Research Institute of
Pomology and Floriculture in Skierniewice on 2-year-old potted black currant
plants kept either in a wire net insectary protected against rain by a roof
(experiments 1 and 2) or in an open field (experiment 3). The experimental
plants were first infested with two-spotted spider mites and after several days
the predatory mites were introduced. Typhlodromus pyri and N. fallacis were
reared in our laboratory and P. persimilis was obtained from the local market.
The samples of leaves were taken in all experiments at about two week intervals
and predators (mites and insects) and phytophagous mites were counted.

a. Experiment 1

The aim of the experiment was to check whether predatory mites N. fa-
llacis, T. pyri, and P. persimilis introduced either separately or as a mixed
population are able to decrease the number of two-spotted spider mites on black
currant in conditions of initial high population density of T. wurticae. Six
treatments were established:

1. T. urticae + T. pyri (50 individuals per plant)

2. T. urticae + N. fallacis (50 individuals per plant)

3. T. urticae + P. persimilis (50 individuals per plant)

4. T. urticae + 17 individuals of each predator

5. Check 1 - T. urticae - predators not introduced to the plants

6. Check 2 - T. urticae - plants kept in an open field, predators not introduced

The experiment (with exception of check 2) was conducted in an insectary
over 3 months, from the middle of May to the middle of August. Each treatment
consisted of 4 black currant plants. Forty leaves (ten from each plant) were
collected to count mites at each sampling term. The plants of each treatment
were located at a distance of about 2m from plants treated differently.

b. Experiment 2

The objective of the experiment was to learn whether black currant variety
(Ojebyn, Titania and Ben Lomond) may influence the effectiveness of N. falla-
cis in controlling 7. urticae occurring at the beginning of the trial in‘a low
number. Six treatments were established:

1. Ojebyn cv. + T. urticae + 60 individuals of N. fullacis per plant

2. Ojebyn cv. + T. urticae - without introduction of the predator (check)
3. Titania cv. + T. urticae + 60 individuals of N. fallacis per plant

4. Titania cv. + T. urticae - without introduction of the predator (check)
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EFEKTYWNOSC DRAPIEZNYCH ROZTOCZY (PHYTOSEIDAE)
W OGRANICZANIU POPULACH PRZEDZIORKA CHMIELOWCA
(TETRANYCHUS URTICAE KOCH) NA CZARNYCH PORZECZKACH

Streszczenie

Doswiadczenia prowadzono w latach 1993-1994 na terenie Instytutu Sadow-
nictwa i Kwiaciarstwa w Skierniewicach na dwuletnich roslinach czarnych po-
rzeczek wysadzonych do metalowych wiader, przetrzymywanych badz w osiat-
kowanym i zadaszonym inscktarium, badz w warunkach zewnetrznych. Na po-
czatku na krzewy doswiadczalne nakladano doroste osobniki przedziorka
chmielowca (Tetranychus urticae), a po wzroscie liczebnosci szkodnika wpro-
wadzano doroste osobniki drapieznych roztoczy. Na rosliny kontrolne drapiez-
coéw nie wprowadzano. W odstepach okoto dwutygodniowych sprawdzano pod
binokularem liczebnos¢ przedziorkow i drapiezcow na zerwanych lisciach.

Stwierdzono, 7e:

- badane gatunki roztoczy drapieznych (Tvphlodromus pyri, Neoseiulus fallacis,
Phytoseiulus persimilis) ograniczaly liczebno$¢ przedziorka chmielowca na
czarnej porzeczee;

- w przypadku wysokiej populacji przedziorkow na porzeczkach (okolo 20-30
osobnikow na lis¢) musialo uptynaé duzo czasu (okoto 6-8 tygodni) od intro-
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ZAWARTOSC NIEKTORYCH SKLADNIKOW ORGANICZNYCH
W LISCIACH OGORKA SZKLARNIOWEGO
A PODATNOSC TEJ ROSLINY NA PRZEDZIORKI

Streszczenie

Badano przyczyny réznic w rozwoju populacji przgdziorkow na wybra-
nych odmianach ogérkéw. W tym celu wykonano analizy chemiczne lisci 4 od-
mian ogérkéw - Corona, Aramis, Dukat i Picobello okreslajac zawarto$¢ pod-
stawowych skladnikéw pokarmowych - bialek rozpuszczalnych, cukréow, ami-
nokwaséw oraz wtérnych metabolitow roslinnych - zwiazkéw fenolowych. Po-
rownywano réwniez zawarto$¢ kukurbitacyn w lisciach najbardziej wrazliwej
na przedziorki odmiany Corona z zawartoscia tych terpenoidéw w lisciach naj-
slabiej porazanej przez te szkodniki odmiany Farbio. Wykazano, ze liscie wyso-
ce podatnej na przedziorki odmiany Corona sg bogatsze od lisci innych odmian
w wigkszos¢ analizowanych skladnikéw organicznych. Zawieraja one wigcej
bialek rozpuszczalnych, wigcej cukréw zaréwno redukujacych jak i niereduku-
Jacych. Z podstawowych sktadnikéw organicznych jedynie zawarto$é¢ wolnych
aminokwasow jest nizsza w poréwnaniu z innymi odmianami. W liciach od-
miany Corona stwierdzono o kilkanascie procent wyzsza zawarto$¢ kukurbita-
cyn niz w lisciach odmiany Farbio.

Stowa kluczowe: ogérek, Tetranychus urticae, podatno$¢, substancje organiczne
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COMPARISON OF THE CARMINE SPIDER MITE
(TETRANYCHUS CINNABARINUS BOISD.)
AND TWO SPOTTED SPIDER MITE
(TETRANYCHUS URTICAE KOCH) AS A FOOD
FOR AMBLYSEIUS CALIFORNICUS MCGREGOR

Anna Witul

Department of Applied Entomology, Warsaw Agricultural University,
ul. Nowoursynowska 166, 02-787 Warszawa

Synopsis. This preliminary cxperimens concerns the food preference
of the predatory mites Amblyseius californicus to two species of tetrany-
chid mites: Tetranychus urticae and T. cinnabarinus. The predatory mite's
choice between the two mentioned spider mites, served as food, did not
depend on prey species but depended on the amount of time the predator
was given to select the food.

Key words: Amblvseius californicus, food preference, Tetranychus urti-
cae, T. cinnabarinus

1. INTRODUCTION

Amblyseius californicus is a natural enemy of the spider mite in the Medi-
terranean area. It is used to control spider mites on citrus, apple and tea [1, 2, 4].
It is also found as an effective predator of two-spotted spider mite Tetranychus
urticae on strawberries in Spain [3]. Up to now no study has been conducted on
control the carmine spider mite 7. cinnabarinus in Polish glasshouses.

During last few years in the Department of Applied Entomology at the
Warsaw Agricultural University, studies of biological control on spider mites
using the predatory mite Phytoseiulus persimilis Athias-Henriot were conducted.
In 1994 on biologically protected gerbera plants, other species of Phytoseiidae
predator, Amblyseius californicus, have appeared [5], and initiate study using
this species as a new pest control agent.

The present study reports the preliminary results of a comparison between
two species of tetranychid mites - 7. urticae and T. cinnabarinus - used as food
for A. californicus.
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2. MATERIAL AND METHODS

The colony of spider mites 7. urticae and T. cinnabarinus was maintained
on bean plants cv ‘Zlota Saxa’. Amblyseius californicus was obtained from
Koppert BV in form of SPICAL product. For preliminary experiments the
choice test was conducted using the two mentioned species of spider mites as
a food for A. californicus.

At the beginning of the experiment two discs of bean leaves were cut for
2 various species of prey mites (7. urticae and T. cinnabarinus) and placed
upside down on wet cotton wool 1n Petri1 dishes. Five females representing the
same mite species were put on each disc. Mites were allowed to feed on the
discs for 3 days, and then all the females were removed. At the same time an
additional leaf disc had been inserted on which one female of predatory mite
was released to choose freely between the food (eggs of T. urticae or T. cin-

nabarinus) (Fig.1).

