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Abstract 
According to our own and literature data, a list of plants visited by the flies of the genus Cheilosia is 
given. Information was obtained for 135 species and subspecies of Cheilosia, which were recorded 
on 245 plant species from 158 genera and 50 families, 42 of which belonged to the dicotyledons. 
Representatives of Ranunculaceae, Apiaceae, Rosaceae, Asteraceae, and Salicaceae, visited by a 
total of 97% of the fly species and subspecies, turned out to be the most attractive for Cheilosia. 
Representatives of Ranunculus, Caltha (Ranunculaceae) and Salix (Salicaceae) dominated at the 
generic level, Caltha palustris (Ranunculaceae), Taraxacum officinale (Asteraceae) and Anthriscus 
sylvestris (Apiaceae) dominated among species. The most plants were visited by Ch. mutabilis, Ch. 
pagana, Ch. vernalis, Ch. longula and Ch. vulpina. The qualitative similarity of plant taxa of various 
levels by the species of cheilosia visiting them, as well as the spectrum of food plants for different 
species of flies, are analyzed. 
 
 
Introduction 
The genus of Cheilosia Mg. is one of the most numerous genera of the Syrphidae family within the 
Palaearctic. To date, it includes about 300 valid species found from high latitude tundra to stony 
deserts. In mountain landscapes, Cheilosia occupy all zones up to the nival. Only in extremely arid 
landscapes are they not observed, where the trophic niche of their larvae is occupied by various 
representatives of the genera Eumerus Mg. and Merodon Mg. According to their food preferences, 
adult Cheilosia are typical pollen and nectar feeders. This explains their presence on the flowers of 
many plants (anthophilia). The narrow specialization of certain types of Cheilosia in visiting specific 
plants may indicate their deep co-evolutionary relationships. Cheilosia are probably involved in 
pollination of plants, since pollen is transported on its body, but this aspect of their relationship with 
flowering plants has not been fully clarified. 
 
The purpose of this review was to elucidate the relationship between plants and the adult HEYLO: 
SHY. In particular, the spectrum of visited plants and the degree of specialization for each species of 
flies, as well as the attractiveness of plants for different types of cheilosia, were analyzed. We also 
hope that knowledge of the plants visited by the beetles will serve as a good "guide" for beginner 
syphidologists when collecting material. The plant system has been revised several times in recent 
years, which has made some changes to the distribution of cheilosia species by plant species, cited 
by various authors. Difficulties in compiling lists of species also arose when working with the popular 
names of plants (without Latin), the interpretation of which is quite free. All these moments, to one 
degree or another, affected the accuracy of the analysis of the relationships between the cheilosia 
and the plants they visit. We conducted our analysis in the hope that it will become the starting 
point, after which the number of methodological and subjective errors will be reduced to an 
acceptable minimum. Unfortunately, we did not have quantitative data (they were not carried out), 
therefore, we will discuss only qualitative data (Cheilosia species on plant species). A preliminary 
analysis of the materials available to date allows us to draw some conclusions about the nature of 
the relationship of the studied insect troupe with plants. The continuation of research in this 
direction will undoubtedly allow us to significantly expand and angle our knowledge of the ecology 
of Cheilosia. 
 



Material & Methods 
In this work, we analyze A. V. Barkalov’s own data from 20 years of expeditionary work in various 
regions of the Palaearctic, as well as literature information [1-35] for the period 1957-1998 on the 
relationship of Cheilosia with flowering plants, a total of 917 pairs of “Cheilosia sp on plant sp” (see 
Table). Substantial assistance in the work was provided by materials on Far Eastern species, kindly 
provided by V. A. Mutin and D. I. Gritskevich. The largest amount of information about the visited 
plants in the European part of the Palaearctic was obtained from the monograph by A. Vujic [32]. 
The plant nomenclature is given in accordance with the accepted summary by S.K. Cherepanov [36]. 
Statistical analysis was performed using conventional methods [37]. The similarity coefficient (Cs) of 
families, genera, and plant species for the species of Cheilosia visiting them was calculated using 
Chekanovsky’s formula [38]. 
 
Results 
 
To date, we have found information about visiting plants for only 135 species and subspecies of 
Cheilosia. Mostly these are widespread taxa with a wide range of plants visited. In total, 
representatives of 245 species of 158 genera from 50 plant families were registered. Obviously, 
further research will increase (possibly substantially) these numbers. All 135 taxa (species and 
subspecies) of Cheilosia were recorded on representatives of 42 families of dicotyledons 
(Magnoliopsidae), only 15 (or 11.1%) of them were found on 7 families of monocotyledons 
(Liliopsidae; Fig. 1), 1 species (Ch. gigantea) - on the fern Pteridium (Hypolepidacae). The latter can 
be considered an artifact, but some species (Ch. impressa, Ch. praecox, Ch. pagana, Ch. velutina) are 
noted on cereals that have no nectar. These observations lead to two conclusions: first, Ch. gigantea 
could appear on bracken (Pteridium) attracted by the spores, since Cheilosia (perhaps only a few) 
can feed on the pollen of lower (non-flowering) plants; and, secondly, flies could collect pollen from 
the leaves of ferns of other plants growing nearby. The "increased interest" of Cheilosia in 
dicotyledons is apparently not random, since the more accessible and nectar-rich dicotyledonous 
flowers are undoubtedly more attractive for Cheilosia than those of the monocotyledons. 
 Plants from 5 families turned out to be the most attractive for flies: Ranunculaceae, 
Apiaceae, Rosaceae, Asteraceae and Salicaceae (Fig. 2), which encompassed from 63 to 40% of all 
recorded Cheilosia taxa, which amounted to 97% in total. 
 

[ Figure 1. Preference of Cheilosia for plants at the level of classes, subclasses and orders. 
For classes the first 4 letters of the name (MAGN Magnoliopsidae, LILI Lililiopsidae) are 
indicated, for subclasses and orders, three: LIL Liliidae, ALI Alismatidae, ARE Arecidae, ROS 
Rosidae, AST Asteridae, DIL Dilleniidae, RAN Ranunculidae, CAR Cariophyllidae, HAM 
Hammameliidae. The superscript is the number of species of flies, the subscript is the 
number of taxa of a lower order[?]. The plant system is given in [39]. ] 

 
The remaining 45 families were visited by 75 (55.6%) species of flies. By the number of taxa of flies 
specific for one plant family, the maximum was Ranunculaceae (14, or (16.5 ± 4.0)% of the number 
of recorded representatives of this family), Apiaceae (10, (14.7 ± 4.3)%) and Salicaceae (6, (11.1 ± 
4.3)%); the minimum were on Rosaceae (3, (4.8 ± 2.7)%), Asteraceae (2, (3.4 ± 2.4)%). For the other 
45 families, only 4 “unique” taxa of flies were asked. Differences in this parameter according to the 
Chi-square criterion were expressed only in the Ranunculaceae-Asteraceae pair (χ² = 4.65; df = 1; p 
<0.05). In two cases (Ranunculaceae-Rosacee and Apiaceae-Asteraceae), the differences were close 
to significant (p <0.1). 
 

[ Figure 2. Characteristics of families visited by Cheilosia. Plotted are [left y-axis], 
histograms = the number of species of flies; squares = genera of plants; triangles = species 
of plants; and (right-hand y-axs] open boxes = pairs of observations [plant-fly]. Family 



names: Api Apiaceae, Ran Ranunculaceae, Ros Rosaceae, Ast Asteraceae Sal Salicacea and 
‘rest’ the other 45 families. ] 

 
This observation can be explained from several points of view. First, there is currently a lack of data 
on the relationship of certain species of Cheilosia with plants. Secondly, the attractiveness and 
trophic value of different plants for Cheilosia are not the same. Apparently, the “unique” types of 
visitors (if they remain after more than 60 detailed studies) can be considered as a manifestation of 
close co-evolutionary ties. It should not be forgotten that in this case it will be a question of co-
evolution of the trophic connections of adults, and not of larvae, since they can be to some extent 
independent of each other. An example of this is Ch. scutellata, Ch. longula et al. that develop in the 
fruit bodies of fungi at the larval stage, while actively visiting plants at the adult stage. 
 At present, three dominant groups can be distinguished according to visits to plant families 
by Cheilosia species: 1) Ranunculaceae (85 species); 2) Apiaceae, Rosaceae, Asteraceae, Salicaceae 
(68-54 species); 3) all the rest (20 or fewer species).  
 At the generic level there were four such groups:  1) Ranunculus, Caltha, Salix (59-54 
species); 2) Angelica, Taraxacum, Potentilla, Heracleum (32-26 species); 3) Spirea, Euphorbia, 
Anthriscus (20-19 species); 4) all the rest (14 or fewer species).  
 At the level of plant species, the picture turned out to be the simplest: Caltha palustris (47 
species), Taraxacum officinale (29 species) and Anthriscus sylvestris (19 species) turned out to be the 
most visited. The remaining plant species attracted 15 or fewer species of Cheilosia. These data can 
be viewed from the standpoint of optimal foraging (for example, [40, 41]): the most visited plant 
species are probably the most accessible, plentiful and energetically profitable of food sources. 
 

[ Figure 3. The similarity of species composition of Cheilosia attending the five most 
attractive families. On the Y axis, the value of the Chekanovsky coefficient (Ks); along the X 
axis the names of families. Designations are the same as in Fig. 2. The arrows are 
connected to compare families. ] 

 
Apiaceae and Asteraceae, Ranunculaceae and Rosaceae were the most similar in the visiting species 
of Cheilosia, while the least similar were Apiacae and Salicaceae (Fig. 3). The latter is unequivocally 
explained by the difference in flowering dates of the bulk of the representatives of these families: 
for the most part willows were visited by species of the spring phenological complex of Cheilosia, 
which ceased to fly by the beginning of the flowering of umbellifers. In addition, these species, 
apparently, are more pollenivorous than nectarophagous. This shows that in order to clarify the food 
preferences of Cheilosia, it becomes relevant to study the ratio of pollen to nectar of within the 
species (generations). A higher similarity between the Asteraceae and the Apiaceae, as well as the 
Rosaceae and the Ranunculaceae is due, apparently, to the simultaneous flowering of many 
representatives of these families, who also grow in the same biotopes. 
 An analysis of the similarity of plants according to the Cheilosia taxa that visit them at the 
level of genera and species more clearly showed the reasons for the similarity between families on 
this basis. At the generic level (Fig. 4), the highest similarity was noted between Angelica and 
Heracleum (Apiaceae), taxonomically close, occupying the same habitats and blooming at the same 
time; Ranunculus and Caltha (Ranunculaceae), taxonomically close, as well as Caltha 
(Ranunculaceae) and Salix (Salicaceae), occupying similar habitats and blooming in overlapping 
terms. The high similarity is found between the genera Ranunculus, Caltha and Salix and the genera 
Potentilla and Taraxacum, which can be explained by the significant overlap of their ecological 
niches in spatial and temporal relationships. The similarity between the genera and Ranunculus, 
CaItha and Salix, on the one hand, and Angelica and Heracleum on the other, turned out to be the 
smallest. It is difficult to explain these observations (especially the differences between Ranunculus 
and Angelica, as well as Ranunculus and Heracleum) by mismatch of flowering dates and places: 
here, the leading factor, apparently, is the attractiveness of the plants. 
 



