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The quality of the food and the feeding mechanism of water mites widely
distributed in fresh water bodies are fairly well known. (Motas, 1928; Uchida,
1932; Ejjdrinskaja, 1950; Bottger, 1962; 1969). However no data are
available as to their exact feeding relations. They are regarded as predatory
animals, consuming mainly crustaceans (Cladocera, Copepoda, Ostracoda) as
well as young Chironomida and Ephemeroptera larvae. There are cannibal-
istic species, toe.

In the present paper the quantitative characteristics of the food utiliza-
tion of some water mite species are investigated.

Materials and methods

In these experiments, water mites (Eylais setosa, Limnesia undulata,
L. maculata, Fiona coccinea, Unionicolacrassipes, Mideopsis orbicularis, Hydro-
droma despiciens, Limnochares aquatica, and Lebertia sp.) collected in Sept.—
Oct. 1969 from small ponds rich in water plants in the environment of the
storage-lake of Ribinsk (U.S.S.R.) were used. They were fed on Cladocera
(Ceriodaphnia quadrangula, Simocephalus vetulus, Bosmina longirostris, Daph-
nia longispina, Sida crystallina) sampled from the same places. According to
data in literature, water mites consume plants, e. g. algae, and perhaps detri-
tus, to0 (Sokolov 1940; K ttdrinskaja, 1950; Bsttger, 1966), we used there-
fore as food some plants (Chlorella sp., Najas microdon, Riccia fluitans, Vallis-
neria spiralis) and detritus too. Before the experiments, the water mites were
kept in an aquarium and regularly fed with unlabelled animals.

Sorokin’s (1966; 1968) isotopic method to investigate the feeding
relations of water invertebrates was employed. Chlorella sp. alga was kept for
2—4 days in cnit- 10 solution (chu, 1942) containing Na24C03. The pray
animals got 3times a day from this labelled alga for 2—3 days. The reciprocal
specific activity of the carbon of the food-organisms was determined before
each experiment. Radioactivity was measured by a thin mica window GM
tube, working with a BFL-25 scaler. The radioactive material was plated in
infinite thin layer. The organic carbon content of the foed-organisms and of the
cons;;mers was determined by destruction with chromsulfuric acid (Ostapejstja,
1965).
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The food-spectrum was determined as follows: The water mites to be
tested were placed in tap water (5—7 animals) then the food-organisms were
added. After 3—6 hours the consumers were freed off the labelled food, the
rest by repeated rinsing, then placed in clean tap water, where they consumed
for two hours unlabelled food in order to remove the labelled food from their
alimentary tract. They were then rinsed again and homogenized. The homog-
enate wasplated on a glass slide of 2 cm diameter, dried off under air, and their
radioactivity was measured. The radioactivity was converted into c.p.m. per
one animal feeding for 24 hours (rx). The rxand Cr values and the G content of
the consumer enabled to calculate sorokin’s assimilation-index (0aC%),i.e.
the carbon content of the food, taken up by a single water mite, in per cent
of the organic carbon content of the animal.

The dependence of the feeding rate of Piona coccinea from the food con-
centration and the optimal food concentration was determined as follows:
into six glass vessels of the same size, containing 100 ml water 5—5 water
mites were placed, and fed with labelled Geriodaphnia for 4 hours. The number
of Geriodaphnia in the different vessels was 5, 10, 20, 25, 30, 40, 50. After
the experiment, the water mites fed on unablabelled food for two hours. Other
procedures as described above. The value obtained for the assimilation-index
was converted into mg biomass/litre.

Results

The reciprocal specific activity of the carbon of foodorganisms (Cr=Cfr)
was 1—1.5x 10-e in algae and 15—30X10-6 in crustaceans.