Fig.1. The experimental set up (T.u. — 7. urticae, T.c. — T. cinnabarinus, A.c. — A. cali-
fornicus)

It was noted after 15 min., 2 h and 24 h on which disc the predator was
present, and the food preference of predator mite was analysed using the ¢ test.
Then the number of eggs laid by A. californicus was counted after 24 h.

The experiment was conducted at 25i20C, 70-80% RH and a photoperiod
of L:D = 16:8.

3. RESULTS AND DISCUSSION

The results of the test are presented on Fig.2. Time has a significant in-
fluence on A. californicus’' food selection. The percentage of predators, which
chose either spider mite, increased in the course of time. Fifteen minutes seems
to be 1nsufficient to select the proper prey. In experiments lasting longer than
15 min., more predatory mites were found on discs with T. cinnabarinus eggs.

The %° test showed that proportion of predatory mites, which have chosen
1. urticae or 1. cinnabarinus as food was not statistically significant. It can be
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POROWNANIE WARTOSCI PRZEDZIORKA SZKLARNIOWCA
(TETRANYCHUS CINNABARINUS BOISD.)
1 PRZEDZIORKA CHMIELOWCA (TETRANYCHUS URTICAE KOCH)
JAKO POKARMU DLA DOBROCZYNKA KALIFORNIJSKIEGO
(AMBLYSEIUS CALIFORNICUS MCGREGOR)

Streszczenie

Poréwnywano przedziorka chmielowca (Tetranychus urticae) i przedzior-
ka szklarniowca (7. cinnabarinus) jako pokarm dla dobroczynka kalifornijskie-
go (Amblyseius californicus). Wyniki testu nie wskazaly na zalezno$¢ wyboru
przez dobroczynka kalifornijskiego jednego z dwéch gatunkéw ofiary, nato-
miast pozwolily stwierdzi¢, ze wybor ten uzalezniony byl od czasu danego dra-
piezcy.

Stowa kluczowe: Amblyseius californicus, wybér pokarmu, prz¢dziorek chmie-
lowiec, przedziorek szklarniowiec
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FACTORS DISTURBING THE DEVELOPMENT OF TICKS
(ACARI, IXODIDA)

Alicja Buczek

Department of Biology and Parasitology, Silesian Medical Academy,
ul. Medykéw 18, 40-752 Katowice

Synopsis. Embryonic development of ticks depends on various factors
- temperature and humidity conditions. Temperatures below developmen-
tal zero, e.g. 13.1°C in the early period of embryogenesis act most harm-
fully on eggs, embryos and larvae of Argas (A.) reflexus (Fabricius, 1794).
At 12°C, during the first seven days of egg incubation as much as 52.9%
eggs of this species died. The great disturbances in embryonic develop-
ment appeared also at different temperatures. The changes of the higher
critical temperature of 37°C and 13°C (i.e. the lower threshold of larval
development) caused 35.3% cgg mortality, 11.5% abnormal egg hatching
and 0.9% of larvae with morphological anomalies. High humidity causes
the disturbances in embryogenesis of tick species preferring low humidity
levels. At 90% r.h. only 42.4% of normal larvae of Argas reflexus devel-
oped. Under the influence of this humidity a great percentage of abnor-
mally hatched larvac of Hyalommma marginatum marginatum Koch,
1844 and larvae with anomalies were observed.

Key words: Ixodida, ticks, development, humidity, temperature

1. INTRODUCTION

The development of ticks is affected both temperature and humidity. Un-
favourable conditions disturb the physiological processes in ticks causing de-
velopmental anomalies and great mortality of these arthropods. Early develop-
mental stages of ticks are particularly sensitive to changes of environmental
factors.

Thus, the aim of this paper is to summarise the available data on the influ-
ence of temperature and humidity on the embryonic development of ticks of the
families Argasidae and Ixodidae. Most experiments discussed in this study
were made in our laboratory. Additional data was obtained from the literature.
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3. RESULTS AND DISCUSSION

The review includes 22 mite species representing 10 genera from 6 families:
Erythraeidae (Leptus - 1), Laelapidae (Melittiphis - 1, Neocypholaelaps - 6, Tropi-
laelaps - 2), Pyemotidae (Pyemotes - 2), Tarsonemidae (Acarapis - 3, Pseudoa-
carapis - 1), Uropodidae (Urobovella - 1), Varroidae (Euvarroa - 2, Varroa - 3) and
their hosts (7 bee species of Apis). Some (5) of them were registered in Polish

acarofauna (Tab., Fig.).

Table. List of 22 mite species (Acari) associated with 7 species of honey bees (Apis): Apis

andreniformis (Smith) - A.a., A. cerana F. - A.c., A. dorsata F. - A.d., A. florea F.
- AL, A. koschevnikovi Buttel-Reepen - A k., A. laboriosa Smith - AL, A. mellifera

L. - A.m. Data were based on foreign literature and author’s own observations; mite

species registered in Poland are marked with asterisk (*)

. Bees: .
Mites Aa Ac. Ad AL Ak AL Am  leferences
1 2 3 4 5 6 7 9
Acarapis dorsalis Morgenthal- [15]
ler
A. externus Morgenthaller [15]
. . [3,4,5,8, 12,
*
A. woodi (Rennie) + + 15, 29]
Euvarroa sinhai Delfinado N [17)
et Baker +
E. wongsirii Lekprayoon
et Tangkanasing * 126]
Leptus ariel Southcott [30, 32, 33}
Melittiphis alvearius (Berl.) {10, 21, 25]
Neocypholaelaps africana 2]
Evans
N. ampullula (Berl.) + [2]
N. apicola Delfinado-Baker
et Baker * L131
N. favus Ishicava [24]
N indica Evans + + + [
N. novaehollandiae Evans 2]
Pseudoacarapis indoapis
(Lindquist) + (27]
Pyemotes herfsi Oud.* + [17.19, 20]
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nado et Baker is important parasite of bees in South-East Asia. The majority of
other mites reviewed here were collected and described for the first time from bees
from Asiatic countries. Bees are sometimes accompanied with Melittiphis alvearius
(Berl.) and some other species (Neocypholaelaps spp., Pseudocacarapis, Urobo-
vella), which are associated with their hosts phoretically; they are rather “pseudo-
parasites” (transport parasitism) of bees. Parasitism of pyemotids (Pyemotes - on
bee brood) and erythraeids (Leprus - on adult bees) is a rather scarce phenomenon,
although it was observed from time to time. The list of mites infesting bees is
addressed and recommended to native quarantine services. Imported bee material
(bee queens, packets of bees, bumble- and solitary-bees or other polinators) must
be carefully examined in respect of presence of parasites and pests of bees as
quarantine objects.

4. CONCLUSIONS

. Out of the 22 mite species presented here, 5 were recorded from Poland.

. Imported bees should be controled by quarantine services in respect to the
infestation of mites - pests and parasites of bees.

3. Continuation of acarological studies and monitoring changes in species compo-

sition of acarofauna in Polish apiaries seems to be necessary.

[\
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PRELIMINARY STUDIES ON THE INFLUENCE OF FOOD
ON THE DEVELOPMENT AND MORPHOLOGY
OF ARCHEGOZETES LONGISETOSUS AOKI
(ACARI, ORIBATIDA) IN LABORATORY CONDITIONS

Anna Seniczak

Department of Ecology, University of Technology and Agriculture,
ul. ks. A. Kordeckiego 20, 85-225 Bydgoszcz

Synopsis. The influence of different food on the development and
morphology of Archegozetes longisetosus in laboratory conditions was
studied. Three groups of mites, each consisting of ten freshly moulted fe-
males, were kept in the plastic chambers, in controlled climate conditions.
Group A was fed algae (Protococcus sp.), group B lichens (Cladonia sp.)
and group C the tree bark (Prunus padus). The experiment was continued
until all mites of F1 generation became adults. The quality of food af-
fected the time of development, fertility and mortality of mites. In group A
the development was the shortest (32.3 days), in group B it was longer
(39.8 days) and in group C it was the longest (44.9 days). In group A the
fertility of mites was the highest (101.8 mites) and mortality rate the low-
est (4.25%) while in groups B and C the fertility was about two times
lower and mortality ratc was 9.29% and 37.8%, respectively. The influ-
ence of different food on some morphological features, such as length and
width of the body, length and width of the anal and genital plates, length
of sensillus and the setae, and colour of the body, was observed.