[ Figure 4. The similarity of the species composition of Cheilosia attending the seven most 
attractive plant genera. Designations: Ran Ranunculus, Kal Caltha, Sal Salix, Ang Angelica, 
Tar Taraxacum, Pot Potentilla, Her Heracleum. Arrows connect the compared genera. ] 

 
When comparing complexes of species of flies at the level of plant species, the trends are mostly 
preserved, but revealed a number of complementary details. The highest similarity was found 
between representatives of the umbellifer Anthriscus sylvestris and Angelica sylvestris. A high level 
of similarity has been preserved for Taraxacum officinale and Ranunculus repens, T. officinale and 
Caltha palustris. The least similarity was noted for C. palustris and Ang. sylvestris, C. membranacea 
and Ang. silvestris, C.membranacea and R. repens. The similarity between the two species of Marsh 
marigolds C. palustris and C. membranacea was unexpectedly low (Fig. 5), which is probably due to 
the geographical fragmentation of their ranges. The Kc value could also be affected by the large 
difference in the number of Cheilosia taxa recorded for each of the Marsh marigold species. 
 The above similarity of families of plant genera and species of plants reflects only the 
qualitative characteristics of the relationship between flies and plants, which does not allow us to 
reveal the true extent of attractiveness for Cheilosia of certain plant species. In addition, the most 
indicative is a comparison of visited plant species with unvisited species, which will significantly 
increase the significance of food preferences for Cheilosia. 
 The most “polylectic” (visiting representatives of several plant families) species was Ch. 
mutabilis. It is noted at 40 plant species of 39 genera from 20 families. In the group of expressed 
dominants by this indicator, four more species can also be added: Ch. pagana, Ch.vernalis, Ch. 
longula and Ch. vulpina (Fig. 6). 
 

[ Figure 5. The similarity of the species composition of Cheilosia visiting the most 
attractive species. Cp =  Caltha palustris, To Taraxacum officinale, Ant Anthriscus sylvestris, 
Cm Caltha membranacea, Rr Ranunculus repens, Ang Angelica sylvestris. Arrows connect 
the compared species. ] 
 
[ Figure 6. Quantitative characteristics of the spectra of plants of the least specialized 
Cheilosia. Designations: 87 mutabilis, 95 pagana, 129 vernalis, 78 longula, 132 vulpina, 45 
gigantea, 128 velutina, 116 scutellata, 57 impressa, 25 canicularis, 90 nigripes, 105 
proxima, 130 vicina, 5 albitarsis, 43 frontalis, 96 pallipes, 8 angustigena, 127 variabilis, 67 
lasiopa, 27 chloris, 103 praecox. B species, P genus, C family. ]  

 
There appeared to be only four oligolectic species of Cheilosia (visiting representatives of only one 
plant family): Ch.sibirica, Ch. edashigei, Ch. aratica, Ch. eurodes,  recorded only on 2-3 species of 
umbellifer. "Monolects" (visiting only one species of plants) are, of course, very few, and only 26 
were recorded (19.2%). However, this group consists mainly of species of Cheilosia with very few 
data and so the ecology is uncertain. The above data show that the food specialization of Cheilosia is 
quite weak. 
 Polylectic Cheilosia species can be divided into species gravitating to members of the same 
family, and species that prefer plants from different families in approximatelt the same ratios, which 
is probably due to their nutritional strategies. In general, Cheilosia prefer to feed on species from 
five families (see above): 61 (45.2%) taxa visited only representatives of these families, 64 (47.4%) 
visited these plants in more than 50% of cases, 3 taxa equally [ie 50:50] (Ch. cynocephala, Ch. 
violovitchii, Ch. pascuorum), and only 7 (Ch. personata, Ch. hercyniae, Ch. kuznetzovae, Ch. balkana, 
Ch. longistyla, Ch. melanura rubra, Ch. subpictipennis) visited [just or mainly] plants of other families. 
 Among the flies recorded on 4 or more plant species, preferences were distributed as 
follows: umbellifers (their share in the visited plants was 40-80%) - 11 taxa (Ch. motodomariensis, 
Ch. illustrata illustrata, Ch. impressa, Ch. matsumurana, Ch. iberica, Ch. proxima, Ch. aerea, Ch. 
velutina, Ch. arkita, Ch. balu, Ch. aokii); Compositae (40-80%) - 6 species (Ch. bracusi, Ch. canicularis, 
Ch. josankeiana, Ch. bergenstammi, Ch. arkita); buttercups (40-75%) - 8 species (Ch. sichotana, Ch. 
reniformis, Ch. insignis, Ch. fraterna, Ch. flavipes, Ch. melanopa melanopa, Ch. chrysocoma, Ch. 



convexifrons); Rosaceae (40-50 %) - 8 spp (Ch. sapporensis, Ch. pallipes, Ch. sahlbergi, Ch. 
subpictipennis, Ch. christophori, Ch. aokii, Ch. balu, Ch. angustigena); and Salicaceae, none. The 
latter case can be explained by the fact that for the majority of fly taxa, the species of willow visited 
has not been established.The list contains three intersections [in multiple groups] (Ch. arkita, 
Ch.balu, Ch. aokii), indicating cases of coding[?] of food preferences. 

[footnote: Since Cheilosia visit flowers mainly for the purpose of obtaining food, we 
believe that according to the frequency of visits to a plant family, it is possible, with a 
certain degree of conditionality, to talk about food preferences of flies.] 

 
Another group of Cheilosia visited plants equally. At the same time, this group included both 
representatives of the most polylectic species that visited 5 or more families, and the least polylectic 
species that visited 2-4 species and the same number of families. It should also be noted that 
without quantitative data, the issue of food preferences cannot be finally resolved. 
 As the analysis shows, umbellifers are characterized by a special complex of Cheilosia, whose 
representatives are closely connected to [the Syrphidae]. The most illustrative in this case, in our 
opinion, is the illustrata group (Ch. illustrata illustrata, Ch. illustrata portshinskia, Ch. illustrata 
magnifica and Ch. motodomariensis). Despite the fact that some of them are noted on plants from 
other families, the most attractive for this group are large inflorescences of Apiaceae. Differentiated 
analysis showed that Ch. motodomariensis in 80% of cases preferred to visit umbellifers, and in 20% 
the Rosaceae. Ch. illustrata preferred umbellifers in 56% of cases; the remaining two subspecies are 
monolectic. At the same time, the plants visited by this group of flies overlapped by only about 
10.5% (2 species out of 19), which can probably be explained by the geographical fragmentation of 
these taxa. The reverse example is the pair of Ch. chrysocoma and Ch. christophori, the food 
spectrum of which overlapped by 70% (Ks = 0.82). In our view, the presence of the illustrata group 
on umbellifers is due to two reasons. Firstly, the vast majority of representatives of this plant family 
are good nectar producers, and secondly, apparently, the larvae undergo development in the fleshy 
tissues of these plants. This is evidenced by the discovery of Ch. illustrata illustrata in Pastinaca sp. 
[19]. Thus, the species of this group of syrphids can go through the entire development cycle on the 
same plants, which undoubtedly indicates their deep adaptation to Apiaceae species. How much this 
adaptation is mutually beneficial should be clarified specifically. At present, there is evidence that 
the presence of Cheilosia larvae in a plant does not always lead to its death — in some cases, the 
development of the larvae stimulates an increase in the number of flower-bearing shoots in Cirsium 
(Asteraceae) [34]. 
 As a result, it is obvious that most of the similarities and differences between plants in the 
Cheilosia taxa that visit them (or plant spectra in food preferences of flies) can be explained by 
several reasons. In our opinion, these are:  
1)  the coincidence of the summer dates of Cheilosia and flowering plants (although flies do not visit 

all plants from among those flowering);  
2)  the similarities of the biotope distribution of the plants and the breeding sites of the flies 

(although syrphids are good flyers and can travel over quite considerable distances);  
3)  [not present! goes from 2 to 4] 
4)  taxonomic similarity of plant species;  
5)  the mismatch in the sizes of the [distributional] areas of Cheilosia and plants;  
6)  species diversity and abundance of representatives of each plant species in local biotopes;  
7)  the attractiveness of the flowers of one or another species of plants for Cheilosia (flies are guided 

in their choice of plants by vision and smell [42]);  
8)  the availability and abundance of food in certain flowers, due to their structure (probably this 

explains the fact that Cheilosia do not visit such well-known nectar sources as the legumes);  
9)  the presence of competitors;  
10) in some Cheilosia species, the presence of two generations;  
11) the nutritional strategy of Cheilosia (the preference for a wide or narrow spectrum of plants; the 

preference for energetically more profitable sources of nutrition, pollen or nectar feeding). 



 
 The ratio of causes may vary depending on the level at which the comparison is made: this is 
due, in particular, to the fact that the adaptive radiation of a family is greater than that of its 
constituent genera, and of the genus [greater than its constituent] species. And finally, the picture of 
the relationship between Cheilosia and plants is clearly blurred by the vast territory (from the 
Pyrenees to the Far East) over which the fragmentation of the data is superimposed - there is no 
doubt that the relationship between Cheilosia and plants has geographical gradients. Therefore, 
further research on their relationship must be built taking into account the above considerations. 
 
The authors are sincerely grateful to V. A. Mutin and D. I. Gritskevich for materials provided on Far 
Eastern Cheilosia, and also heartily thank E. A. and A. Yu. Korolyukov for invaluable assistance in the 
final verification of the plant nomenclature. 
 
 
 
 
 
 
 



Ðîä Cheilosia Mg. – îäèí èç íàèáîëåå ìíî-
ãî÷èñëåííûõ â ïðåäåëàõ Ïàëåàðêòèêè ðîäîâ
ñåìåéñòâà Syrphidae. Ê íàñòîÿùåìó âðåìåíè îí
âêëþ÷àåò îêîëî 300 âàëèäíûõ âèäîâ, âñòðå÷àþ-
ùèõñÿ îò âûñîêîøèðîòíûõ òóíäð äî êàìåíè-
ñòûõ ïóñòûíü. Â ãîðíûõ ëàíäøàôòàõ õåéëîçèè
çàíèìàþò âñå ïîÿñà, âïëîòü äî íèâàëüíîãî.
Îíè íå îòìå÷åíû ëèøü â êðàéíå àðèäíûõ ëàíä-
øàôòàõ, ãäå òðîôè÷åñêóþ íèøó èõ ëè÷èíîê çà-
íèìàþò ðàçíîîáðàçíûå ïðåäñòàâèòåëè ðîäîâ
Eumerus Mg. è Merodon Mg. Ïî ñâîèì ïèùå-
âûì ïðåôåðåíöèÿì èìàãî õåéëîçèé – òèïè÷íûå
ïîëèíî- è íåêòàðîôàãè. Ýòèì îáúÿñíÿåòñÿ èõ
ïðèñóòñòâèå íà öâåòêàõ ìíîãèõ ðàñòåíèé (àíòî-
ôèëüíîñòü). Óçêàÿ ñïåöèàëèçàöèÿ íåêîòîðûõ
âèäîâ õåéëîçèé â ïîñåùåíèè êîíêðåòíûõ ðàñ-
òåíèé ìîæåò ñâèäåòåëüñòâîâàòü îá èõ ãëóáîêèõ
êîýâîëþöèîííûõ ñâÿçÿõ. Âåðîÿòíî, õåéëîçèè
ó÷àñòâóþò â îïûëåíèè ðàñòåíèé, ïîñêîëüêó ïå-
ðåíîñÿò íà ñâîåì òåëå ïûëüöó, îäíàêî ýòîò àñ-
ïåêò èõ âçàèìîîòíîøåíèé ñ öâåòêîâûìè ðàñòå-
íèÿìè îêîí÷àòåëüíî íå ïðîÿñíåí.

