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Summary

Living adult mites of Ctenoglyphus plumiger (Koch) were found in hay stored in barn
(Bialowieza National Park, Poland). They were used as initial material for laboratory
monocultures of the species.

Mite cultures and experiments were conducted in the laboratory under controiled
temperature (about 20°C) and RH (about 85%). The main life parameters (average) were as
follows: development cycle - 26.6 days, mortality of preimaginal instars - 25.3%,
percentage of females - 57.2%, longevity of male - 54.5 days, longevity of female - 59.4
days, oviposition period - 45.4 days, fecundity - 104.8 eggs per female lifetime.

Complete development and sufficient productivity of C. plumiger fed bee bread give
evidence that this kind of food is accepted by them. Results show that these mites are
potential pests of bee products.

Bee bread might be recommended as an effective medium for rearing them and mass
production of acarological material for experimental purposes.
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INTRODUCTION

Ctenoglyphus plumiger (Koch) is listed among stored product mites
occurring in haystacks, barns and other farm buildings and infesting hay,
grain, chaff, straw, various kinds of fodder and dried plant materials (Fain
1967, Griffiths 1960, Hughes 1976, Tirk, Tirk 1957,
Zachvatkin 1941, Vitzthum 1929). After other reports (O’ Farrell,
Butler 1948) it has been recorded also from fishmeal. Author found this
species in the nest material of birds (Passer domesticus L.), rodents (Mus
musculus L.) and bumble-bees (Bombus lapidarius L.) (Chmielewski
1975). Sweepings and litter in sheep-folds, cow-sheds and stables (mangers)
are often occupied by this mite. Recently it was observed also in hay
sweepings from feeding racks for wild forests animals (e.g. bisons)
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(Chmielewski 1998) and in buckwheat sweepings (leaves, straw) taken
from barns (Chmielewski, unpulished data).

Geographical distribution of the species registered up to the present:
England, Australia, France, Netherlands, Northern Ireland, Germany, Poland,
Italy, Russia and some countries of former U.S.S.R,, e.g. Armenia, Georgia.

In Poland, this species was found for the first time in 1971, in the Wolin
National Park (Kotczewo, Wolin Island) (Chmielewski 1975) and later in
other regions of this country (Bialowieza National Park, Checiny near Kielce,
Koiscielisko near Zakopane, Pulawy).

In the literature there are some reports that C. plumiger was also found in
apiaries as an associate of bees, colonizing hive debris and honeycombs
(Michael 1901-3, Hughes 1976, Grobov 1991, Zachvatkin
1941). Bee products, especially their mouldy debris, are infested with this
acarid; the mites feed willingly on mycelia of saprophagous fungi.

As the biology of C. plumiger is almost unknown, the purpose of this
study was to determine its life history parameters and possibility of
reproduction on bee bread as potential pest of provisions of bees.

MATERIAL AND METHODS

Live specimens of C. plumiger for initiation of its laboratory cultures
were isolated from some samples of hay sweepings collected in barn localised
in the Polish part of the Bialowieza Forest area during the spring of 1998
(Chmielewski 1998).

The stock cultures were maintained in rearing cages, under controlled
laboratory conditions (temperature ca. +20°C, RH - ca. 85%) and provided
with bee bread as food. Biological experiments were conducted under the
same conditions.

Inert deutonymphs just before transformation into adults were selected
from stock cultures and placed in separate cages. On the day following
emergence, the adult were sexed and paired (female + male). Twenty five
pairs were formed; mite pairs were put separately into cages and observed
until their death. Every 1-2 days the laid eggs were counted and removed from
the cages. Fecundity and longevity of mites were recorded.

An ontogenic study was based on 500 specimens. One-day-old eggs were
put into cages supplied with small pieces of bee bread (5 cages x 100 eggs).
Viability and advances of mite development cycle were observed and
registered daily or every second day.
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RESULTS

Some more important bionomics (average results) of C. plumiger were
found to be as follows: development cycle (without hypopus instar) - 26.6
(14-30) days, mortality of preimaginal instars - 25.3 (17-50)%, percentage of
females - 57.2 (40-76)%, longevity of males - 54.5 (35-86) days, longevity of
females - 59.4 (46-120) days, unfecundity before oviposition - 4.1 (2-8) days,
oviposition period - 45.4 (31-59) days, unfecundity after oviposition period -
11.4 (0-44) days, fecundity of female - 104.8 (57-175) eggs per female
lifetime, productivity per fecundity day - 2.3 (1-10) eggs.