Key words: mites, food, time development, morphology

1. INTRODUCTION

Archegozetes longisetosus is a soil saprophagus mite which lives in a tropi-
cal climate [1, 2, 5]. It belongs to panphytophages and shows preference to differ-
ent food. It is known from gut content that in field conditions it mostly fed on
fungi and algae, while in the laboratory experiment it accepted moss, decomposed
leaves and twigs [7]. In this experiment the influence of algae (Protococcus sp.),
lichens (Cladonia sp.) and tree bark (Prunus padus L.) on the development and
morphology of A. longisetosus in the laboratory conditions was studied.

























































194 Janusz Dabrowski

minski M., 1996: Roztocze (Acari) nadrzewne i epifity mlodnikow sosno-
wych w rejonie oddzialywania zanieczyszczen Zaktadow Azotowych Wio-
clawek. Zesz. Nauk. ATR w Bydgoszczy, Zoot. 28: 87-100.

[15] Dabrowski J., Seniczak S., Dabrowska B., Lipnicki L., Paczuska B., 1997:
Roztocze (Acari) nadrzewne i epifity mlodnikdw sosnowych w rejonie od-
dzialywania zanieczyszczen Zakladow Widkien Chemicznych ,,Wistom”.
Zesz. Nauk. ATR w Bydgoszczy, Zoot. 29: 67-78.

[16] Kehl C., Weigmann G., 1992: Die Hornmilbenzénosen (Acari, Oribatida)
an Apfelbdumen im Stadtgebiet von Berlin als Bioindikatoren fiir die Luft-
qualitat. Zool. Beitr. N.F_, 34: 261-271.

[17] Kielczewski B., Seniczak S., 1971: Mechowce (Oribatei) wystepujace na
$wierku pospolitym. Prace Kom. Nauk Roln. i Kom. Nauk Le$n. PTPN,
Poznan, 32: 45-49.

[18] Niedbala W., 1969: Fauna mechowcéw (Acari, Oribatei) nadrzewnych
w okolicach Poznania. Pol. Pismo Ent., Wroclaw, 39: 83-94.

[19] Seniczak S., 1973: Pionowe rozmieszczenie roztoczy nadrzewnych na nie-
ktorych gatunkach drzew w réznych typach siedliskowych lasu. Prace
Kom. Nauk Roln. i Kom. Nauk Les$n. PTPN, Poznan, 36: 171-189.

[20] Seniczak S., Dabrowski J., 1993: The mites (Acari) of an old Scots pine
forest polluted by a nitrogen fertilizer factory at Wloctawek (Poland). 1.
Zool. Beitr. N.F. 35, 1: 3-17.

[21] Seniczak S., Dabrowski J., Kaczmarek S., 1989: Akarofauna nadrzewna
(Acari) dolnego odcinka strzat sosen w rejonie oddziatywania emisji zanie-
czyszczen Zakladow Azotowych we Wloctawku. Zesz. Nauk. ATR w Byd-
goszezy, Zoot. 18: 135-143.

[22] Weigmann G., Jung E., 1992: Die Hornmilben (Acari, Oribatida) an
StraBBenbdumen in Stadtzonen unterschiedlicher Luftbelastung in Berlin.
Zool. Beitr. N.F. 34, 2: 273-287.

TRICHORIBATES TRIMACULATUS (C.L. KOCH)
JAKO MECHOWIEC (ACARI, ORIBATIDA)
TOLERUJACY ZANIECZYSZCZENIA PRZEMYSLOWE

Streszczenie

Zbadano rozmieszczenie mechowca Trichoribates trimaculatus na strzalach
sosny, w okolo 20-letnich mlodnikach sosnowych, w okolicy 7 duzych zakladéw
przemystowych. Wraz ze zblizaniem si¢ do zakladow w epifitach stwierdzono
wigksze stezenie zanieczyszczen. T. trimaculatus tolerowal zanieczyszczenia prze-
myslowe. Najwigcej osobnikéw tego gatunku odnotowano w sekcji dolnej strzal.

Stowa kluczowe: zanieczyszczenia przemyslowe, mlodniki sosnowe, Trichori-
bates trimaculatus, Acari, Oribatida
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In the highly polluted plot 1, the density of Trichoribates trimaculatus was
significantly lower than in the control plot, and, therefore, this species is
considered to be tolerant to sulphur pollution. In contrast, some other species
like Carabodes labyrinthicus, Diapterobates humeralis and Micreremus bre-
vipes, had in plot 1 significantly lower density than in the control plot, so were
considered to be sensitive to sulphur pollutants.

5. DISCUSSION

The effect of SO, pollution on arboreal mites was discussed in several
papers. Kehl and Weigmann [2] and Weigmann and Jung [8] studied the arboreal
oribatid mites in different zones of Berlin polluted by various levels of SO,. In
highly polluted areas, the density of mites was reduced, but in medium polluted
areas it sometimes increased, compared to other plots. These authors found a
negative correlation between the number of oribatid species and the con-
centration of SO,. Similar results were obtained by Seniczak and Dabrowski [7]
in young Scots pine forests polluted by the “Polchem” chemical factory in
Torun, with a high amount of SO,. In the polluted plots, the density of arboreal
mites and species number of Oribatida and Gamasida were also lower than in
the control plot.

The effect of air pollution produced by the “Wistom™ chemical factory on
arboreal mites in young Scots pine forests was generally similar to the results
reported above. In all polluted plots, the density of mites was significantly
reduced, compared to the control plot, and the reduction concerned mainly Ori-
batida, which predominated. The Gamasida tolerated sulphur pollution and
their densities in the most polluted plot were statistically insignificant,
compared to the control plot.

In young Scots pine forests polluted by the “Wistom™ chemical factory,
some species like Carabodes labyrinthicus and Diapterobates humeralis were
sensitive to sulphur pollution, while Trichoribates trimaculatus tolerated it. All
these species are considered typical arboreal species [6]. They reacted similarly
to sulphur pollution produced by the “Polchem” chemical factory in Toruf [7],
although the concentration of sulphur near the “Wistom” factory was about 1/3
higher than near the “Polchem” factory.

6. CONCLUSIONS

1. The concentration of sulphur in Scots pine bark and epiphytes was the
lowest in the control plot, and increased towards the pollution source.

2. In polluted plots the density of mites was significantly lower, compared to
the control plot, mainly due to the Oribatida which predominated and were
sensitive to sulphur pollution.
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3. Sulphur pollution reduced the species number of Oribatida.

4. Among oribatid mites. Carabodes labyrinthicus and Diapterobates humera-
lis were sensitive to sulphur pollutants, while Trichoribates trimaculatus
tolerated them.
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ROZTOCZE EPIFITOCENOZ MLODNIKOW SOSNOWYCH
W REJONIE ODDZIALY WANIA
ZAKLADOW WLOKIEN CHEMICZNYCH “WISTOM”

Streszczenie

Analizowano akarofaun¢ nadrzewng w okolo dwudziestoletnich mlodni-
kach sosnowych w okolicy Zakladow Wiokien Chemicznych “Wistom” emi-
tujacych do atmosfery duze ilo$¢ zwigzkow siarki. Wraz ze zblizaniem si¢ do
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zaktadow zawarto$¢ siarki w korze sosny 1 epifitach wzrastala. Na powierz-
chniach silnie zanieczyszczonych stwierdzono wyrazny spadek liczebnosci rozto-
czy, w tym glownie Oribatida oraz mniejszq liczb¢ gatunkéw w poréwnaniu
z powierzchnig kontrolng. Zanieczyszczenia emitowane przez te zaklady spo-
wodowaly wyrazny spadek liczebnosci Carabodes labyrinthicus i Diapteroba-
tes humeralis, a tolerowal je Trichoribates trimaculatus.