Öåëüþ íàñòîÿùåãî îáçîðà áûëî âûÿñíåíèå
âçàèìîîòíîøåíèé ìåæäó ðàñòåíèÿìè è èìàãî
õåéëîçèé. Â ÷àñòíîñòè, ïðîàíàëèçèðîâàíû
ñïåêòð ïîñåùàåìûõ ðàñòåíèé è ñòåïåíü ñïåöèà-
ëèçèðîâàííîñòè äëÿ êàæäîãî èç âèäîâ ìóõ, à
òàêæå ïðèâëåêàòåëüíîñòü ðàñòåíèé äëÿ ðàçíûõ
âèäîâ õåéëîçèé. Ìû òàêæå íàäååìñÿ, ÷òî çíà-
íèå ïîñåùàåìûõ æóð÷àëêàìè ðàñòåíèé ïîñëó-
æèò õîðîøèì "ïóòåâîäèòåëåì" äëÿ íà÷èíàþ-
ùèõ ñèðôèäîëîãîâ ïðè ñáîðàõ ìàòåðèàëà. Ñèñ-
òåìà ðàñòåíèé çà ïîñëåäíèå ãîäû íåîäíîêðàòíî
ïåðåñìàòðèâàëàñü, ÷òî âíåñëî íåêîòîðûå èçìå-
íåíèÿ â ðàñïðåäåëåíèå âèäîâ õåéëîçèé ïî âè-
äàì ðàñòåíèé, ïðèâîäèìîå ðàçíûìè àâòîðàìè.
Òðóäíîñòè ïðè ñîñòàâëåíèè ñïèñêîâ âèäîâ âîç-
íèêëè òàêæå ïðè ðàáîòå ñ íàðîäíûìè íàçâàíè-
ÿìè ðàñòåíèé (áåç ëàòèíñêèõ), èñòîëêîâàíèå
êîòîðûõ íîñèò äîñòàòî÷íî âîëüíûé õàðàêòåð.
Âñå ýòè ìîìåíòû â òîé èëè èíîé ñòåïåíè ñêàçà-
ëèñü íà òî÷íîñòè ïðèâåäåííîãî íèæå àíàëèçà
âçàèìîîòíîøåíèé õåéëîçèé è ïîñåùàåìûõ èìè
ðàñòåíèé. Ìû ïðîâåëè íàø àíàëèç â íàäåæäå,
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ÀÍÍÎÒÀÖÈß

Ïî ñîáñòâåííûì è ëèòåðàòóðíûì äàííûì ïðèâîäèòñÿ ñïèñîê ðàñòåíèé, ïîñåùàåìûõ ìóõàìè-æóð÷àëêàìè
ðîäà Cheilosia. Èíôîðìàöèÿ ïîëó÷åíà äëÿ 135 âèäîâ è ïîäâèäîâ õåéëîçèé, êîòîðûå îòìå÷åíû íà 245 âèäàõ
ðàñòåíèé èç 158 ðîäîâ è 50 ñåìåéñòâ, 42 èç êîòîðûõ îòíîñèëèñü ê êëàññó äâóäîëüíûõ. Íàèáîëåå ïðèâëåêàòå-
ëüíûìè äëÿ õåéëîçèé îêàçàëèñü ïðåäñòàâèòåëè Ranunculaceae, Apiaceae, Rosaceae, Asteraceae è Salicaceae,
êîòîðûå ïîñåùàëî â îáùåé ñëîæíîñòè 97 % âèäîâ è ïîäâèäîâ ìóõ. Íà ðîäîâîì óðîâíå äîìèíèðîâàëè ïðåäñòà-
âèòåëè Ranunculus, Caltha (Ranunculaceae) è Salix (Salicaceae), íà âèäîâîì – Caltha palustris (Ranuncula-
ceae), Taraxacum officinale (Asteraceae) è Antriscus sylvestris (Apiaceae). Íàèáîëüøåå êîëè÷åñòâî ðàñòåíèé
ïîñåùàëè Ch. mutabilis, Ch. pagana, Ch. vernalis, Ch. longula è Ch. vulpina. Ïðîàíàëèçèðîâàíî êà÷åñòâåííîå
ñõîäñòâî òàêñîíîâ ðàñòåíèé ðàçëè÷íîãî ðàíãà ïî ïîñåùàþùèì èõ âèäàì õåéëîçèé, à òàêæå ñïåêòð êîðìîâûõ
ðàñòåíèé äëÿ ðàçíûõ âèäîâ ìóõ.



÷òî îí ñòàíåò îòïðàâíîé òî÷êîé, ïîñëå êîòîðîé
êîëè÷åñòâî ìåòîäè÷åñêèõ è ñóáúåêòèâíûõ îøè-
áîê áóäåò ñâåäåíî ê ïðèåìëåìîìó ìèíèìóìó. Ê
ñîæàëåíèþ, ìû íå ðàñïîëàãàëè äàííûìè êîëè-
÷åñòâåííûõ ó÷åòîâ (òàêîâûå íå ïðîâîäèëèñü),
ïîýòîìó íèæå ðå÷ü ïîéäåò ëèøü î êà÷åñòâåí-
íûõ (âèä õåéëîçèé – âèä ðàñòåíèé) äàííûõ.
Ïðåäâàðèòåëüíûé àíàëèç èìåþùèõñÿ ê íàñòîÿ-
ùåìó âðåìåíè ìàòåðèàëîâ ïîçâîëÿåò ñäåëàòü
íåêîòîðûå âûâîäû î õàðàêòåðå ñâÿçåé èçó÷àå-
ìîé ãðóïïû íàñåêîìûõ ñ ðàñòåíèÿìè. Ïðîäîë-
æåíèå èññëåäîâàíèé â ýòîì íàïðàâëåíèè, íåñî-
ìíåííî, ïîçâîëèò ñóùåñòâåííî ðàñøèðèòü è óã-
ëóáèòü íàøè ïîçíàíèÿ îá ýêîëîãèè õåéëîçèé.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ

Â íàñòîÿùåé ðàáîòå ïðîàíàëèçèðîâàíû ñîá-
ñòâåííûå äàííûå À. Â. Áàðêàëîâà çà 20 ëåò ýêñ-
ïåäèöèîííûõ ðàáîò â ðàçëè÷íûõ ðåãèîíàõ Ïà-
ëåàðêòèêè, à òàêæå ëèòåðàòóðíûå ñâåäåíèÿ
[1–35] çà ïåðèîä 1957–1998 ãã. ïî âçàèìîîòíî-
øåíèþ õåéëîçèé ñ öâåòêîâûìè ðàñòåíèÿìè,
âñåãî 917 ïàð "âèä õåéëîçèé – âèä ðàñòåíèé"
(ñì. òàáëèöó). Ñóùåñòâåííóþ ïîìîùü â ðàáîòå
îêàçàëè ìàòåðèàëû ïî äàëüíåâîñòî÷íûì âèäàì,
ëþáåçíî ïðåäîñòàâëåííûå Â. À. Ìóòèíûì è
Ä. È. Ãðèöêåâè÷åì. Íàèáîëüøàÿ èíôîðìàöèÿ
î ïîñåùàåìûõ ðàñòåíèÿõ â åâðîïåéñêîé ÷àñòè
Ïàëåàðêòèêè ïîëó÷åíà èç ìîíîãðàôèè A. Vujiè
[32]. Íîìåíêëàòóðà ðàñòåíèé ïðèâîäèòñÿ â ñî-
îòâåòñòâèè ñ ïðèíÿòîé â ñâîäêå Ñ. Ê. ×åðåïàíî-
âà [36]. Ñòàòèñòè÷åñêàÿ îáðàáîòêà äàííûõ ïðî-
âîäèëàñü îáùåïðèíÿòûìè ìåòîäàìè [37]. Êî-
ýôôèöèåíò ñõîäñòâà (Êñ) ñåìåéñòâ, ðîäîâ è âè-
äîâ ðàñòåíèé ïî ïîñåùàþùèì èõ âèäàì õåéëî-
çèé âû÷èñëåí ïî ôîðìóëå ×åêàíîâñêîãî [38].

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ê íàñòîÿùåìó ìîìåíòó ìû îáíàðóæèëè ñâå-
äåíèÿ î ïîñåùåíèè ðàñòåíèé ëèøü äëÿ 135 âè-
äîâ è ïîäâèäîâ õåéëîçèé. Ïðåèìóùåñòâåííî
ýòî øèðîêî ðàñïðîñòðàíåííûå òàêñîíû ñ øèðî-
êèì ñïåêòðîì ïîñåùàåìûõ ðàñòåíèé. Âñåãî â
êîðìîâîé áàçå èçó÷àåìîãî ðîäà çàðåãèñòðèðî-
âàíû ïðåäñòàâèòåëè 245 âèäîâ 158 ðîäîâ èç 50
ñåìåéñòâ ðàñòåíèé. Î÷åâèäíî, ÷òî ïðîâåäåíèå
äàëüíåéøèõ èññëåäîâàíèé óâåëè÷èò (âîçìîæ-
íî, ñóùåñòâåííî) ýòè öèôðû. Âñå 135 òàêñîíîâ

(âèäîâ è ïîäâèäîâ) õåéëîçèé çàðåãèñòðèðîâà-
íû íà ïðåäñòàâèòåëÿõ 42 ñåìåéñòâ êëàññà äâó-
äîëüíûõ (Magnoliopsidae), ëèøü 15 (èëè
11,1 %) èç íèõ – íà 7 ñåìåéñòâàõ êëàññà îäíî-
äîëüíûõ (Liliopsidae; ðèñ. 1), 1 âèä (Ch. gigan-
tea) – íà ïàïîðîòíèêå Pteridium (Hypolepida-
ceae). Ïîñëåäíåå ìîæíî áûëî áû ñ÷èòàòü àðòå-
ôàêòîì, îäíàêî íåêîòîðûå âèäû õåéëîçèé (Ch.
impressa, Ch. praecox, Ch. pagana, Ch. veluti-
na) îòìå÷åíû íà çëàêîâûõ, íå îòëè÷àþùèõñÿ
íåêòàðîíîñíîñòüþ. Äàííûå íàáëþäåíèÿ ïîäâî-
äÿò ê äâóì âûâîäàì: âî-ïåðâûõ, Ch. gigantea
ìîã îêàçàòüñÿ íà îðëÿêå (Pteridium), ïðèâëå-
÷åííûé ñïîðàìè ïîñëåäíåãî, ïîñêîëüêó õåéëî-
çèè (âîçìîæíî, òîëüêî íåìíîãèå èç íèõ) ìîãóò
ïèòàòüñÿ ïûëüöîé íèçøèõ (íåöâåòêîâûõ) ðàñ-
òåíèé, è, âî-âòîðûõ, ìóõè ìîãëè ñîáèðàòü íà
ëèñòüÿõ ïàïîðîòíèêà ïûëüöó äðóãèõ ïðîèçðà-
ñòàâøèõ ðÿäîì ðàñòåíèé. "Ïîâûøåííûé èíòå-
ðåñ" õåéëîçèé ê äâóäîëüíûì, ïî âñåé âèäèìî-
ñòè, íåñëó÷àåí, ïîñêîëüêó áîëåå äîñòóïíûå è
áîãàòûå íåêòàðîì öâåòêè äâóäîëüíûõ íåñî-
ìíåííî ïðèâëåêàòåëüíåå äëÿ õåéëîçèé, ÷åì òà-
êîâûå îäíîäîëüíûõ.