Fig. 1. Ctenoglyphus plumiger (Koch), female - dorsal view; scanning electron
microscope (photo: Dr. D. A. Griffiths, Slough Laboratory, Ministry of
Agriculture, Fisheries and Food, UK)

Ryc. 1.Ctenoglyphus plumiger (Koch), samica - widok od strony grzbietowej;
skaningowy mikroskop elektronowy (fot. Dr. D. A. Griffiths, Slough
Laboratory, Ministry of Agriculture, Fisheries and Food, UK)
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Fig. 2. Ctenoglyphus plumiger (Koch), hypopus - dorsum (Chmielewski 1975)

Ryc.2. Ctenoglyphus plumiger (Koch), hypopus - strona grzbietowa
(Chmielewski 1975)

Fig. 3. Ctenoglyphus plumiger (Koch), hypopus - ventrum (Chmielewski 1975)

Ryc. 3. Ctenoglyphus plumiger (Koch), hypopus - strona brzuszna
(Chmielewski 1975)
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Females start to lay eggs about 4 days after copulation, which is
obligatory condition of oviposition process. Copulation take place soon after
eclosion of imagines and usually is repeated many times during male and
female lifespans or even during the same day. After oviposition, females reach
an unfecund oldery age before their natural death.

C. plumiger form hypopi (hypopus instar or heteromorphic deutonymph),
which differ in behaviour and morphology from adults and other development
stages and were observed in mass cultures of the species from time to time
(Figs. 1-3) (Chmielewski 1975). But in ontogenesis experiments
presented herein, when the mite were placed in the containers for individual
rearing, hypopi were never found.

DISCUSSION AND CONCLUSIONS

Biological characters of C. plumiger, namely: fairly high fecundity,
longevity and vitality of mites fed bee bread show that this product is
accepted by them as food and explain their occurrence in bee hives.

Colonizing of hive debris with these mites, their feeding and development
on mouldy products (pollen, bee bread, dead bees) are circumstances
conducive to spreading of air born fungi.

It suggests the need for initiation of research studies on hygienic and
sanitary importance of these mites, especially on their role as vectors of
saprofagous microorganisms and infestation of hive products with them.

Bee bread might be recommended as an effective natural medium for use
in laboratory monocultures of the species and production of biological
material for experimental purposes and teaching acarology.
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BIOLOGICZNE EFEKTY ZEROWANIA CTENOGLYPHUS
PLUMIGER (KOCH) (ACARI: CTENOGLYPHIDAE)
NA PIERZDZE PSZCZELEJ

W. Chmielewski

Streszczenie

Ctenoglyphus plumiger (Koch) nalezy do roztoczy magazynowych wystgpujacych w
stogach siana, stodotach i innych budynkach gospodarczych. W Polsce gatunek ten byt
znaleziony po raz pierwszy w 1971 w Wolifiskim Parku Narodowym (Kotczewo, Wyspa
Wolin) (Chmielewski 1975), a pézniej w innych rejonach kraju. Byt spotykany takze
w pasiekach, gdzie kolonizowal osyp w ulach pszczelich i plastry pszczele. Produkty
pasieczne, szczeg6lnie ich plesniejace resztki sa porazane przez te rozkruszki, ktore zeruja
chetnie na grzybni grzybow saprofitycznych.

Poniewaz roztocze te uwazane sg za potencjalne szkodniki zapaséw pokarmowych
pszczol, celem obecnych badan jest poznanie mozliwoéci ich rozmnazania si¢ i
parametrow biologicznych na pierzdze.

Zywe osobniki C. plumiger do zatozenia hodowli laboratoryjnych zostaty wyizolowane
ze zmiotkéw siana zebranych w stodole na terenie Puszczy Bialowieskiej. Hodowle
masowe prowadzono w naczynkach hodowlanych, w ok. +20°C, w wilgotnosci wzglednej
powietrza ok. 85% i zaopatrywanych w pierzge pszczela jako pokarm. Do$wiadczenia
biologiczne prowadzono w tych samych warunkach.

Deutonimfy w stanie znieruchomienia przed przeobrazeniem si¢ w imagines wybierano
z hodowli masowych i umieszczano w osobnych klateczkach. Nastepnego dnia, po wylegu
roztoczy dorostych okreslano ich pte¢ i taczono w pary (samica + samiec). Utworzono
acznie 25 par; kazda z nich umieszczono w oddzielnej klateczce i obserwowano az do
$mierci. Co 1-2 dni liczono i usuwano zfozone jaja. Ustalano ptodnos$é i dtugo$é zycia
roztoczy.
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Badanie rozwoju prowadzono na 500 osobnikach. Jednodniowe jaja umieszczano w
klateczkach zaopatrzonych w kawateczki pierzgi (5 klateczek x 100 jaj). Zywotnos¢ i
zaawansowanie rozwoju obserwowano i rejestrowano codziennie lub co drugi dzien.

A oto niektére wazniejsze dane biologiczne ($rednie wyniki) uzyskane w tych
doswiadczeniach: cykl rozwojowy - 26.6 dni, $miertelnos¢ osobnikéw w stadiach
przedimaginalnych - 25.3%, udzial samic - 57.2%, dlugosé zycia: samcéw - 54.5 dni,
samic - 59.4 dni, okres skladania jaj - 45.4 dni, ptodno$¢ samicy - 104.8 jaj w ciagu catego
zycia.

Stowa kluczowe: Acarina, Ctenoglyphus plumiger, szkodniki, biologia, pierzga.
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