Stowa kluczowe: zanieczyszczenia siarkowe, miodniki sosnowe, bioindykatory,
Acari, Oribatida
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SOIL GAMASID MITES (ACARI) SETTLING
IN THE FOREST LITTER ON THE NATURE RESERVE AREA

IN MT. JUMBONG, SOUTH KOREA *
Stawomir Kaczmarek, Joon Ho Lee*

Department of Biology and Environmental Protection, Pedagogical University,
ul. Chodkicwicza 50, 85-667 Bydgoszcz

* Department of Agricultural Biology, Seoul National University,
441-744 Suwon, Korea

Synopsis. Studies were carried out in the species composition and the
number of soil gamasid mites in the forest litter placed into the soil in the
natural deciduous stand in the in Mt Jumbong Reserve Area. The investi-
gated samples were occupied by 52 species of gamasid mites. Intensive
settlement of the forest litter by these mites was recorded in the autumn
periods and it decreased in spring and summer. In these periods, the forest
litter was penctrated by a small number of specics, and the diversity of
these group of mites cxpressed by Shannon's index reached the lowest
values. In the successive periods of the growing season, there followed
great changes in the structure of species domination. A high number and
domination of Asca aphidioides and Holaspina ochraceus were found in
autumn, while in spring and summer these indices decreased. On the other
hand, an increase of the number in the spring and summer periods was ob-
served by Parasitus sp. 1, Hypoaspis vacua, Asca sculptrata, Veigaia tib-
betsi and Zercon szeptyckii. The y* analysis revealed a positive connection
of Asca sculptrata, Lasioseius sp. 1, and Dendrolaelaps fukikoae with the
microhabitat of the south-facing slope, while Parasitus sp. 1 was con-
nected with the microhabitat of the north-facing slope.

Key words: Mt. Jumbong, forest litter, Acari, Gamasida
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3. RESULTS AND DISCUSSION

The bags with litter were penetrated by a total of 52 gamasid mites species.
In the north-facing slope there occurred 44 species, and in the south-facing
slope 41 specics of these mites were found (Tab. 1).

Table 1. Analysis of gamasid mites associated with the northern facing slope (NI'S) and
southern facing slope (SFS) of Mt. Jumbong (litter-bags-method)

Index NES
13.10.94 22.04.95 22.06.95 1.09.95
Indiv. number 368 42 64 108
Specics number 35 17 20 21
SD 32,14 4.57 5.40 17.27
H 273 2.52 2.61 2.63
J 0.77 .89 0.87 0.87
Index SIS
22.10.94 22.04.95 22.06.95 1.09.95
Indiv. number 379 49 26 68
Species number 33 13 I 16
SD 26.99 3.41 4.93 6.75
H' 2.68 2.34 1.64 2.41
J 0.77 0.91 0.68 0.87

The greatest density, the highest number of species and the highest level of
Shannon’s index were recorded on both slopes in the initial period of the stud-
ies. Both in spring and summer, the analysed indices decreased, and their drop
was more visible on the south-facing slope of the hill than on its north-facing
one. In the final period of studies, the numbers of mites, the number of species
and the gamasid diversity increased again. It should be stressed that the differ-
ences between the obtained values of Shannon’s index for all investigated peri-
ods on the south-facing slope were statistically significant, and in reference to
the north facing slope such dependences were not found. Similar changes refer-
ring to the dynamics of settlement of the forest litter and the diversity of com-
munities were obtained in the same rescarch conditions in reference to sapro-
phagous Oribatida [4]. An intensive penetration by gamasid mites was also
observed in the initial period of the decay of the leaves of chestnut, beech, oak,
alder and birch [ 1, 3, 8, 10].

In the initial period of studics, the gamasid mites were predominated by
Asca aphidioides (L.) that reached the eudominant class on both slopes (Tab.2).
In the spring and in the summer, the dominating position on the north-facing
slope was taken over by Parasitus sp.1. and on the south-facing slope, there
dominated Gamasellus humosus Ishikawa in the class of eudominants, and
Dendroluelaps fukikouae Ishikawa in the class of superdominants (D = 57.7%).






Soil gamasid mites ... 211

It 1s interesting that during the processes of leaf compost decay, the in-
crease of the participation of another representative of genus Dendrolaelaps,
1.e. D. latior (Leitner) was recorded [3]. In the final period of studies on the
north-tfacing slope, there dominated Holaspina ochraceus (Ishikawa) while on
the south-facing slope, a high domination index was reached again by Asca
aphidioides (L.). Generally, the study found that in the autumn periods, in the
bags with litter, there predominated representatives of Ascidae and Parholaspi-
didae families, while in spring and summer, the participation of Parasitidae and
Veigandae families increased.

An analysis of the connection between the dominating gamasid mites spe-
cies with the microhabitat has revealed a positive dependence between Asca
sculptrata (Aoki), Lasioseius sp. 1 and Dendrolaelaps fukikoae Ishikawa and
the south-facing slope, as well as a connection between Parasitus sp. 1 and the
north-facing slope (Tab.3).

Table 3. Association of dominant gamasid specics for the northern facing slope (NFS) and
southern facing slope (SFS) of Mt. Jumbong (litter-bags-method) (y~ analysis)

Name of species e NFS SES
A. aphidioides 2.80 ns 0 0
A. sculptrata 33.60 E +
H. ochraceus 3.80 ns O 0
Parasitus sp.1 17.97 + —
V. ashizuriensis 0.02ns 0 0
V. uenoi 3.56ns 0 0
Lastoseius sp.1 8.49™ ~ +
D. fukikoae 14.43" - +
Z. szeptyckii 2.57ns 0 0

Explanations: + positive association; - negative association; O no association:

Ak Aok,

ns - not significant;  significant at p = 0.01;  significant at p = 0.001

Changes of the domination index permitted one to distinguish among the
gamasid mites two groups of species. In the first group, there were Asca aphi-
dioides (L.) and Holaspina ochraceus (Ishikawa) and their participation in the
Gamasida reached a high level in autumn and decreased in the period of spring
and summer (Figs.1 and 2).

In the second group, there occurred Asca sculptrata (Aoki), Veigaia tibbetsi
Farner, Hypoaspis vacua (Michael), Parasitus sp.1 and Zercon szeptyckii Bla-
szak, and their domination distinctly increased in the period of spring and
summer, and decreased in autumn. It should be noted that the different dynam-
ics of the population number of Asca aphidioides (L) and A. sculptrata (Aoki)
during the year decreases the competition between them and permits a better
exploitation of convergent ecological niches.
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EFFECT OF INDUSTRIAL POLLUTION EMITTED
TO THE ATMOSPHERE ON SOIL MITES
OF ZERCON C.L. KOCH GENUS (ACARI, GAMASIDA)
IN YOUNG SCOTS PINE FORESTS

Stawomir Kaczmarek

Department of Biology and Environment Protection, Pedagogical University,
ul. Chodkiewicza 51, 85-667 Bydgoszcz

Synopsis. The article presents the reaction of mites species of Zercon
genus oceurring in the soil of young Scots pine forests polluted by nitro-
gen, sulphur, phosphorus and fluorine compounds and by heavy metals
and calcium dust. The investigated arcas were situated in a zone where the
soil pollution gradient was increased and the pH value decreased with the
decreasing distance from the pollution source. A high sensitivity to the
increase of the concentration of sulphur. phosphorus and fluorine com-
pounds and heavy metals in the soil was recorded in Z peltatus. On the
other hand. Z. triangularis proved to be sensitive to a high level of con-
tamination by nitrogen and calcium dust. In soils contaminated by heavy
mctals, the reaction of species replacement was found within the genus
Zercon. Zercon zeluwaiensis, sensitive (o these cmissions, was replaced
by Z. peltatus, while the latter was superseded by Z. triangularis being
a morc resistant one.