Íàèáîëåå ïðèâëåêàòåëüíûìè äëÿ ìóõ îêà-
çàëèñü ðàñòåíèÿ èç 5 ñåìåéñòâ: Ranunculaceae,
Apiaceae, Rosaceae, Asteraceae è Salicaceae
(ðèñ. 2), íà êîòîðûõ îòìå÷åíî îò 63 äî 40 % îò
âñåõ çàðåãèñòðèðîâàííûõ òàêñîíîâ õåéëîçèé,
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Ðèñ. 1. Ïðåäïî÷òåíèå õåéëîçèÿìè ðàñòåíèé íà óðîâíå
êëàññîâ, ïîäêëàññîâ è ïîðÿäêîâ. Äëÿ êëàññîâ óêàçàíû
ïåðâûå 4 áóêâû íàçâàíèÿ (MAGN – Magnoliopsidae,
LILI – Lililiopsidae), äëÿ ïîäêëàññîâ è ïîðÿäêîâ – ïî
òðè. Ïîäêëàññû: LIL – Liliidae, ALI – Alismatidae, ARE
– Areñidae, ROS – Rosidae, AST – Asteridae, DIL –
Dilleniidae, RAN – Ranunculidae, CAR – Cariophylli-
dae, HAM – Hammameliidae. Öèôðà íàä íàçâàíèåì –
êîëè÷åñòâî âèäîâ ìóõ, ïîä íàçâàíèåì – ÷èñëî òàêñî-
íîâ áîëåå íèçêîãî ïîðÿäêà. Ñèñòåìà ðàñòåíèé ïðèâå-

äåíà ïî [39].
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Íàçâàíèå ðàñòåíèé Íàçâàíèå âèäîâ ðîäà Cheilosia

1 2

1. Ñåìåéñòâî Alismataceae

Alisma plantago-aquatica

nigripes

2. Ñåìåéñòâî Alliacea

Allium sp.

A. ursinum

grossa

caerulescens caerulescens, fasciata

3. Ñåìåéñòâî Amaryllidaceae

Narcissus bulbocodium mutabilis

4. Ñåìåéñòâî Anacordiaceae

Cotinus coggyrigia mutabilis

5. Ñåìåéñòâî Apiaceae derasa, herculana, latifrons, nikkoensis, personata, pictipennis, schnabli, vicina,
violovitshi

Aegopodium sp. angustigena, fraterna, longula, motodomariensis, pagana, sibirica, variabilis,
vulpina

Ae. podagraria albitarsis, gigantea, impressa, mutabilis, scutellata, variabilis, velutina

Anethum graveolens pagana

Angelica sp. illustrata magnifica, matsumurana, mutabilis, nigripes, occulta, vernalis,
vulpina

A. cincta annulifemur, longula, motodomariensis, velutina

A. decurrens alpina, aratica, carbonaria, gigantea, longula, motodomariensis, pagana,
pallipes, proxima, velutina

A. maximowiczii motodomariensis, tokushimaensis, ussuriana

A. sachalinensis posjetica, scutellata

A. sylvestris alpina, fraterna, gigantea, illustrata illustrata, impressa, longula, pagana,
pallipes, proxima, scutellata, sibirica, velutina, vulpina

A. ursina aokii, edashigei, eurodes, impressa, japonica, longipennis, longula,
motodomariensis, nuda, pagana, pallipes, velutina

Anthriscus sylvestris albitarsis, angustigena, gigantea, illustrata illustrata, impressa, lasiopa,
longula, melanopa melanopa, motodomariensis, mutabilis, nigripes, nuda,
pagana, pallipes, proxima, rufimana, variabilis, velutina, vulpina

Carum carvi gigantea, longula, mutabilis, velutina

Chaerophyllum aureum albitarsis, frontalis, gigantea, iberica vulpina

Ch. hirsutum iberica

Cicuta virosa impressa, velutina, vernalis

Cnidium sp. longula

Conium maculatum nigripes, vulpina

Daucus carota aerea, bergenstammi, gigantea, impressa, proxima, rufipes, velutina

Ferula sp. arkita, barkalovi, latigena

Heracleum sp. ahenea, canicularis, gigantea, illustrata portschinskiana, matsumurana, vernalis

H. dissectum aokii, aratica, carbonaria, edashigei, illustrata illustrata, impressa, longula,
motodomariensis, pagana

H. lanatum pallipes, scutellata, sibirica
edashigei, eurodes

H. sphondylium albitarsis, barbata, gagatea, hercyniae, illustrata illustrata, impressa, proxima,
variabilis, velutina

Laserpitium hirsutum vicina, vulpina

L. latifolium illustrata illustrata, variabilis

Lomatocarpa sp. vulpina

Meum athamanticum subpictipennis

Oenanthe crocata aerea, albitarsis, impressa, mutabilis, paralobi, scutellata

Peucedanum sp. scutellata, vulpina

Pimpinella saxifraga impressa, laticornis, longula, mutabilis, velutina

Prangos sp. arkita

Schulzia crinita alpina, balu, longula, pagana, pallipes

Seseli sp. balu, motodomariensis, scutellata

Smyrnium perfoliatum cumanica, griseifacies, hypena, laticornis

Sphallerocarpus gracilis velutina

Thyselium palustre impressa, proxima, velutina

Torilis arvensis paralobi
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T. helvetica proxima, scutellata

T. japonica impressa, proxima

6. Ñåìåéñòâî Araceae

Calla sp. japonica

7. Ñåìåéñòâî Araliaceae

Aralia cordata pagana

Hedera helix latifrons, paralobi, scutellata

8. Ñåìåéñòâî Asteraceae illustrata illustrata

Achillea sp. pollinata, vernalis

A. millefolium area, longula, melanopa melanopa, velutina

Adenostyles alpina personata

Ambrosia artemisifolia bergenstammi

Antennaria sp. ahenea

Aposeris foetida bracusi

Bellidiastrum michelii antiqua, frontalis, pubera

Bellis sp. canicularis

B. perennis vulpina

Cacalia hastata nikkoensis

Centaurea sp. arkita, canicularis

Chamaemelum mixtum mutabilis

Chrysanthemum sp. scutellata

Ch. alpinum chloris

Cirsium arvense longula, velutina

C. palustre canicularis, grossa

Crepis sp. canicularis

Cr. capillaris latifrons

Doronicum austriacum bracusi

D. plantagineum gigantea, iberica

Echinops ritro angustigena

Hieracium sp. ahenea, canicularis, impressa josankeiana, pagana, vernalis

H. aurantiacum mutabilis

H. pilosella gigantea

H. staticefolium chloris

H. umbellatum longula, mutabilis, scutellata

Hypochoeris radiata canicularis, latifrons, longula

Inula sp. longula

Leontodon autumnalis bergenstammi, canicularis, latifrons, longula, pagana, vernalis

L. pyenaicus chloris

Leucantemopsis flaveolus paralobi

Leucanthemum vulgare lutea, vernalis

Matricaria recutita albipila, velutina, vernalis

Petasites sp. brunnipennis, canicularis, frontalis, mutabilis, orthotricha, rhynchops

P. amplus josankeiana, longipennis

Ptarmica vulgaris longula

Saussurea recurvata bombiformis, scutellata

Senecio sp. bracusi, herculana, impressa, josankeiana, latigenis

S. cannabifolius bombiformis, scutellata, velutina

S. congestus longula

S. doronicum chloris

S. erraticus bergenstammi

S. fuchsii canicularis

S. jacobaea latifrons, pagana, vernalis

S. nemorensis canicularis

Solidago virgaurea caerulescens caerulescens, canicularis, pagana

Sonchus arvensis canicularis, mutabilis

S. oleraceus caerulescens caerulescens
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Tanacetum vulgare carbonaria, hercyniae, longula, mutabilis, pollinata

Taraxacum officinale ahenea, albitarsis, alpina, arkita, barbata, bergenstammi, canicularis,
carbonaria, chloris, flavipes, fraterna, frontalis, gigantea, japonica, lasiopa,
latifrons, lenis, longula, mutabilis, nigripes, orthotricha, pagana, praecox,
proxima, rufimana, variabilis, vernalis, vicina, zmilampis

Telekia speciosa bracusi

Tragopogon sp. vernalis

Tussilago farfara albipila, caerulescens caerulescens, chloris, clama, frontalis, grossa, mutabilis,
pagana, vernalis

9. Ñåìåéñòâî Berberidaceae

Berberis sibirica carbonaria

10. Ñåìåéñòâî Betulaceae

Alnus sp. lutea

Betula sp. ahenea

Corylus sp. ahenea

11. Ñåìåéñòâî Boraginaceae

Anchusa sempervirens praecox

Myosotis sp. lasiopa, lenta, nigripes

M. alpestris carbonaria

M. sylvatica rhynchops

Pulmonaria mollissima flavipes, pagana, vernalis

12. Ñåìåéñòâî Brassicacea pollinata

Alyssum sp. balkana, pascuorum

A. gmelini kuznetzovae

Arabis alpestris vicina, vulpina

Armoracia rusticana pagana

Biscutella laevigata vicina, vulpina

Cardamine sp. nuda, pagana

C. leucantha angustigena, annulifemur

C. resedifolia mutabilis, vernalis

Cardaria sp. subpictipennis

Cochlaeria danica lasiopa

Draba sp. melanopa melanopa, pagana

Dr. aizoides vernalis

Dr. thomasii hercyniae

Schivereckia sp. kuznetzovae, vulpina

Thlapsi arvense mutabilis

13. Ñåìåéñòâî Campanulacea

Campanula sp.

