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Summary

A thirty-year study of hoverflies feeding on Salix bebbiana in the Silinsky Park of Komsomolsk-on-Amur has
shown that the anthophilous complex of late-flowering willows forms the majority of species represented by
the imaginal stage during their flowering period. As a consequence, the structure of the anthophilous
complex of willows reflects the structure of the hoverfly population of a specific territory. The relative
abundance of virtually all hoverfly species in the anthophilous complex undergoes significant asynchronous
fluctuations. A number of species show a tendency to decrease in relative abundance, which may be a direct
consequence of the decline in their numbers in the forest park.

Introduction

Hoverflies (Diptera, Syrphidae), due to their taxonomic diversity and the external attractiveness of most
representatives, are currently one of the most studied families of dipteran insects. Syrphid larvae differ in
trophic connections and belonging to life forms. Adult hoverflies spend most of their daily activity time budget
on feeding on pollen and nectar of flowering plants (Gilbert, 1985). It is no coincidence that collecting
hoverflies on flowering plants allows us to identify not only the specifics of their fauna, but also to study their
landscape distribution, daily activity and, of course, trophic preferences. The efficiency of other methods of
collecting hoverflies (mowing, using traps, etc.) is many times lower.

Among the plants visited by syrphid flies, late-flowering willows are of particular interest to collectors,
since their flowering coincides with the flight period of many univoltine species and the beginning of the
manifestation of early summer diversity of hoverfly adults. Since pollen predominates in the diet of hoverflies,
they intensively visit only male willow plants, on which one can find species that are quite rare in collections.
In the south of the Russian Far East, among the late-flowering willows, the most suitable for collecting
hoverflies is Salix bebbiana, which is a tall shrub or small tree growing mainly on forest edges and clearings.

Our collections of hoverflies on willows in Silinsky Park (Komsomolsk-on-Amur) began in the mid-
1970s, and since 1986 they have acquired the character of censuses in connection with the study of
anthophilous complexes that hoverflies form on Far Eastern plants. As a result, factual material has been
accumulated that allows not only to characterize syrphids as a component of the anthophilous complex of
willows growing in Silinsky Park, but also to indirectly assess the state of the hoverfly population of this
territory over a 30-year period.

Silinsky Park is located on the first floodplain terrace of the Amur, which forms the left bank of the
Silinka River in its estuary part, and divides Komsomolsk-on-Amur into two districts. The park is a section of
valley coniferous-broadleaf forest with an area of more than 300 ha.

The forest was not cut down in most of the forest park, but degraded to varying degrees under the
influence of recreational load, fires and other anthropogenic impacts. Due to the fall in the level of the Silinka
River and the direct change in its bed within the city limits, numerous former streams and channels
disappeared in the park. The only permanent watercourse of the forest park is the Teply Klyuch, which
frames its eastern edge. The water content of this spring decreases from year to year. Changes in the
hydrological regime on the territory of the forest park lead to xerophytization of its ecosystem. Along the
banks of Teply Klyuch, the once dominant wild rosemary (Ledum maximum) and blueberry (Vaccinium
uliginosum) have disappeared from the undergrowth. In the central part of the forest park, with a
predominance of broad-leaved trees (Ulmus japonica, Fraxinus mandshurica, Phellodendron amurense),
Symplocarpus (Symplicarpus renifolius) has ceased to be found, and a massive drying out of downy alder
(Alnus hirsuta) has occurred. Coniferous trees have practically dropped out of the first tier for various
reasons. The last coniferous forest in the central part of the forest park was destroyed by a strong hurricane
in the autumn of 1995. It was this section of the forest park that was previously declared a natural
monument. At present, satisfactory regeneration of Siberian spruce (Picea obovata) and white fir (Abies
nephrolepis) is observed here. The glades that appeared on the site of vegetable gardens abandoned 50-60
years ago are intensively overgrown with rowan-leaved mountain ash (Sorbaria sorbifolia), and subsequently
mainly with flat-leaved birch (Betula platyphylla). It was these glades and the periphery of the forest park as
a whole that attracted our attention over many years as places where willows Salix caprea and S. bebbiana
grow. These willows can be characterized as pioneer woody plants of secondary successions, while other



species of this genus are confined mainly to the floodplain of the Silinka River, where they form continuous
thickets.

Material and Methods

The collections were mainly made on the dry-loving willow (Salix bebbiana), the latest flowering species on
which most hoverflies flying at this time can be found. The censuses were based on the method proposed by
Yu.A. Pesenko (1972). Since 1986, 26 hoverfly censuses have been conducted, 21 of which were made on
Salix bebbiana. The analysis includes another 5 censuses made on Salix caprea at the end of its mass
flowering. The censuses were conducted only on fine days, during the hours of maximum hoverfly activity.
The duration of the census ranged from 30 to 150 minutes per day. In the original version of Pesenko's
method, the technique of "mowing with an entomological net" is used, which is easy to use when censusing
grasses and low bushes. We practiced individual trapping of insects on the willows for a fixed period of time.
A total of 1,257 hoverflies were caught. Among the subjective factors that generally have a negative impact
on the results of implementing this method, a positive point was that the same person was the collector for
30 years. The effectiveness of such hoverfly counts depends on many factors, including weather conditions
(in clear weather, the wind has a strong effect on the activity of flies), microclimatic characteristics of the
growing area, the flowering phase of a particular plant, etc. Quite often, two plants growing in close proximity
are visited by hoverflies with different intensities.