Key words: industrial pollution. pine forest. Acari, Gamasida

1. INTRODUCTION

The carlier works [1-5] present the reaction of mites in young Scots pine
forests to the pollution of the soil environment by nitrogen, sulphur, phosphorus
and fluorine compounds and by heavy metals and calcium dust. In all investi-
gated pine stands, the concentrations of these pollutants in the soil increased in
the direction of the emission source. On strongly polluted areas, the mites den-
sity, their diversity and the number of Oribatida and Gamasida species were
recorded. The objective of the present work was the presentation of the species
reaction of genus Zercon mites to different types of industrial pollutions pene-
trating into the soil environment of young Scots pine forests.
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Fig.2. The relationship between copper (Cu) concentration and Zercon peltatus density
in the soil of young Scots pine forests polluted by copper smelting works
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Fig.3. The relationship between calcium (Ca) dust and Zercon triangularis density in the
soil of young Scots pine forests polluted by ,, Kujawy” cement factory
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INFLUENCE OF SULPHUR POLLUTION
EMITTED BY THE "WISTOM” CHEMICAL FACTORY
ON SOILL MITES (ACARI) IN YOUNG SCOTS PINE FORESTS,
WITH SPECIFIC ANALYSIS OF ORIBATIDA

Andrzej Klimek, Stanistaw Seniczak

Department of Ecology, University of Technology and Agriculture,
ul. ks. A. Kordeckicgo 20, 85-225 Bydgoszcz

Svnopsis. The influence of sulphur pollution, with a large amount of
SO, and CS,. on soil mites in young Scots pine forests (plant association
Leucobryo-Pinetum) about 20 year-old, was investigated. The concen-
tration of sulphur in the soil was lowest in the control plot and increased
towards the pollution source. In polluted plots, the density of mites was
significantly fower than in the control plot, mainly due to the Oribatida,
which predominated and were scensitive to this pollution. In all polluted
plots the species number of mites was fower than in the control plot. Some
species were sensitive (o pollutants, others tolerated them.

Key words: sulphur pollution, pine forest, bioindication, Acari, Oribatida

1. INTRODUCTION

In the previous papers [1, 2] the effect of air pollution, rich in SO, and CS,
and emitted by the "Wistom” chemical factory, on arboreal mites, was investi-
gated. In polluted plots, the densities of total Acari and Oribatida were signi-
ficantly lower than in the control plot, while the Gamasida and Actinedida
tolerated sulphur pollution. In highly and medium polluted plots, the species
number of oribatid mites was lower than in less polluted plot and the control
plot. Among oribatid mites, some species were sensitive to sulphur pollutants,
while Trichoribates trimaculatus tolerated them.

In forest ccosystems sulphur pollution decreases the production of trees
such as acid rain. In this way it also decreases the amount of forest fall, which
is important for soil animals, including mites. In Scots pine forests, the litter is
acidic, so low doses of sulphur do not change the soil pH that much, and
sometimes increase the density of mites [4, 8]. Higher concentrations of sulphur
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are toxic to organisms [6, 7, 9], and reduce the density and species number of
mites, causing soil degradation.

In this research the effects of air pollution produced by the "Wistom™
chemical factory on soil mites in about 20 ycar-old Scots pine forests was
investigated.

2. STUDY AREAS

Three polluted plots were chosen at distances of 1.0 km (plot 1), 3.8 km
(plot 2) and 9.0 km (plot 3) from the pollution source, and a control plot (4)
was chosen 14.0 km from this source. The degree of damage of Scots pine trees
by air pollution increased from plot 3 to plot 1. The investigated forests
represented plant association Lewcobryo-Pinetim. in which Scots pine (Pinus
sylvestris 1..) predominated, with scarce birch (Betula pendula Roth.y and oak
(Quercus petraea Liebl. and Q. robur L.). A more detailed characterisation of
the study areas has been given earlier [2].

3. METHODS

The mites were investigated in the above plots during spring and autumn
of 1991 and 1992. Samples of 17 ¢cm” in arca and 20 ¢m deep were taken in
areas of forest floor covered with dead needles, in 10 replicates, and cach was
further divided into organic and mineral horizons, approximately S cm and 15 ¢m
thick, respectively. Mites were extracted from the material in high gradient
Tullgren funnels. Nearly 49000 mites were investigated.

We determined the Oribatida to species or genus. including juvenile stages:
the other mites were identified to order. The species diversity of Oribatida was
characterised by the Shannon H index |5].

The concentration of sulphur was determined in organic horizon and mincral
soil. Pooled samples were mineralised, and total sulphur was measured using
the nephefometry method.

4, RESULTS

4.1. Concentration of sulphur in soil

The concentration of sulphur in soil was lowest in the control plot, and in-
creased in the direction of pollution source (Fig.1). Organic horizon accumulated
more pollution than mineral soil. In plots | and 2, the concentration in organic
horizon was respectively 1.6 and 1.3 times higher than in the control plot, while
in the distant plot 3 it was similar as in the control plot. The concentration of
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GAMASID AND ORIBATID MITES OF ANTHROPOGENICALLY
TRANSFORMED GALENA-CALAMINE MINING WASTELANDS

Grazyna Madej, Piotr Skubata

Department of Ecology, University of Silesia,
ul. Bankowa 9, 40-007 Katowice

Svnopsis. Mites (Oribatida, Gamasida) of two adjacent, abandoned
old galena-calamine mining wastelands with different plant communities
were investigated. The differences in species composition and abundance
were great. Ninety-five species of mites were recorded from both sites, but
only 22 were common to both sites. Different mite communitics were
found with regard to the type of vegetation. The results indicate that the
investigated communities represented the last stage of mite community
development.

Key words: Oribatida, Gamasida, community structure, galena-calamine
mining wastclands

1. INTRODUCTION

The study of the succession of mite communities in anthropogenic soils is
still in the preliminary stages. Little research was been made on the mite suc-
cesston in postindustrial wastelands [1, 2, 4, 6, 7].

This paper describes the later stages of succession of Oribatida and Gama-
sida communities in old galena-calamine open cast mining wastelands. Galena-
-calamine open cast mining wastelands represent a drastically modified and
difficult habitat for mites.

This work is a part of the larger study on the structure of mite communities
of varying successional ages in industrial wastelands. Few studies described the
younger phases of the succession of mite communities on galena-calamine
wastelands [4, 7]. The last stage of the development of a mite community in
galena-calamine wastelands with pine and beech were also analysed [35, 8].

A comparison of the two adjacent wastelands (afforested and unforested)
of identical age, developed on the same soil parent material, is what concerns
the present paper.
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Table 1. Abundance of the Acari in the meadow and refuse dump (in indiv./m®)

20.08.1991 ] 3.11.199] 2.03.1992 | 27.04.1992

Mcadow

Mesostigmata 48%8.8 21606.6 2388.8 1815.0
Astigmata 1444.4 37.0 1018.5 1055.5
Prostigmata 4000.0 92.6 407.4 870.4
Cryptostigmata 4240.7 4911.1 1962.9 6407.4
Refuse dump

Mesostigmalta 5685.2 3574.1 1537.0 4259
Astigmata 111 685.2 148.1
Prostiginata 11111 18.5 277.7 685.2
Cryptostigmata 16111.0 3740.7 2129.6 3500.0

In the refuse dump were different communities of mites than those in the
meadow (8¢ = 0.38). Among four species of astigmatid mites, found in the
meadow (Rhizoglyphus robini  Claparéde, Schwiebea talpa Oudemans,
Schwiebea cavernicola Vitzthum and Schwiebea sp.), only Rhizoglyphus robini
occurred in the refuse dump, but was not numerous (55.5 - 444.4 indiv./m").
Tvrophagus palmarum Oudemans was found exclusively in the refuse dump,
but sporadically (37 indiv./m’) (Tab.2).