Jasione montana

kuznetzovae

mutabilis

14. Ñåìåéñòâî Caryophyllacea

Cerastium strictum hercyniae, vicina, vulpina

Stellaria sp. longula, nigripes, vicina

St. hodosa lasiopa

St. media antiqua, gigantea, iberica, paralobi

15. Ñåìåéñòâî Crassulaceae

Rhodiola rosea alpina, balu, nigripes

Sedum sp. semifasciata

Sedum acre mutabilis

Sempervivum arachnoideum caerulescens caerulescens

S. tectorum caerulescens caerulescens

16. Ñåìåéñòâî Dipsacaceae

Knautia kitaibelii variabilis

Scabiosa arvensis personata

Sc. columbaria frontalis, hercyniae

Succisa praemorsa illustrata illustrata, mutabilis
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17. Ñåìåéñòâî Empetraceae

Empetrum nigrum pubera

18. Ñåìåéñòâî Ericaceae

Rhododendron aureum pallipes

Rh. ferrugineum melanura rubra

19. ÑåìåéñòâîEuphorbia

Euphorbiacea sp. aerea, albipila, barbata, barkalovi, flavipes, fraterna, gigantea, impressa,
latifrons, longistyla, melanura melanura, mutabilis, nigripes, proxima, velutina

E. cyparissias variabilis, vicina, vulpina

E. lucida griseifacies

E. pannonica vicina

E. virgata pagana

20. Ñåìåéñòâî Fabaceae

Caragana arborescens mutabilis

21. Ñåìåéñòâî Gentianaceae

Gentiana sp. melanura melanura, melanura rubra

G. asclepiadea canicularis

22. Ñåìåéñòâî Geraniaceae

Geranium sp. longula, vernalis

23. Ñåìåéñòâî Grossulariaceae

Ribes sp. christophori, chrysocoma, vernalis

Ribes nigrum gigantea, pollinata, vulpina

R. rubrum gorodkovi, lasiopa, occulta, pollinata, proxima, sapporensis, zmilampis

24. Ñåìåéñòâî Hyacinthaceae

Muscari sp. insignis

25. Ñåìåéñòâî Hypericaceae

Hypericum sp. canicularis, illustrata illustrata

26. Ñåìåéñòâî Hypolepidaceae

Pteridium sp. gigantea

27. Ñåìåéñòâî Lamiaceae

Glechoma hederacea

Mentha pulegium

bombiformis

christophori, chrysocoma

aerea, bergenstammi, canicularis, mutabilis, paralobi

28. Ñåìåéñòâî Lentibulariaceae

Pinguicula alpina pubera

29. Ñåìåéñòâî Liliaceae

Erythronium sp. gigantea

Fritillaria sp. kuznetsovae

Gagea liotardi antiqua, mutabilis, pubera

30. Ñåìåéñòâî Menyanthaceae

Menyanthes trifoliata lasiopa, vernalis

31. Ñåìåéñòâî Oleaceae

Syringa amurensis pallipes, scutellata

32. Ñåìåéñòâî Onagraceae

Chamaenerion angustifolium

Epilobium montanum

longula

mutabilis, rhynchops

33. Ñåìåéñòâî Parnassiaceae

Parnassia palustris barbata, canicularis, cynocephala, hercyniae

34. Ñåìåéñòâî Plantaginaceae

Plantago media albitarsis

35. Ñåìåéñòâî Poaceae

Arundo donax

Phragmites sp.

Zizania sp.

proxima

impressa

impressa

pagana, velutina

36. Ñåìåéñòâî Polygonaceae

Reynoutria sachalinensis

Rumex confertus

aokii, impressa, josankeiana, nikkoensis, pagana

mutabilis
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37. Ñåìåéñòâî Primulacea

Androsace sp.

A. obtusifolia

mutabilis

vernalis

38. Ñåìåéñòâî Ranunculaceae

Aconitum sp. pagana

Anemone sp. frontalis, proxima, vulpina

A. multiceps angustigena, praecox, vernalis

A. ranunculoides fasciata

A. sylvestris albitarsis, flavipes, lasiopa, zmilampis

Caltha fistulosa sichotana

C. membranacea angustigena, annulifemur, conifacies, convexifrons, gigantea, occulta, pagana,
praecox, primoriensis, reniformis, sichotana, subalbipila, vernalis, zinovievi

C. palustris ahenea, albipila, albitarsis, albohirta, angustigena, antiqua, bergenstammi,
carbonaria, chloris, chrysocoma, clama, convexifrons, cumanica, cynocephala,
flavipes, fraterna, frontalis, gigantea, gorodkovi, grisella, grossa, hercyniae,
hypena, insignis, lasiopa, laticornis, latigenis, lenis, lenta, melanopa melanopa,
melanura melanura, montana, mutabilis, nigripes, pagana, praecox, reniformis,
pubera, reniformis, rhynchops, ruficollis, rufimana, sapporensis, semifasciata,
vernalis, vicina, vulpina, zmilampis

C. silvestris angustigena

Ficaria verna christophori, chrysocoma, frontalis, grossa, mutabilis, pagana, paralobi, pascuorum,
vernalis, vulpina

Pulsatilla sp. mutabilis, vernalis

Ranunculus sp. ahenea, albipila, annulifemur, antiqua, barbata, barkalovi, bracusi, caerulescens
caerulescens, canicularis, crassiseta, derasa, fasciata, gagatea, gorodkovi, impressa,
impudens, iwawakiensis, katara, kerteszi, laeviseta, lenis, lenta, loewi, melanopa
melanopa, melanura melanura, mutabilis, nuda, occulta, proxima, psilophthalma,
rhynchops rufipes, sahlbergi, schnabli, semifasciata, vicina

R. acris albitarsis, fraterna, gigantea, latifrons, pagana, variabilis, vernalis

R. bulbosus albitarsis, chloris, chrysocoma, fraterna, frontalis, variabilis, vulpina

R. franchetii pagana

R. japonicus angustigena, nigripes, sapporensis

R. montanus chloris, vernalis

R. ollissiponensis albitarsis, insignis, limbicornis

R. polyanthemus carbonaria, fraterna, lasiopa

R. propinquus longula

R. raphanistrum paralobi

R. repens albitarsis, carbonaria, chloris, chrysocoma, flavipes, fraterna, frontalis, latifrons,
nigripes, pagana, pubera, pagana, variabilis, vernalis, vulpina

R. sulphureus praecox, pubera, vernalis

Thalictrum sachalinense matsumurana, nuda, pagana

Trollius asiaticus fraterna, nigripes, pagana, vernalis

T. europeus melanopa melanopa, nigripes, vicina

T. riederianus pallipes, sichotana

39. Ñåìåéñòâî Rhamnaceae

Frangula alnus chloris

40. Ñåìåéñòâî Rosacea albipila

Cerasus maximowiczi angustigena, convexifrons

Comarum palustre scutellata

Crataegus sp. christophori, chrysocoma, mutabilis, nebulosa, rufipes, uniformis

Cr. sanguinea albitarsis, annulifemur, pagana

Dryas sp. sahlbergi, subpictipennis, teberdensis

Dr. octopetala alpina, frontalis, montana, mutabilis, rhynchops, vicina, vulpina

D. oxyodonta alpina, balu

Filipendula camtschatica aokii, matsumurana, nikkoensis, pallipes

F. ulmaria bergenstammi, pallipes

Fragaria elatior antiqua, pubera, vicina, vulpina

F. moschata mutabilis

F. orientalis angustigena, conifacies, gigantea, longula, nigripes, pagana, pallipes, praecox,
sapporensis, vernalis

Oreogeum montanum antiqua, caerulescens caerulescens
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Padus asiatica sapporensis, vernalis

P. avium albipila, alpina, angustigena, fraterna, lasiopa, mutabilis, nebulosa, pagana
reniformis, sapporensis, vernalis

Pentaphylloides fruticosa longula, scutellata

Potentilla sp. albitarsis, annulifemur, balu, gigantea, gorodkovi, lasiopa, latifrons, mutabilis,
occulta, pagana, primoriensis, zinovievi

P. alpestria christophori, chrysocoma, frontalis, vernalis, vicina, vulpina

P. anserina albipila

P. aurea pubera

P. bifurcata pollinata

P. chrysantha nigripes

P. erecta longula, pubera, sahlbergi, scutellata

P. fragarioides angustigena, nigripes

P. fruticosa longula, scutellata

P. gelida christophori, chrysocoma, frontalis, longula, vernalis, vicina, vulpina. velutina,
vulpina

P. inquinans velutina, vulpina

P. nivea proxima

P. salisburgensis chloris

Prunus divaricatus variabilis

P. spinosa ahenea, praecox

Rosa acicularis angustigena, gigantea, longula, pallipes, praecox, sapporensis

R. davurica angustigena

Rubus chamaemorus pagana

Rubus idaeus pagana

Sanguisorba officinalis impressa, longula, pagana, pallipes, scutellata

Sorbaria sorbifolia longula, motodomariensis, nuda, pallipes, posjetica, scutellata, velutina

Sorbus sp. lutea

S. aucuparia latifrons, subpictipennis, vulpina

S. sibirica vulutina

Spiraea sp. aokii, caerulescens calculosa, lola, melanopa melanopa, melanura melanura, nuda,
occulta, pagana, pallipes, vulpina, gigantea, longula

S. betulifolia gigantea, gorodkovi, illustrata

S. media illustrata, impressa, pollinata, proxima, velutina

S. salicifolia gigantea, motodomariensis, velutina

41. Ñåìåéñòâî Rubiacea

Galium sp.

G. mollugo

G. odoratum

G. verum

personata

pubera

gagatea, variabilis, vulpina

longula

42. Ñåìåéñòâî Salicaceae

Salix sp. aestivalis, albohirta, arkita, bergenstammi, brevipennis, brunnipennis, chloris,
christophori, chrysocoma, clama, faucis, flavipes, fraterna, gigantea, gorodkovi,
griseifacies, grossa, herculana, insignis, kerteszi, kuznetzovae, longula, melanura
melanura, mutabilis, morio, occulta, orthotricha, pagana, primoriensis, proxima,
psilophthalma, reniformis, rufimana, sapporensis, subalbipila, subpictipennis,
uniformis, velutina, vernalis, yesonica, zinovievi, zmilampis

S. bebbiana convexifrons, mutini, nebulosa, praecox

S. caprea albipila, annulifemur, pollinata, praecox

S. cinerea frontalis

S. pentandra frontalis

S. reichardtii alpina, lasiopa, latifrons, mutabilis

S. schwerinii pollinata, praecox, sichotana

43. Ñåìåéñòâî Sambucaceae

Sambucus ebulus scutellata, vernalis

44. Ñåìåéñòâî Saxifragaceae

Bergenia crassifolia alpina

Chrisosplenium alternifolium praecox



÷òî â îáùåé ñëîæíîñòè ñîñòàâèëî 97 %. Îñòà-
ëüíûå 45 ñåìåéñòâ ïîñåùàëèñü 75 (55,6 %) âè-
äàìè ìóõ. Ïî êîëè÷åñòâó òàêñîíîâ ìóõ, ñïåöè-
ôè÷íûõ äëÿ ñåìåéñòâà ðàñòåíèé, ìàêñèìóì ïðè-
øåëñÿ íà Ranunculaceae (14, èëè (16,5 ± 4,0) %
îò ÷èñëà îòìå÷åííûõ íà ïðåäñòàâèòåëÿõ äàííîãî
ñåìåéñòâà), Apiaceae (10, (14,7 ± 4,3) %) è Sali-
caceae (6, (11,1 ± 4,3) %), ìèíèìóì – íà Rosaceae
(3, (4,8 ± 2,7) %), Asteraceae (2, (3,4 ± 2,4) %).
Íà äðóãèå 45 ñåìåéñòâ ïðèøëîñü ëèøü 4 “óíèêà-
ëüíûõ" òàêñîíà ìóõ. Ðàçëè÷èÿ äàííîãî ïàðàìåò-
ðà ïî êðèòåðèþ "Õè-êâàäðàò" îêàçàëèñü âûðà-
æåííûìè òîëüêî â ïàðå Ranunculaceae-Astera-

ceae (χ2 = 4,65; F. d. = 1; p < 0,05). Â äâóõ
ñëó÷àÿõ (Ranunculaceae-Rosaceae è Apia-
ceae-Asteraceae) ðàçëè÷èÿ îêàçàëèñü áëèçêèìè
ê çíà÷èìûì (p < 0,1).