The feeding selectivity of 9 water mite species was determined related
to 5 Cladocera and 4 plants. According to the quality of food and the quantity,
incorporated in 24 hours, the water mites were divided into two groups:
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Eylaissetosa Pionacoccinea Unionico/a . Limnesia . Mideopsis .
crassipes undulaia orbicularis

Fig. 1. Daily food utilization of some water mite species feeding on different cladocraens
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1 The species, belonging to the first group consume intensively the
cladocerans of their environment, but they show a high selectivity in their
feeding habits, too. They utilize and incorporate the 5 cladoceran species to
different degrees. In the feeding of Eylais setosa and Limnesia undulata the
Daphnia longispina; in the feeding of Fiona coccinea the Bosmina longirostris
and in the feeding of Mideopsis orbicularis the Simocephalus vetulus were the
most important food-organisms. The Unionicola crassipes utilized Daphnia
longispina, Bosmina and Ceriodaphnia about in the same degree (Fig. 1).
The other crustaceans are of second-third grade importance in the feeding of
water mites. On the whole the cladocerans were consumed in the following
sequence: 1. Daphnia-Bosmina, 2. Simocephalus-Ceriodaphnia, 3. Sida. None
of the five species consumed plants.

2. The species belonging to the second group (Hydrodroma despiciens,
Limnochares aquatica, Limnesia maculata, Lebertia sp.) did not eat neither the
offered animals nor plants. The food uptake of water mites is greatly
influenced by:

1 suitability of the mouth organs for killing and sucking out the given
pray,

2. the differences between the speed of motion of the pray and the pre-
datory animal,

3. the food concentration of the biotop.

This last one was examined in the case of Piona coccinea feeding on Gerio-
daphnia and the optimal food concentration was found to be 40—50 Gerio-
daphniaj100 ml i. e. 40—50 mg biomass/litre (Fig. 2).

b\:j. 2. The food utilization of Piona coccinea as a function of the Ceriodaphnia concen
tration
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Discussion

Other authors’ observations on the quality of food refer only to the
higher units of food-animals (e.g. Cladocera, Copepoda etc.). Our experiments
however demonstrated the sharp food selection within the Cladocera group.

BorraERr (1962) studied the feeding mechanism of Hylais infundibulifera
meridionalis and the qualitative characteristics of the food. He found this
species to have been specialized as Cladocera consumer. According to his
observations, the adult animal kills five or more specimens of Daphnia a day,
but probably does not suck them out completely. In our experiments, Hylais
setosa fed mainly on Daphnia longispina, consuming three times more from
this species than from the other cladocerans.

The members of the Piona genus are generally regarded as the most
voracious predators. According to UcHIDA (1932) Piona carnea feeds mainly
on Daphnia. As BotTeER (1962) has described the most important food of
Piona nodata consists of different species of small and big-sized Cladocera and
Copepoda. In addition to this, our experiments demonstrate certain food
specificity of Piona coccinea, as it takes up nearly twice as much Bosmina than
Daphnia longispina from the five Cladocera species offered. No references are
available on the nutrition of the species belonging to the Unionicola, Mideopsis
and Hydrodroma genus. According to our results Unionicola crassipes similar
to Piona coccinea and Limnesia undulata is a voracious predator; however its
food selectivity related to cladocerans is smaller. According to the assimilated
food Mideopsis orbicularis does not consume cladocerans at high rate. -

A great difference was found between the alimentation of the two Lim-
nesia species. The L. undulata fed intensively on all offered cladocerans, while
L. maculata took up no labelled food at all. According to literary data, members
of the genus Limnesia consume mainly Cladocera and Chironomida larvae
(BoTTGER 1969) but some times they attack certain water mites of soft inte-
gument (VIETS 1936), and even the carp larvae fall victim of their voracity
(Kuprinskaga, 1950). The feeding mechanism and the quality of food of
L. maculata was thoroughly examined by BoOTTGER (1969). He found this
species to feed mainly on cladocerans and chironomids, preferring the latter.
In our experiments no nutritional relation was found between L. maculata
and the cladocerans.

BoTTGER (1969) investigated the feeding mechanism and the quality
of food of Limnochares aquatica, too, revealing that it consumed mainly Chiro-
nomida larvae, and only occasionally the unmoving Odonata larvae and the
dead crustaceans sank to the bottom. In our experiments with this species
and with a Lebertia sp. negative results were obtained.

Summary

The food spectrum of nine water mite species was investigated by the
1C method, and it was found: /

1. None of the nine species consumed plants or detritus, and only five
species fed on cladocerans.

2. Among the species feeding on cladocerans a high degree of food selec-
tivity was observed. Of the five crustacean species offered as food the Daphnia
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longispina and Bosmina longirostris were preferred most. No species consu-
med Sida crystallina at a high rate.