Table 2. Abundance of dominant specics of Mesostigmata and Astigmata in the meadow
~ . . - 2
and refuse dump (in indiv./m?).

[ 20.08.1991 ] 3.11.1991 | 2.03.1992 | 27.04.1992

Mcadow

Paragamasus physomastax 407.4 1148.1 12222 4814
Rhodacarellus silesiacus 851.8 166.6
Arctoseius cetratus 629.6 18.5 166.6 92.6
Rhizoglyphus robini 1833.0 1222.2 703.7
Schwiebeu talpa 203.7 55.5 18.5
Schwiebea cavernicola 2222 18.5

Schwiebea sp. 37.0 37.0

Refuse dump

Hypouspis aculeifer 611.0 1296.3 2222 92.6
Leptogamasus alstoni 444 4 944 .4 444 .4

Macrocheles insignitus 518.5 92.6 18.5

Hypoaspis praesternalis 148.1 407 .4

Dendrolaelaps stammeri 555.5

Rhizoglyphus robini 55.5 444 .4 203.7

Tyrophagus palmarum 37.0
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SOIL MESOSTIGMATA (ACARI) OF 3 EXPERIMENTAL
SCOTS PINE STANDS IN THE GUBIN FOREST DISTRICT

Mucie) Skorupski, Pawet Blaszezak
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AL Cieszhowski University of Agriculture
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Synopsis. The article contains a list of Mesostigmata species. which
were found in alitter of pine stands. In total, 18 species were found.

Key words: mites, Acart. Mesostigmata, Scots pine {orest

1. INTRODUCTION

Research on the influence of methods of forest management systems on
the stability and productivity of pine stands was carried out on the experimental
arca of the Departiment of Silviculture of Poznan University of Agriculture. The
arca is located i the Gubin Forest District (Poland W). Due to the harmfulness
of the clear cutting system, there was mitiated an experiment for the scale of
changes in the ccosystem under the influence of different management systems.
The expernmental arca of 88.34 ha consists of a complex of Scots pine (Pinus
svlivestriy 1L.) stands, which arc to a large degree co-cval and growing in similar
habitats. The complex is divided into three areas: |. Experimental area, with
stands managed without clear cutting (pine 90 year-old, 36.47 ha). 2. Compa-
rative arca, excluded from management (pine 70 year-old, 25.45 ha). 3. Tradi-
tionally managed arca, where regular procedures are implemented in accordance
with the current forest management plan (pines 95 year-old. 26.42 ha) [1].

Due to their current plant-composition, the analysed phytocoenoscs may
be classified as belonging to the group of the sub-oceanic pine forests Leuco-
bryo-Pinerm. In places, it contains sometimes thick pine undergrowth. The
ground cover of the discussed arca provides three forms of Leucobryo-Pinetum:
a) litter-and-moss-grown, b) fascicular, ¢) with eagle fern (Preridium aquilinum
(L) Kuhn) involved. The fascicular form is the most widely spread (it covers
the entire traditionally managed arca), with bilberry (Vaccinium myrtillis L.) as
the most dominant species, Shrubs of cowberry (Vaccinium vitis-idaea 1.}, bil-
berry and heather (Calluna vulgaris (1..) Salisb.) cover substantial parts of both
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POROWNANIE ZGRUPOWAN MECHOWCOW (ACARI, ORIBATIDA)
W TRZECH GORSKICH LASACH W POLSCE.
1. ANALIZA ZOOCENOLOGICZNA

Streszczenie

Badania prowadzono w rezerwacie ,,Pod Rysianka” (Beskid Zywiecki),
ktéry obejmuje ocalaty skrawek puszczy karpackiej. W glebie trzech sasiaduja-
cych gorskich zespoléw roslinnych (buczyna, bor mieszany i bor swierkowy)
opisano trzy odmicnne zgrupowania mechowcow. Najliczniejsze wystepowanie
roztoczy odnotowano w miesiacach jesiennych i zimowych. Strukwra zgrupo-
wan (analizowana w oparciu o wskaznik dominacji oraz statosci wystgpowania)
byla rozna, to jednak w kazdym przypadku dos¢ stabilna. Zwraca uwage sto-
sunkowo wysoki udzial w zgrupowaniach gatunkéw eurytopowych, panfitofa-
gicznych 1 kosmopolitycznych, co wskazuje na surowe warunki klimatyczne,
dos¢ trudne warunki zycia dla roztoczy w badanych glebach rezerwatu.

Stowa kluczowe: Oribatida, lasy gorskie, struktura zgrupowan
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Actinedida appeared less sensitive to this concentration of heavy metals than
predatory Gamasida. Furthermore, Acaridida occurred even in higher numbers
on highly contaminated plots than in the control. It partly corresponds with the
results obtained on dumps in the “Zabic Dotly” area. Oribatid mites usually
constitute from 60 to 90% of the total number of Acari in natural biotopes,
whereas their proportion becomes lower in the soils under the anthropogenic
influence 8, 15]. Oribatids do not participate in early colonisation; however the
addition of even a small amount of organic matter accelerates the development
of mite communities [3, 5]. It was characteristic that on the youngest dump
(site 1) where the amount of organic matter was highest, the community was
much better developed.

4. CONCLUSIONS

1. Mites of the Actinedida and Acaridida groups prevailed on waste-tips of the
zinc and lead industry. The oribatid communities were in an early stage of the
development characterised by low abundance, number of species and spe-
cies diversity.

2. The structure of the oribatid community on the youngest dump (site ), which
was not reclaimed, was the most balanced.

3. Some species (Tectocepheus velatus, Oppiella nova, Liochthonius lapponi-
cus, L. propinguus and Suctobelbella acutidens) may be regarded as pioneer
species typical of carly stages of succession on post-industrial dumps.

4. An almost cqual proportion of microphytophages and panphytophages and
the preponderance of species having more ecological plasticity of cosmo-
politan distribution, was typical of oribatid communities on the dumps.

5. The oribatid community appeared to be a good indicator of the rate of the
colonisation process on post-industrial dumps.
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Eurytopic species played an important role in oribatid communities (e.g.
Tectocepheus velatus (Michael), Scheloribates laevigarus (C.L. Koch), Gusta-
via microcephala (Nicolet)). Only 3 specics from the midst of 12 dominants
were mites typical to open habitats (Punctoribates punctum (C.L. Koch), Lieb-
stadia similis (Michael) and Eupelops tardus (C.L. Koch)). There was no spe-
cies regarded as halophilous. Only some of them (L. similis, Heminothrus
peltifer (C.L. Koch) and T. velatus) were recorded in saline soils [8, 9]. Numer-
ous species of Gamasida are known as cuedaphic mites, of small sizes, slowly
moving, characteristic of open habitats (e.g. Rhodacarellus silesiacus Will-
mann, Rhodacarus calcarularus Berlese, R. mandibularis Berlese, Eviphis os-
trinus (C.L. Koch). Several of the recorded species were observed abundantly in
saline soils. They were the following species: Lysigamasus vagabundus (Karg),
Hypoaspis aculeifer (Canestrini), Veigaia nemorensis (C.L. Koch), Macroche-
les glaber (MUller), Pachylaelaps furcifer Oudemans, Arctoseius cetratus
(Sellnick), Lasioseius berlesei Oudemans [3, 4, 8, 9]. The first species, of high
dominant value (5.5%), is cven regarded as an indicator of salt concentration [4].

The structure of oribatid and gamasid communities, based on the domi-
nance index was stable (Tab.1).