Îáúÿñíèòü ýòî íàáëþäåíèå ìîæíî ñ íåñêî-
ëüêèõ ïîçèöèé. Âî-ïåðâûõ, â íàñòîÿùåå âðåìÿ
ñóùåñòâóåò äåôèöèò äàííûõ î âçàèìîîòíîøå-
íèÿõ íåêîòîðûõ âèäîâ õåéëîçèé ñ ðàñòåíèÿìè.
Âî-âòîðûõ, ïðèâëåêàòåëüíîñòü è òðîôè÷åñêàÿ
öåííîñòü ðàçíûõ ðàñòåíèé äëÿ õåéëîçèé íåîäè-
íàêîâû. Ïî-âèäèìîìó, "óíèêàëüíûå" âèäû ïî-
ñåòèòåëåé (åñëè òàêîâûå îñòàíóòñÿ ïîñëå áîëåå
äåòàëüíûõ èññëåäîâàíèé) ìîæíî áóäåò ðàñ-
ñìàòðèâàòü êàê ïðîÿâëåíèå òåñíûõ êîýâîëþöè-
îííûõ ñâÿçåé. Íå ñëåäóåò çàáûâàòü, ÷òî ðå÷ü â
ýòîì ñëó÷àå áóäåò èäòè î êîýâîëþöèè òðîôè÷å-
ñêèõ ñâÿçåé èìàãî, à íå ëè÷èíîê, òàê êàê îíè
ìîãóò áûòü â èçâåñòíîé ñòåïåíè íåçàâèñèìûìè
äðóã îò äðóãà. Ïðèìåðîì ýòîìó ìîãóò áûòü Ch.
scutellata, Ch. longula è äð., íà ëè÷èíî÷íîé
ñòàäèè ðàçâèâàþùèåñÿ â ïëîäîâûõ òåëàõ ãðè-
áîâ, à íà èìàãèíàëüíîé ñòàäèè àêòèâíî ïîñåùà-
þùèå ðàñòåíèÿ.

Â íàñòîÿùèé ìîìåíò ïî ïîñåùàåìîñòè âèäà-
ìè õåéëîçèé ñåìåéñòâ ðàñòåíèé ìîæíî âûäå-
ëèòü òðè ãðóïïû äîìèíèðîâàíèÿ: 1) Ranuncu-
laceae (85 âèäîâ); 2) Apiaceae, Rosaceae, Aste-
raceae, Salicaceae (68–54 âèäà); 3) âñå îñòàëü-
íûå (20 è ìåíåå âèäîâ). Íà ðîäîâîì óðîâíå òà-
êèõ ãðóïï îêàçàëîñü 4: 1) Ranunculus, Caltha,
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Saxifraga sp. sahlbergi

S.aizoides hercyniae, vicina, vulpina

S. bronchialis gigantea

S. caesia personata

S. spinulosa velutina, violovitshi

45. Ñåìåéñòâî Scrophulariaceae

Tozzia carpathica

Veronica sp.

antiqua, carbonaria, pubera

vulpina

46. Ñåìåéñòâî Solanaceae

Atropa bella-donna albitarsis, mutabilis, variabilis

47. Ñåìåéñòâî Urticaceae

Urtica dioica scutellata

48. Ñåìåéñòâî Valerianaceae

Valeriana dioica

V. officinas

V. tripterisli

proxima

nigripes, scutellata, velutina, vernalis, zmilampis

variabilis

49. Ñåìåéñòâî Viburnaceae

Viburnum opulus scutellata

50. Ñåìåéñòâî Violaceae

Viola biflora antiqua, mutabilis

Ðèñ. 2. Õàðàêòåðèñòèêè ñåìåéñòâ, ïîñåùàåìûõ õåé-
ëîçèÿìè. Ïî ïåðâîé îñè Y: 1 – ÷èñëî âèäîâ ìóõ; 2 –
ðîäîâ ðàñòåíèé; 3 – âèäîâ ðàñòåíèé; ïî âòîðîé îñè Y:
4 – ïàð íàáëþäåíèé íà âèä ìóõ. Íàçâàíèÿ ñåìåéñòâ:
Api – Apiaceae, Ran – Ranunculaceae, Ros – Rosaceae,

Ast – Asteraceae è ïðî÷èå 45 ñåìåéñòâ.



Salix (59–54 âèäà); 2) Angelica, Taraxacum,
Potentilla, Heracleum (32–26 âèäîâ); 3) Spi-
rea, Euphorbia, Antriscus (20–19 âèäîâ); 4) âñå
îñòàëüíûå (14 è ìåíåå âèäîâ). Íà óðîâíå âèäîâ
ðàñòåíèé êàðòèíà îêàçàëàñü íàèáîëåå ïðîñòîé:
ìàêñèìàëüíî ïîñåùàåìûìè îêàçàëèñü Caltha
palustris (47 âèäîâ), Taraxacum officinale (29
âèäîâ) è Antriscus sylvestris (19 âèäîâ). Îñòà-
ëüíûå âèäû ðàñòåíèé ïðèâëåêàëè 15 è ìåíåå
âèäîâ õåéëîçèé. Ýòè äàííûå ìîæíî ðàññìàòðè-
âàòü ñ ïîçèöèé îïòèìàëüíîãî ôóðàæèðîâàíèÿ
(íàïðèìåð, [40, 41]): íàèáîëåå ïîñåùàåìûå
âèäû ðàñòåíèé – âèäèìî, íàèáîëåå äîñòóïíûé,
îáèëüíûé è ýíåðãåòè÷åñêè âûãîäíûé èñòî÷íèê
ïèùè.

Ïî ïîñåùàþùèì âèäàì õåéëîçèé íàèáîëü-
øåå ñõîäñòâî èìåëè Apiaceae è Asteraceae, Ra-
nunculaceae è Rosaceae, íàèìåíüøåå – Apiaceae
è Salicaceae (ðèñ. 3). Ïîñëåäíåå ìîæíî äîñòà-
òî÷íî îäíîçíà÷íî îáúÿñíèòü ðàçëè÷èåì â ñðî-
êàõ öâåòåíèÿ îñíîâíîé ìàññû ïðåäñòàâèòåëåé
ýòèõ ñåìåéñòâ: â áîëüøèíñòâå ñâîåì èâû ïîñå-
ùàëèñü âèäàìè âåñåííåãî ôåíîëîãè÷åñêîãî
êîìïëåêñà õåéëîçèé, êîòîðûå ê íà÷àëó öâåòå-
íèÿ çîíòè÷íûõ ïåðåñòàâàëè ëåòàòü. Ê òîìó æå
ýòè âèäû, âèäèìî, áîëüøå ïîëèíî-, ÷åì íåêòà-
ðîôàãè. Ýòî ïîêàçûâàåò, ÷òî äëÿ âûÿñíåíèÿ
ïèùåâûõ ïðåäïî÷òåíèé õåéëîçèé àêòóàëüíûì
ñòàíîâèòñÿ èññëåäîâàíèå ñîîòíîøåíèÿ ïîëèíî-
è íåêòàðîôàãèè â ïðåäåëàõ âèäà (ãåíåðàöèè).
Áîëåå âûñîêîå ñõîäñòâî ìåæäó ñëîæíîöâåòíû-
ìè è çîíòè÷íûìè, à òàêæå ðîçîöâåòíûìè è ëþ-
òèêîâûìè îáóñëîâëåíî, ïî-âèäèìîìó, îäíîâðå-

ìåííûì öâåòåíèåì ìíîãèõ ïðåäñòàâèòåëåé ýòèõ
ñåìåéñòâ, îáèòàþùèõ ê òîìó æå â îäíèõ è òåõ
æå áèîòîïàõ.

Àíàëèç ñõîäñòâà ðàñòåíèé ïî ïîñåùàþùèì
èõ òàêñîíàì õåéëîçèé íà óðîâíå ðîäîâ è âèäîâ
áîëåå ðåëüåôíî ïðîðèñîâàë ïðè÷èíû ñõîäñòâà
ïî ýòîìó ïðèçíàêó ìåæäó ñåìåéñòâàìè. Íà ðî-
äîâîì óðîâíå (ðèñ. 4) íàèáîëåå âûñîêîå ñõîä-
ñòâî îòìå÷åíî ìåæäó Angelica è Heracleum
(Apiaceae), áëèçêèõ òàêñîíîìè÷åñêè, çàíèìàþ-
ùèõ ñõîäíûå ìåñòà îáèòàíèÿ è öâåòóùèõ â
îäíè ñðîêè; Ranunculus è Caltha (Ranuncula-
ceae), áëèçêèõ òàêñîíîìè÷åñêè, à òàêæå Caltha
(Ranunculaceae) è Salix (Salicaceae), çàíèìàþ-
ùèõ ñõîäíûå ìåñòà îáèòàíèÿ è öâåòóùèõ â ïå-
ðåêðûâàþùèåñÿ ñðîêè. Âûñîêîå ñõîäñòâî íà-
áëþäàåòñÿ ìåæäó ðîäàìè Ranunculus, Caltha è
Salix è ðîäàìè Potentilla è Taraxacum, ÷òî
ìîæíî îáúÿñíèòü ñóùåñòâåííûì ïåðåêðûâàíè-
åì èõ ýêîëîãè÷åñêèõ íèø â ïðîñòðàíñòâåííîì è
âðåìåííîì îòíîøåíèÿõ. Ñõîäñòâî ìåæäó ðîäà-
ìè Ranunculus, Caltha è Salix, ñ îäíîé ñòîðî-
íû, è Angelica è Heracleum – ñ äðóãîé, îêàçà-
ëîñü íàèìåíüøèì. Ýòè íàáëþäåíèÿ (îñîáåííî
ðàçëè÷èÿ ìåæäó Ranunculus è Angelica, a òàêæå
Ranunculus è Heracleum) íåñîâïàäåíèåì ñðîêîâ
è ìåñò öâåòåíèÿ îáúÿñíèòü òðóäíî: çäåñü âåäó-
ùèì ôàêòîðîì, ïî-âèäèìîìó, ÿâëÿåòñÿ ïðèâëå-
êàòåëüíîñòü ðàñòåíèé.

Ïðè ñðàâíåíèè êîìïëåêñîâ âèäîâ ìóõ íà

óðîâíå âèäîâ ðàñòåíèé òåíäåíöèè â îñíîâíîì

ñîõðàíèëèñü, îäíàêî âûÿâèëñÿ ðÿä äåòàëåé
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Ðèñ. 3. Ñõîäñòâî âèäîâîãî ñîñòàâà õåéëîçèé, ïîñåùàþ-
ùèõ 5 íàèáîëåå ïðèâëåêàòåëüíûõ ñåìåéñòâ. Ïî îñè Y –
çíà÷åíèå êîýôôèöèåíòà ×åêàíîâñêîãî (Êñ); ïî îñè Õ –
íàçâàíèÿ ñåìåéñòâ. Îáîçíà÷åíèÿ òå æå, ÷òî è íà ðèñ. 2.