3. Feeding Piona coccinea on Ceriodaphnia quadrangula the optimum
food concentration was 40—50 mg biomass/litre.

REFERENCES

Borrcer K. (1962): Zur Biologie und Ethologie der einheimischen Wassermilben Arrenu-
rus (Megaluracarus ) globator (MULL.), 1776 Piona nodata nodata (MULL.), 1776 und
Eylais infundibulifera meridionalis (THON), 1899 (Hydrachnellae, Acari). — Zool.
Jb. Syst. 89, 501—584.

Borreer K. (1966): Einige biologisch-6kologische Beobachtungen an FHuthyas truncata
(NeuMm. 1875) und Hydryphantes ruber ruber (GEER 1778) (Hydrachnellae, Acari).
— Zool. Anz. 177, 263 —271.

Borrcer K. (1969): Die Erndhrungsweise der Wassermilbe Limnochares aquatica L.
(Hyrachnellae, Acari). — Zool. Anz. Suppl. 33, Verh. Zool. Ges. 86—91.

Borreer K. (1969): Wassermilben als Réuber an Trichopteren Laich. — Naturwiss.
56, 333.

Cuu S. P. (1942): The influence of the mineral composition of the medium on the growth
of planktonic algae. I. Methods and culture media. — J. Fcol. 30, 284—325.

Kuprinskasa O. I. (1950): Kyapunckass O. M.: O nuraHuM HEKOTOPbIX THAPOKAPHUH. —
Tpyau Bcecatosnoro I'mapoonosornueckoro 00-sa, M3ia. A. H. CCCP 1, 137—149.

Moras C. (1928): Contribution & la connaissance des Hydracariens francais, particuliere-
ment du Sud-Est de la France. — Traw. Labor. Hydrobiol. Piscic. Univ. Grenoble
20, 373.

OsTAPENJA A. P. (1965): Ocramenss A. Il.: Ilannora OKuCIeHUs1 OPTraHUYECKOro BEHIECTB
BOJIHBIX 0€CMO3BOHOYHBIX MeT00M OuxpamatHoro oxkucnenust. — JAH CCCP 9, 273—
276.

Soxorov I. I. (1940): Coxonos U. W.: dayna CCCP. Ilaykoobpasuwie, 5. 2. — H3d. A. H.
CCCP. Mockea—Jlenunzpao.

SororiN JU. I. (1966): Carbon-14 method in the study of the nutrition of aquatic animals.
— Int. Rev. ges. Hydrobiol. 51, 209—224.

SororIN JU. I. (1968): The use of “C in the study of nutrition of aquatic animals. —

Internat. Ver. Theor. Angewand. Limnol. Mitteil. 16, 1—41.

UcHipA T. (1932): Some Ecological Observations on Water Mites. — J. Fac. of Sci.
Hokkaido Imperial Univ. 6, Zoology 1, 143—165.

Viers K. (1936): Die Tierwelt Deutschlands. VII. Wassermilben oder Hydracarina. —
Jena, G. Fischer.

NEHANY VIZTATKA FAJ TAPLALEKFOGYASZTASANAK
MENNYISEGI JELLEMZESE

E. Paveljeva és N. P. Zdankai

ﬁsszefoglalés

9 viziatka faj tdplalékspektrumét vizsgdltak “C modszerrel és megallapitottak:

1. A 9 faj koziil egyik sem tdpldlkozott novényi szervezettel vagy detritusszal, és
esak 5 faj fogvasztott taplalékként Cladocerat.

2. A Cladocerakat fogyaszté fajok csoportjiban nagyfoku tépldlékszelektivitdst
figyeltek meg. A téplalékul felkinalt 5 rdkfaj koziil legszivesebben a Daphnia longispinat
és Bosminat fogyasztottdk. A Sida crystallinat egyetlen faj sem fogyasztotta nagy inten-
zitéssal.

3. Piona coccineat Ceriodaphnidval tdplélva az optimdlis tdpldlékkoncentrécié
40 —50 mg/l biomasszénak ad6édott.
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