Table 1. Abundance and dominance and constancy of occurrence indices of numerous
mite specics on the wasteland in Bierun

Specics Abupdange Dominance ofoirlcstfirnci]{:c
h ) (indiv./m”) (%)
(%)
1 2 3 4
ORIBATIDA
Punctoribates punctum (C.L. Koch) 882 20.8 38.8
Tectocepheus velatus (Michacl) 615 14.5 46.9
Phthiracarus globosus (C.1. Koch) 316 7.4 28.1
Liebstadia similis (Michacl) 295 7.0 22.5
Eupelops tardus (C.L. Koch) 201 4.7 23.7
Galumna obvia (Berlese) 194 4.6 18.1
Scheloribates laevigatus (C.L. Koch) 194 4.6 20.6
Gustavia microcephala (Nicolet) 146 34 14.4
Hermaniella dolosa Grandjcan 132 3.1 13.7
Medioppia obsoleta (Paoli) 101 2.4 1.9
Ceratozetes peritus Grandjcan 90 2.1 7.5

Oppiella nova (Oudemans) 90 2.1 8.1
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brachiatus Sitnikova, 1975, Sphaerozetes tricuspidatus Willmann, 1923 and
Trichoribates oxvpreus Berlese, 1910,
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GLEBOWE ROZTOCZE (ACARI, ORIBATIDA, GAMASIDA)
W WARUNKACH ODDZIALYWANIA
ZASOLONYCH WOD KOPALNIANYCH

Streszezenie

Opisano zgrupowania roztoczy z rzgdu Oribatida 1 Gamasida w glebie nie-
uzytku okresowo zalewanego zasolonymi wodami z kopaln. W okresie badan
zebrano 3034 roztoczy nalezacyeh do 116 gatunkéw Oribatida 1 Gamasida.
Zgrupowania roztoczy w glebie badanego nicuzytku nie byly typowe dla zgru-
powan solnisk. Liczba gatunkéw roztoczy byta bardzo duza, a dwa gatunki byty
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DEGRADATIVE SUCCESSION OF ACARI
IN DECAYING GRASS

Antoni Wasylik, Henryka Kaminska

Institute of Ecology, Polish Academy of Sciences,
Drziekanéw Le$ny k. Warszawy, 05-092 Lomianki

Synopsis. A ficld experiment concerning the role of saprophagous
Acari in the initial stage of the decomposition of Dactylis glomerata hay
was_conducted. Colonisation by mites occurred after a delay, i.c. after de-
composition had proceeded to a certain degree. Pioneer colonisers were of
the genus Tyrophagus, and they dominated on the hay, whereas Oribatida
were scarce. Oribatida and also Tarsonemidac dominated in the soil.

Key words: degradative succession, saprophagous Acari, Tyrophagus,
Oribatida

1. INTRODUCTION

Team resecarch headed by Ostrihanska-Kajak [5] conducted in 1992 and
1993 at L.omna (in the buffer zonc around Kampinoski National Park near War-
saw) considered the influence of epigeic macroarthropods on the decomposition
of dead organic matter in soil. The work presented here aimed to assess the role
of particular groups of mites in the succession associated with the ongoing de-
composition of organic matter. For this purpose, the communities of sapropha-
gous Acari of a meadow soil and of decomposing cocksfoot grass Dactylis glo-
merata were compared.

2. STUDY AREA, MATERIAL AND METHODS

The work was done on a long-established Arrhenatheretalia meadow on
gleyed black earth with pH (in H,O) of 4.4 [3]. In experiments, two types of
1solators were used: open ones penetrable by invertebrates and closed ones
inaccessible to these antmals. Soil monoliths were placed in the isolators,
closed with the stylon nets, and immediately returned to the places from which
they had been taken. The containers placed on the surface of the monoliths
contained weighed portions of hay formed from the aboveground parts of the
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Fig. 1.A. The loss of mass of Dactylis glomerata and the colonisation of grass by saprophagous
Acart: a - mass of hay remaining, b - mites in the litter layer;
B. The dynamics of the population of saprophagous mites in the meadow soil

In 1993, the peak density of mites was noted in April. This was followed
by an abrupt decline in May and then by continuous growth in the remaining
months. An intensive, 1.8 fold increase in density characterised the May-June
pertod and a 1.5-fold increase the June to September period.

Mite communities showed a phase of rapid growth in both the experimen-
tal hay and the meadow soil. In the former, the increase was achieved within
a 1-month period, while in the latter it lasted longer (as, e.g. in 1993).

3.2. The dominance structure of the communities of saprophagous mites

The meadow soil and experimental hay were colonised by almost the same
taxa of mites (Fig.2). Individuals of the genera Schwiebea, Scutacarus and Im-
paripes and of the family Nanorchestidae did not occur in the hay, but their
percentage representation in the community of the meadow soil was also very
low (usually below 19%). The community colonising the hay included individu-
als of the genera Acotyledon and Acarus, which were not noted in the meadow
soil. These mites, however, accounted for less than 1% of the community.

The communities of mites in the meadow soil differed from those in the
hay in their less acute dominance structure. In 1992, the community in the
meadow soil was mostly formed by Oribatida (31% of individuals), Tarsonemi-
dae (39%) and Tvrophagus (11%). The respective figures for these groups in
1993 were 58%, only 9% and 14%. In contrast, the communities in the hay
were dominated by a single genus Tyrophagus. This genus accounted for 91%
of the total number of individuals in the community in 1992 and for 94%
in 1993, Mites of the family Tarsonemidae accounted for 4% of the total, while
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SOIL GAMASINA (ACARIL, GAMASIDA)
OF THE FERTILE CARPATIAN BEECH FOREST
IN THE GORCE NATIONAL PARK

Pawet Szymkowiak

Department of Animal Taxonomy and Ecology, A. Mickicwics University,
ul. Szamarzewskicgo 9TAL 60-569 Poznan

Svuopsis. The composttion of species and zoocenological structure
of sotl Gamasina communities of Carpatian beech forest in the Goree Na-
tonal Park were analysed. Five thousand eight hundred and seven speci-
mens, representing 53 species, were identificd. The most common species
were: Veigaia nemorensis. Leptogamasus decoratus, Zercon triangularis
and Geholaspis pauperior. Iphidosoma physogastris, Veigaia perinsolita.
and Epicriopsis rivus were recorded for the first time in Poland.

Kev words: Gamasina, community structure, Carpatian beech forest, Goree
National Park

I INTRODUCTION

Even a brief analysis of the data on the soil Gamasina mites suffices to re-
veal that the information about this suborder in Poland is rather far from com-
plete. There are a few papers. which analysed this group of mites in some inter-
esting ecosystems In nature reserves or national parks. Some faunistic data can
be found in monographs on particular familices, systematic works such as revi-
stons, descriptions of new species, and in some brief comments on the sites of
the species of mites, which are rare in our fauna. Some data on the occurrence
and distribution of particular species can also be found in papers on selected
problems of coexistence, including parasitism in various groups of invertebrates
and vertebrates. ew attempts have been made to characterise the Gamasina soil
fauna in protected arcas by [ 1.2, 3,4, 20] and [21]. Recently, a through analysis
of the sites of some Gamasida mites in national parks was made [9]. From the
Goree National Park arca 21 species were reported, and three were qualified to
the genus level,
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4. RESULTS

4.1. Composition of species

The results presented in this paper are based on analysis of 5807 specimens
repesenting 53 species (Tab.1) of soil Gamasina, including 3610 adults and

2197 juveniies.