Ñòðåëêè ñîåäèíÿþò ñðàâíèâàåìûå ñåìåéñòâà.

Ðèñ. 4. Ñõîäñòâî âèäîâîãî ñîñòàâà õåéëîçèé, ïîñå-
ùàþùèõ 7 íàèáîëåå ïðèâëåêàòåëüíûõ ðîäîâ ðàñòå-
íèé. Îáîçíà÷åíèÿ ðîäîâ: Ran – Ranunculus, Cal –
Caltha, Sal – Salix, Ang – Angelica, Tar – Taraxa-
cum, Pot – Potentilla, Her – Heracleum. Ñòðåëêè ñî-

åäèíÿþò ñðàâíèâàåìûå ðîäà.



êîìïëåìåíòàðíîãî õàðàêòåðà. Íàèáîëåå âûñî-

êèì ñõîäñòâî îêàçàëîñü ìåæäó ïðåäñòàâèòåëÿ-

ìè çîíòè÷íûõ Antriscus sylvestris è Angelica

sylvestris. Âûñîêèé óðîâåíü ñõîäñòâà ñîõðà-

íèëñÿ äëÿ Taraxacum officinale è Ranunculus

repens, T. officinale è Caltha palustris. Íàè-

ìåíüøåå ñõîäñòâî îòìå÷åíî äëÿ C. palustris è

Ang. sylvestris, C. membranacea è Ang. sylvest-

ris, C. membranacea è R. repens. Íåîæèäàííî

íèçêèì îêàçàëîñü ñõîäñòâî ìåæäó äâóìÿ âèäà-

ìè êàëóæíèö C. palustris è C. membranacea

(ðèñ. 5), ÷òî, âåðîÿòíî îáúÿñíÿåòñÿ ãåîãðàôè-

÷åñêîé ðàçîáùåííîñòüþ èõ àðåàëîâ. Íà âåëè÷è-

íå Êñ òàêæå ìîãëà ñêàçàòüñÿ è áîëüøàÿ ðàçíèöà

â ÷èñëå òàêñîíîâ õåéëîçèé, çàðåãèñòðèðîâàí-

íûõ íà êàæäîì èç âèäîâ êàëóæíèö.
Ïðèâåäåííîå ñõîäñòâî ñåìåéñòâ ðîäîâ è âè-

äîâ ðàñòåíèé îòðàæàåò ëèøü êà÷åñòâåííûå õà-
ðàêòåðèñòèêè âçàèìîîòíîøåíèé ìóõ è ðàñòå-
íèé, ÷òî íå ïîçâîëÿåò âûÿâèòü èñòèííûå ìàñø-
òàáû ïðèâëåêàòåëüíîñòè äëÿ õåéëîçèé òåõ èëè
èíûõ âèäîâ ðàñòåíèé. Ïîìèìî òîãî, íàèáîëåå
ïîêàçàòåëüíûì áóäåò ñîïîñòàâëåíèå ïîñåùàå-
ìûõ âèäîâ ðàñòåíèé ñ íåïîñåùàåìûìè, ÷òî â
çíà÷èòåëüíîé ñòåïåíè óâåëè÷èò ïîêàçàòåëü-
íîñòü ïèùåâûõ ïðåôåðåíöèé õåéëîçèé.

Íàèáîëåå "ïîëèëåêòè÷íûì" (ïîñåùàþùèì
ïðåäñòàâèòåëåé íåñêîëüêèõ ñåìåéñòâ ðàñòåíèé)
âèäîì îêàçàëñÿ Ch. mutabilis. Îí îòìå÷åí íà 40
âèäàõ 39 ðîäîâ èç 20 ñåìåéñòâ. Â ãðóïïó âûðà-
æåííûõ äîìèíàíòîâ ïî ýòîìó ïîêàçàòåëþ ìîæ-
íî òàêæå îòíåñòè åùå 4 âèäà: Ch. pagana, Ch.

vernalis, Ch. longula, Ch. vulpina (ðèñ. 6).
"Îëèãîëåêòè÷íûõ" âèäîâ õåéëîçèé (ïîñåùàþ-
ùèõ ïðåäñòàâèòåëåé òîëüêî îäíîãî ñåìåéñòâà
ðàñòåíèé) îêàçàëîñü ëèøü 4 – Ch. sibirica, Ch.
edashigei, Ch. aratica, Ch. eurodes, çàðåãèñòðè-
ðîâàííûõ íà 2–3 âèäàõ çîíòè÷íûõ. "Ìîíîëåê-
òîâ" (ïîñåùàþùèõ âñåãî îäèí âèä ðàñòåíèé)
îòìå÷åíî ëèøü 26 (19,2 %), ÷òî, íåñîìíåííî,
î÷åíü íåìíîãî. Îäíàêî ýòà ãðóïïà ñîñòîèò ïî
áîëüøåé ÷àñòè èç âèäîâ õåéëîçèé, ïî ýêîëîãèè
êîòîðûõ ñîáðàíî íåäîñòàòî÷íî íàáëþäåíèé.
Âûøåïðèâåäåííûå äàííûå ïîêàçûâàþò, ÷òî
ïèùåâàÿ ñïåöèàëèçàöèÿ õåéëîçèé âûðàæåíà
äîâîëüíî ñëàáî.

Ïîëèëåêòè÷íûå âèäû õåéëîçèé ìîæíî ðàç-

äåëèòü íà âèäû, òÿãîòåþùèå ê ïðåäñòàâèòåëÿì

îäíîãî ñåìåéñòâà, è âèäû, ïðåäïî÷èòàþùèå

ðàñòåíèÿ èç ðàçíûõ ñåìåéñòâ ïðèáëèçèòåëüíî â

îäèíàêîâîì ñîîòíîøåíèè, ÷òî, âåðîÿòíî, ñâÿ-

çàíî ñ èõ ïèùåâûìè ñòðàòåãèÿìè. Â îñíîâíîì,

õåéëîçèè ïðåäïî÷èòàëè êîðìèòüñÿ íà âèäàõ èç

5 ñåìåéñòâ (ñì. âûøå): 61 òàêñîí ìóõ (45,2 %)

ïîñåùàë ïðåäñòàâèòåëåé òîëüêî ýòèõ ñåìåéñòâ,

64 (47,4 %) – ïîñåùàëè ýòè ðàñòåíèÿ â áîëåå

50 % ñëó÷àåâ, 3 òàêñîíà (Ch. cynocephala, Ch.

violovithii, Ch. pascuorum) – â ðàâíîé ñòåïåíè,

è ëèøü 7 (Ch. personata, Ch. hercyniae, Ch.

kuznetzovae, Ch. balkana, Ch. longistyla, Ch.
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Ðèñ. 5. Ñõîäñòâî âèäîâîãî ñîñòàâà õåéëîçèé, ïîñåùà-
þùèõ 6 íàèáîëåå ïðèâëåêàòåëüíûõ âèäîâ. Cp – Calt-
ha palustris, To – Taraxacum officinale, Ant – Antriscus
sylvestris, Cm – Caltha membranaceae, Rr – Ranuncu-

lus repens, Ang – Angelica sylvestris.

Ñòðåëêè ñîåäèíÿþò ñðàâíèâàåìûå âèäû.

Ðèñ. 6. Êîëè÷åñòâåííûå õàðàêòåðèñòèêè ñïåêòðîâ
ðàñòåíèé íàèìåíåå ñïåöèàëèçèðîâàííûõ õåéëîçèé.
Îáîçíà÷åíèÿ: 87 – mutabilis, 95 – pagana, 129 – vernalis,
78 – longula, 132 – vulpina, 45 – gigantea, 128 – velutina,
116 – scutellata, 57 – impressa, 25 – canicularis, 90 – nigripes,
105 – proxima, 130 – vicina, 5 – albitarsis, 43 – frontalis,
96 – pallipes, 8 – angustigena, 127 – variabilis, 67 –

lasiopa, 27 – chloris, 103 – praecox.

Â – âèäû, Ð – ðîäà, Ñ – ñåìåéñòâà.



melanura rubra, Ch. subpictipennis) ïðåäïî÷è-

òàëè ðàñòåíèÿ äðóãèõ ñåìåéñòâ.
Ñðåäè ìóõ, çàðåãèñòðèðîâàííûõ íà 4 è áî-

ëåå âèäàõ ðàñòåíèé, ïðåäïî÷òåíèÿ ðàñïðåäåëè-
ëèñü ñëåäóþùèì îáðàçîì: çîíòè÷íûå (èõ äîëÿ
â ïîñåùàåìûõ ðàñòåíèÿõ ñîñòàâèëà 40–80 %) –
11 òàêñîíîâ (Ch. motodomariensis, Ch. illustra-
ta illustrata, Ch. impressa, Ch. matsumurana,
Ch. iberica, Ch. proxima, Ch. aerea, Ch. veluti-
na, Ch. arkita, Ch. balu, Ch. aokii); ñëîæíî-
öâåòíûå (40–80%) – 6 âèäîâ (Ch. bracusi, Ch.
canicularis, Ch. josankeiana, Ch. bergenstammi,
Ch. arkita); ëþòèêîâûå (40–75%) – 8 (Ch. sic-
hotana, Ch. reniformis, Ch. insignis, Ch. frater-
na, Ch. flavipes, Ch. melanopa melanopa, Ch.
chrysocoma, Ch. convexifrons); ðîçîöâåòíûå
(40–50%) – 8 (Ch. sapporensis, Ch. pallipes, Ch.
sahlbergi, Ch. subpictipennis, Ch. christophori,
Ch. aokii, Ch. balu, Ch. angustigena); èâîâûå –
íè îäíîãî. Ïîñëåäíèé ñëó÷àé ìîæåò áûòü îáúÿñ-
íåí òåì, ÷òî äëÿ áîëüøèíñòâà òàêñîíîâ ìóõ âèä
ïîñåùàåìûõ èâ íå óñòàíîâëåí. Â ïðèâåäåííîì
ñïèñêå åñòü òðè ïåðåñå÷åíèÿ (Ch. arkita, Ch.
balu, Ch. aokii), óêàçûâàþùèõ íà ñëó÷àè êîäî-
ìèíèðîâàíèÿ ïèùåâûõ1 ïðåôåðåíöèé.

Äðóãàÿ ãðóïïà õåéëîçèé ïîñåùàëà ðàñòåíèÿ
â ðàâíîé ñòåïåíè. Ïðè ýòîì â äàííóþ ãðóïïó
âîøëè êàê ïðåäñòàâèòåëè íàèáîëåå ïîëèëåê-
òè÷íûõ âèäîâ, ïîñåùàâøèõ 5 è áîëåå ñåìåéñòâ,
òàê è íàèìåíåå ïîëèëåêòè÷íûõ, ïîñåùàâøèõ
2–4 âèäà è ñòîëüêî æå ñåìåéñòâ. Ñëåäóåò òàêæå
çàìåòèòü, ÷òî áåç ïðèâëå÷åíèÿ êîëè÷åñòâåííûõ
äàííûõ âîïðîñ î ïèùåâûõ ïðåôåðåíöèÿõ îêîí-
÷àòåëüíî ðåøèòü íåâîçìîæíî.