Since the counts on the willows were carried out irregularly, it is difficult to assess the real character
of fluctuations in the relative abundance of hoverflies. The fluctuations themselves mask the tendencies of
transformation of the anthophilic complex. To smooth out random fluctuations and identify the main trends in
the dynamics, we used the method of consolidating the intervals of the dynamic series and calculating the
averages for each consolidated interval. Five-year intervals were identified, which, according to the results of
the counts, correspond to the chronological assemblies of syrphids: 1986—1990 (4 counts with a total
duration of 400 min.), 1991-1995 (3 counting days, 230 min.), 1996—2000 (4 days, 210 min.), 2006—2010 (8
days, 360 min.), 2011-2014 (7 days, 420 min.). The relative abundance of species according to the results of
an individual count, for the year and in the chronological assembly was calculated as the arithmetic mean for
a 10-minute catch. The analysis of the dynamics of individual species, as well as the construction of
diagrams and polynomial trend lines, were carried out in the Microsoft Excel program.

Results and Discussion

In Silinsky Park, 83 species of hoverflies were recorded feeding on xerophilous willow (Table 1), of which 6
species form the anthophilous complex of the early-flowering willow Salix shwerinii, and 31 species were
recorded on S. caprea, which finishes flowering by the beginning of the mass flowering of S. bebbiana. No
other species of hoverflies, other than those established in the anthophilous complex of the xerophilous
willow, were recorded on other willows within the forest park.

[ Table 1: Chronological assemblages of hoverflies representing the anthophilous complex of late-flowering
willows in Silinsky Park and the environs of the village of Pivan ]

Since 1986, 39 species of syrphid beetles have been caught on the xerophilous willow in quantities of 1-3
specimens. Seven of them are known outside the forest park only from collections on willows, while
Melangyna pavlovskyi and M. quadrimaculata are observed in Silinsky Park in large numbers on early-
flowering willows and primroses. 27 species are represented in the records by 10 specimens or more. 13
species were included in all chronological assemblies. It should be noted right away that the species that
dominate the anthophilous complex according to the results of the records as a whole were not recorded
regularly; some of them were absent on certain days or even years.

The differences in the chronological assemblages in the species composition of syrphids and,
moreover, in individual counts are quite significant, not to mention the relative number of species. The
changes that the anthophilous complex of late-flowering willows underwent throughout the entire observation
period did not have a pronounced directional character, which could be expected against the background of
the degradation of the indigenous communities of the forest park. In our opinion, the anthophilous complexes
of most plants should have a prognostic potential, since their composition is formed from the entire set of
syrphid species, the adults of which are represented at the time of flowering of a given plant in a given area.
The structure of the anthophilous complex of a particular plant species changes depending on the
geographical location and landscape features (Mutin et al., 2009). Indeed, all the identified chronological
assemblies, even in their species composition, reflect the specificity of the fauna of the Silinsky Park. This is
confirmed by a cluster analysis, which also included the results of syrphid surveys conducted in 2002-2006
(6 days, 690 min.) on xerophilous willow in the vicinity of the village of Pivan, located opposite Komsomolsk-
on-Amur (Fig. 1). The right bank of the Amur, where the village is located, is a mountainous area covered
mainly by secondary forests, which appeared in place of cedar forests with the participation of Mongolian
oak (Quercus mongolica). It was the landscape differences in the habitats of the willows that determined the



pronounced isolation of the anthophilous complex formed on xerophilous willow in the vicinity of Pivan from
the complex existing in the Silinsky Park.

Some species (Cheilosia mutini, Psarochilosia djakonovi, Orthonevra subincisa), which were noted
on willows in Silinsky Park before 2000, were absent from collections from the forest park over the past 10
years. Also, over the past 10-15 years, the relative abundance of a number of species (Epistrophe latifrons,
Cheilosia annulifemur, Ch. convexifrons, Parasyrphus iraidae, P. proximus), which are typical inhabitants of
native coniferous-broad-leaved and dark coniferous forests, has significantly decreased in the anthophilous
complex of xerophilous willow. All this can be associated with irreversible changes occurring in the
ecosystem of the forest park due to human fault.