Tablc 1. The dominance and constancy indices of some gamasid mites in the fertile

Carpatian beech forest

. Jominance “onstanc .
Species P ?:] % v C()?glﬁ?(’y Variants
1 2 3 4
Ameroseius longirichus Hhirschmann, 1963 0.0 1.1 DeFr
A plunugerus (Oudemans, 1930) 0.5 39 DgFz/Dglu
Arctoseius magnanalts Evans, 1958 0.2 34 Deb7/DgFu
A. semiscissus (Berlese, 1892) 0.0 0.6 Dglz
Epicriopsis rivus Karg, 1971% 0.2 2.8 Dgk//DgFu
Ipierius resinae Karg, 1971 1.0 14.0 Deliz/DgFu
Fugamasus cavernicola Tragardh, 1912 0.0 0.6 Dgl-z
Eviphis ostrinus (C.L.Koch, 1836) 0.8 12.9 DgFz/DgFu
Gamasellus montanus (Wilmann, 1936) 1.2 7.9 Dglz/DgFu
Geholaspis longispinosus (Kramer, 1870) 2.0 18.0 DgFz/DgFu
G. mandibularis (Berlese, 1904) 0.2 4.5 DgFz/DgFu
G. pauperior (Berlese, 1918) 9.1 32.0 DgFz/DgFu
Holoparasitus ampullaris Witalinski, 1994 1.2 12.4 Degliz/DgFu
Holostaspella exornata Fillipont & Pegazzano, 1967 0.0 0.6 DgFu
Hypoaspis aculeifer (Canestrini, 1883) 0.0 0.6 DgF7
Iphidosoma physogastris Karg, 1971 0.0 0.6 DgFu
Leptogamasus bicorniger Witalinski, 1977 0.8 10.7 Dgkz/DgFu
L. decoratus Witalinski, 1973 19.8 48.3 DgFz/DgFu
L. facetus Witalinski, 1973 0.1 1.1 Dglz/DgFu
Macrocheles glaber (Miller, 1860) 0.0 0.0 DgFz
M. montanus (Willmann, 1951) 0.4 5.1 DeF7/DgFu
Pachvlaelaps furcifer Oudemans, 1903 0.0 1.1 DgFz
P.ineprus Hirschmann & Krauss, 1965 1.2 8.9 DgFz/DgFu
P. laeuchiit Schweizer, 1922 0.1 2.2 DgFz/DgFu
P. magnus Halbert, 1915 0.2 2.8 DgF7z/DgFu
P. undulaties Evans et Hyatt, 1956 0.9 9.0 DgF//DgFu
P. vexillifer Willmann, 1956 2.1 18.5 DgFz/DgFu
Paragamasus cambriensis Bhattacharyya, 1963 0.3 5.1 DgFz.
P. holzmannae (Micherdrinski, 1969) 0.4 4.5 DgFz/DgFu
P.runcatellus (Berlese, 1903) 0.2 0.6 DgFz
Parazercon radiatus (Berlese, 1914) 0.5 5.6 DgFz/DgFu
Pergamasus barbarus (Berlese, 1904) 1.6 16.3 DgFz/DgFu
P. brevicornis Berlese, 1903 2.1 18.8 Dglz/DgFu
P. mediocris Berlese, 1904 1.2 135 DegFz/Dglku
Prozercon fimbriats (C.1. Koch, 1839) 0.0 0.6 DgFz/DgFu
P. kochi Sellnick, 1943 3.0 16.3 DgFz/DgFu
P. kunsti Halaskova, 1963 0.5 1.1 DgFz/DgFu
P. sellnicki Halaskova 1963 0.2 2.2 DgFz/DgFu
P. traegardhi (Halbert, 1923) 0.0 1.1 DgFz/DgFu
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EUPTYCTIMOUS (ACARI, ORIBATIDA) MITES
FROM THE BERMUDA ISLANDS

Wojciech Niedbata

Department of Animal Taxonomy and Ecology, Adam Mickiewicz University,
ul. Szamarzewskiego 91a, 60-569 Poznan

At 20 different localities of Bermuda Islands, 17 species of euptyctimous
mites have been found. The majority of them are widespread, 4 are semicosmo-
politan and 4 are Gondwanan, two originate from Central America, one from
North America, one from the Neotropical region, one has probably been intro-
duced from Europe. Of the four endemic species one is of Neotropical origin,
one of North American origin, one of central American origin. The origin of
fourth species is enigmatic. In general, it can be said that the euptyctimous mi-
tes fauna of Bermuda Island is of mixed character, with contributions from all
parts of the American continent.
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EUPHTHIRACAROIDEA (ACARI, ORIBATIDA)
FROM ETHIOPIAN REGION

Wojciech Niedbata

Department of Animal Taxonomy and Ecology, Adam Mickiewicz University
ul. Szamarzewskicgo 91a, 60-569 Poznan

The fauna of Euphthiracaroidea of the Ethiopian region has not been suffi-
ciently well recognised; the hitherto collected data are fragmentary, so it seems
too early to draw conclusions about the zoogeography of the region. The con-
clusions presented here are rather hypothetical.

From among 30 species of Euphthiracaroidea known from the Ethiopian
region, only five are widespread and most probably introduced. They are semi-
cosmopolitic Rhysotritia ardua, species which was found at the sites in central
Africa, and three pantropical species: I. krakatauensis occurring in Tanzania
and on a few islands, Rhysotritia anchistea found in central Africa, M. tropica
occurring on the Comoro Islands and Seychelles and Rhysotritia spiculifera
probably oriental origin and significantly disjunctive, found on in Ivory Coast
and on Comoro.

From the remainder 25 species whose occurrence is limited to the Ethio-
pian region, 12 are widespread on Africa and 13 have been classified as en-
demites (five of them, so nearly a half, belong to the subgenus Pocsia, they
were found mostly in Tanzania). The species classified to the two groups occur
both on the continent of Africa and on the islands near it. Nineteen of these
species occur only in continental Africa, including six more or less extensive
(0. africana, M. ruwenzorii, 1. (A.) compacta, E. (P.) disparilis, E. (P.) hetero-
trichus, R. rustica), eleven occur in the restricted area of one country in central
Africa, and they are: O. solitaria, M. australis, I. (1.) breviseta, I. (1.) nuda, E.
(P.) africanus, E. (P.) bicarinatus, E. (P.) inopinatus, E. (P.) kunsti, E. (P.) se-
cundus, E. (P.) trentus, R.. reticulata.

From among another group of 8 species found only on the islands, three
were found on a few islands (O. spinosa, M. hauseri, M. tropica) while the oc-
currence of 5 was limited to only one island (O. succinata, I. (I.) clavata, 1. (I.)
paulyi, I. (I.) tripartita, A. herenessica). Only three species were found to occur
both on the continent and on the islands, these are: O. tiwi, I. (I.) krakatauensis
and R. spiculifera.
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The Ethiopian fauna of euphthiracaroid mites is assumed to be very old.
dating back to the time before the division of Gondwanaland, which is indicated
by the presence of 7 species (almost 25%) of the two very primitive genera Ori-
botritia and Mesotritia. Also phylogenetically the youngest genera such as Riv-
sotritia and Microtritia are represented. No correlation was established between
the geographical distribution of the species and phylogenctic hypotheses of
Euphthiracaroidea.

The specific environmental conditions favoured adaptive radiation leading
to the appearance of subgenera specific of this region like Afrotritia and Pocsia.
The adaptive radiation of the Pocsia species was particularly strong, it is repre-
sented by 8 species which makes over 25% of the Euphthiracaroidea found.
Genus Pocsia is a vicariant of the genus Fuphthiracarus, which is rather com-
monly found in the Nearctic Region.

In concluding, the fauna of Euphthiracaroidea in the Ethiopian region has
developed a strong regionalism and reveals either distant or no relationship with
the faunas of other zoogeographical regions. Moreover, the fauna of Euphthira-
caroidea shows very limited affinity to the Oriental fauna, despite the supposed
contact with India in the remote past. The presence of the specics 1. (1) kraka-
tauensis, R. spiculifera and perhaps R. anchistea support the only evidenced
relationship with the Oriental fauna. These data are confirmed by results of
studies on other kinds of animal groups.