Êàê ïîêàçûâàåò àíàëèç, äëÿ çîíòè÷íûõ õà-

ðàêòåðåí îñîáûé êîìïëåêñ õåéëîçèé, ïðåäñòà-

âèòåëè êîòîðîãî òåñíî ñâÿçàíû ñ äàííûì ñåìåé-

ñòâîì. Íàèáîëåå ïîêàçàòåëüíîé ïðè ýòîì, íà

íàø âçãëÿä, ÿâëÿåòñÿ ãðóïïà illustrata (Ch. il-

lustrata illustrata, Ch. illustrata portshinskia-

na, Ch. illustrata magnifica è Ch. motodomari-

ensis). Íåñìîòðÿ íà òî ÷òî íåêîòîðûå èç íèõ îò-

ìå÷åíû íà ðàñòåíèÿõ èç äðóãèõ ñåìåéñòâ, íàè-

áîëåå ïðèâëåêàòåëüíûìè äëÿ ýòîé ãðóïïû ÿâ-

ëÿþòñÿ êðóïíûå ñîöâåòèÿ ñåìåéñòâà Apiaceae.

Äèôôåðåíöèðîâàííûé àíàëèç ïîêàçàë, ÷òî

Ch. motodomariensis â 80 % ñëó÷àåâ ïðåäïî÷è-

òàë ïîñåùàòü çîíòè÷íûå, â 20 % – ðîçîöâåòíûå.

Ñh. illustrata ïðåäïî÷èòàë çîíòè÷íûå â 56 %

ñëó÷àåâ, îñòàëüíûå äâà ïîäâèäà ìîíîëåêòè÷-

íû. Ïðè ýòîì ïîñåùàåìûå äàííîé ãðóïïîé ìóõ

ðàñòåíèÿ ïðàêòè÷åñêè ïåðåêðûâàëèñü âñåãî íà

10,5 % (2 âèäà èç 19), ÷òî, âåðîÿòíî, ìîæíî

îáúÿñíèòü ãåîãðàôè÷åñêîé ðàçîáùåííîñòüþ

ýòèõ òàêñîíîâ. Îáðàòíûé ïðèìåð ÿâëÿåò ñîáîé

ïàðà Ch. chrysocoma è Ch. christophori, ïèùå-

âîé ñïåêòð êîòîðûõ ïåðåêðûâàëñÿ íà 70 %

(Êñ = 0,82). Íà íàø âçãëÿä, ïðèñóòñòâèå ãðóïïû

illustrata íà çîíòè÷íûõ îáóñëîâëåíî äâóìÿ ïðè-

÷èíàìè. Âî-ïåðâûõ, ïîäàâëÿþùåå áîëüøèíñòâî

ïðåäñòàâèòåëåé ýòîãî ñåìåéñòâà ðàñòåíèé – õîðî-

øèå ìåäîíîñû, è âî-âòîðûõ – ïî-âèäèìîìó, â

ìÿñèñòûõ òêàíÿõ ýòèõ ðàñòåíèé ïðîõîäèò ðàç-

âèòèå ëè÷èíîê. Îá ýòîì ñâèäåòåëüñòâóåò îáíà-

ðóæåíèå ëè÷èíîê Ñh. illustrata illustrata íà

Pastinaca sp. [19]. Òàêèì îáðàçîì, âèäû óêà-

çàííîé ãðóïïû ñèðôèä ìîãóò ïðîõîäèòü âåñü

öèêë ðàçâèòèÿ íà îäíèõ ðàñòåíèÿõ, ÷òî íåñî-

ìíåííî ñâèäåòåëüñòâóåò îá èõ ãëóáîêîé àäàïòè-

ðîâàííîñòè ê âèäàì ñåìåéñòâà Apiaceae. Íàñêî-

ëüêî ýòà àäàïòàöèÿ âçàèìîâûãîäíà – ñëåäóåò

âûÿñíÿòü ñïåöèàëüíî. Â íàñòîÿùåå âðåìÿ ñó-

ùåñòâóþò ñâåäåíèÿ, ÷òî íàëè÷èå â ðàñòåíèè ëè-

÷èíîê õåéëîçèé íå âñåãäà ïðèâîäèò ê åãî ãèáå-

ëè – â íåêîòîðûõ ñëó÷àÿõ ðàçâèòèå ëè÷èíîê

ñòèìóëèðóåò óâåëè÷åíèå êîëè÷åñòâà öâåòîíîñ-

íûõ ïîáåãîâ ó Cirsium (Asteraceae) [34].
Â èòîãå î÷åâèäíî, ÷òî áîëüøóþ ÷àñòü

ñõîäñòâ è ðàçëè÷èé ìåæäó ðàñòåíèÿìè ïî ïîñå-
ùàþùèì èõ òàêñîíàì õåéëîçèé (èëè ñïåêòðîâ
ðàñòåíèé â ïèùåâûõ ïðåôåðåíöèÿõ ìóõ) ìîæ-
íî îáúÿñíèòü íåñêîëüêèìè ïðè÷èíàìè. Òàêî-
âûìè, íà íàø âçãëÿä, ÿâëÿþòñÿ: 1) ñîâïàäåíèå
ñðîêîâ ëåòà õåéëîçèé è öâåòåíèÿ ðàñòåíèé
(õîòÿ ìóõè ïîñåùàþò íå âñå ðàñòåíèÿ èç ÷èñëà
îäíîâðåìåííî öâåòóùèõ); 2) ñõîäñòâî áèîòîïè-
÷åñêîãî ðàñïðåäåëåíèÿ ðàñòåíèé è ìåñò âûïëî-
äà ìóõ (õîòÿ ìóõè – õîðîøèå ëåòóíû è ìîãóò
ïåðåëåòàòü íà äîâîëüíî çíà÷èòåëüíûå ðàññòîÿ-
íèÿ); 4) òàêñîíîìè÷åñêîå ñõîäñòâî âèäîâ ðàñ-
òåíèé; 5) íåñîâïàäåíèå ðàçìåðîâ àðåàëîâ ó õåé-
ëîçèé è ðàñòåíèé; 6) âèäîâîå ðàçíîîáðàçèå è
îáèëèå ïðåäñòàâèòåëåé êàæäîãî âèäà ðàñòåíèé
â ëîêàëüíûõ áèîòîïàõ; 7) ïðèâëåêàòåëüíîñòü
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1 Ïîñêîëüêó õåéëîçèè ïîñåùàþò öâåòêè ðàñòåíèé â
îñíîâíîì ñ öåëüþ ïîëó÷åíèÿ ïèùè, ìû ñ÷èòàåì, ÷òî ïî
÷àñòîòå ïîñåùåíèé òîãî èëè èíîãî ñåìåéñòâà ðàñòåíèé
ìîæíî, ñ îïðåäåëåííîé ñòåïåíüþ óñëîâíîñòè, ãîâîðèòü î
ïèùåâûõ ïðåôåðåíöèÿõ ìóõ.



öâåòêîâ òîãî èëè èíîãî âèäà ðàñòåíèé äëÿ õåé-
ëîçèé (ìóõè ðóêîâîäñòâóþòñÿ ïðè âûáîðå ðàñ-
òåíèÿ-ïðîêîðìèòåëÿ çðåíèåì è îáîíÿíèåì
[42]); 8) äîñòóïíîñòü è îáèëèå ïèùè â òåõ èëè
èíûõ öâåòêàõ, îáóñëîâëåííîå èõ ñòðîåíèåì
(âåðîÿòíî, ýòèì îáúÿñíÿåòñÿ íåïîñåùåíèå õåé-
ëîçèÿìè òàêèõ èçâåñòíûõ íåêòàðîíîñîâ, êàê
áîáîâûå); 9) íàëè÷èå êîíêóðåíòîâ; 10) íàëè÷èå
ó íåêîòîðûõ âèäîâ õåéëîçèé äâóõ ãåíåðàöèé; 11)
ñòðàòåãèÿ ïèòàíèÿ õåéëîçèé (ïðåäïî÷òåíèå øè-
ðîêîãî èëè óçêîãî ñïåêòðà ðàñòåíèé; ïðåäïî÷òå-
íèå ýíåðãåòè÷åñêè áîëåå âûãîäíûõ èñòî÷íèêîâ
ïèòàíèÿ, ïîëèíî- èëè íåêòàðîôàãèÿ).

Ñîîòíîøåíèå ïðè÷èí ìîæåò ìåíÿòüñÿ â çà-
âèñèìîñòè îò óðîâíÿ, íà êîòîðîì ïðîâîäèòñÿ
ñðàâíåíèå: ýòî ñâÿçàíî, â ÷àñòíîñòè, ñ òåì, ÷òî
àäàïòèâíàÿ ðàäèàöèÿ ñåìåéñòâà âûøå òàêîâîé
ñîñòàâëÿþùèõ åãî ðîäîâ, à ðîäà – âèäîâ. È, íà-
êîíåö, êàðòèíà âçàèìîîòíîøåíèé õåéëîçèé è
ðàñòåíèé ÿâíî ðàçìûòà îãðîìíîé òåððèòîðèåé
(îò Ïèðåíååâ äî Äàëüíåãî Âîñòîêà), íà êîòî-
ðóþ íàêëàäûâàåòñÿ ôðàãìåíòàðíîñòü äàííûõ –
íåò íèêàêèõ ñîìíåíèé, ÷òî âçàèìîîòíîøåíèÿ
õåéëîçèé è ðàñòåíèé èìåþò ãåîãðàôè÷åñêèå
ãðàäèåíòû. Ïîýòîìó äàëüíåéøèå èññëåäîâàíèÿ
èõ âçàèìîîòíîøåíèé íåîáõîäèìî ñòðîèòü ñ ó÷å-
òîì âûøåèçëîæåííûõ ñîîáðàæåíèé.

Àâòîðû âûðàæàþò èñêðåííþþ ïðèçíàòåëü-
íîñòü Â. À. Ìóòèíó è Ä. È. Ãðèöêåâè÷ó çà ïðåäî-
ñòàâëåííûå ìàòåðèàëû ïî äàëüíåâîñòî÷íûì õåé-
ëîçèÿì, à òàêæå ñåðäå÷íî áëàãîäàðÿò Å. À. è
À. Þ. Êîðîëþêîâ çà íåîöåíèìóþ ïîìîùü ïðè
îêîí÷àòåëüíîé ïðîâåðêå íîìåíêëàòóðû ðàñòåíèé.
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Character of Anthophily in Hover-Flies
from the Genus Cheilosia Mg. (Diptera, Syrphidae)

A. V. BARKALOV, V. A. BURLAK

In the work, a list of plants visited by hover-flies from the genus Cheilosia is given. Totally such information is
available for 135 Palaearctic species and subspecies. It is established that Cheilosia visit plants of 245 species from
158 genera and 50 families. The most attractive are Ranunculaceae, Apiaceae, Rosaceae, Asteraceae and
Salycaceae. The widest spectrum of visited plants have five species: Ch. mutabilis, Ch. pagana, Ch. vernalis, Ch.
longula and Ch. vulpina. Attachment of some Cheilosia species to concrete plant family is marked.