Long-term dynamics of the relative abundance of syrphids in the anthophilous complex of willows
are characterized by more or less pronounced fluctuations. A significant part of the Far Eastern hoverfly
species exhibits a stable type of dynamics, while others have signs of a prodromal type (Isaev et al., 2001).
Only individual species can be characterized as eruptive. These are, first of all, representatives of the
subfamily Syrphinae, whose larvae are known as aphidophages or predators of other small insects with soft
integuments. The ranges of fluctuations in the relative abundance in the anthophilous complex of xerophilous
willow in most species are represented by numbers differing by 2 orders of magnitude. Two dominant
species (Cheilosia pollinata, Brachyopa ornamentosa) had fluctuations characteristic of eruptive species
(antilog 3). The relative abundance of a species in an anthophilous complex is unlikely to adequately reflect
its population density, but its long-term fluctuations may primarily be the result of processes occurring in the
very structure of the syrphids population of the Silinsky Park. Based on the results of 2-3 censuses of one
season, it can also be noted that the relative abundance of dominants varies both depending on the location
of specific plants and during the flowering period, which lasts more than a week due to the different flowering
times of individual plants. Fluctuations in the relative abundance of dominants were found in the
anthophilous complexes of other plants that we studied both in the forest park and far beyond its borders.
Fluctuations in abundance are probably associated with the irregular registration of syrphids on flowering
willows whose relative abundance is never high.

[ Figure 1. Dendrogram of similarity of species composition of chronological assemblages of syrphids
anthophyllous complex of xerophilous willow: Silinsky Park (by years of censuses) and settlement. Pivan
(2002-2006). (Serensen coefficient, bootstrap 1000). ]

Sharp and non-cyclic fluctuations in the relative abundance of most species of hoverflies included in
the anthophilous complex of xerophilous willow do not allow us to speak unconditionally about trends of
reduction or increase in their absolute abundance in the forest park.

[ Figure 2. Long-term dynamics of the relative abundance of the dominant syrphids (Cheilosia pollinata, Ch.
urbana) in the anthophilous complex of xerophilous willow. Bars are the data, lines are polynomial fitted
curves. ]

Thus, the most numerous on late-flowering willows Cheilosia pollinata and Ch. urbana demonstrate
rather opposite trends in their numbers (Fig. 2, Table 1). The lifestyle of Ch. pollinata larvae, unfortunately, is
unknown. But, given the trophic relationship of Ch. urbana larvae with plants of the genus Hieracium
(Grosskopf, 2005), it is possible to associate the increase in the numbers of this hoverfly with the increase in
the food supply for the larvae. The decrease in the numbers of the former could be considered a
consequence of competition between these species at the adult stage, but such relationships are unlikely to
develop among adult hoverflies as anthophiles. A decrease in the number of hoverflies feeding on willows
can be observed as the number of bees (especially the honeybee) increases, which disturb the hoverflies
with their active movement on the flowering plant. We cannot unconditionally link the obvious degradation of
the forest vegetation of the forest park with the emerging trends towards a decrease in the number of those
hoverflies whose larvae are xylobiontic saprophages (Fig. 3). According to our observations, typical
xylobionts at the larval stage, such as Brachyopa violovitshi, find suitable conditions for mass reproduction in
city squares and even in high-rise areas of Komsomolsk-on-Amur as the number of old trees increases
(Sivova et al., 1999; Mutin, 2010).

Some species of syrphid noted on late-flowering willows after 1995 (Chalcosyrphus jacobsoni,
Cheilosia occulta, Ch. reniformis, Episyrphus balteatus, Eristalis abusiva, Lapposyrphus lapponicus, Pipiza
magnomaculata, Myathropa florea), were recorded in Silinsky Forest Park on these plants earlier, or as
visitors to other plants. On the other hand, the increase in the relative numbers of Syritta pipiens and
Sphaerophoria scripta is definitely of anthropogenic nature. Both species are typical synanthropes, and there
is reason to suspect that the appearance of the latter in Komsomolsk-on-Amur and its environs occurred no
earlier than the early 1980s.

[ Figure 3. Long-term dynamics of the relative abundance of Brachyopa ornamentosa and B. violovitshi in
the anthophilous complex of xerophilous willow. ]



Taken together, all the above processes determined the dynamics of the anthophilic complex
structure of late-flowering willows in the forest park. Against the background of more or less sharp
fluctuations in the relative abundance of hoverflies, a dimly expressed directional transformation of the
anthophilic complex occurs. Cluster analysis of chronological assemblies demonstrates the greatest
similarity in the structure of the anthophilic complex of the last two time intervals, 2006—2010 and 2011-2014
(Fig. 4). The chronological assemblies of 1986—1990 and 1991-1995 were also separated into a single
cluster. We also attempted to analyze the structure of chronological assemblies by the belonging of syrphid
larvae to certain life forms. Although the larvae of many Far Eastern hoverflies have not been identified, by
analogy with closely related species known in the larval state, we can assume what kind of life the larvae of
all species lead.

Based on such extrapolation, we see that the ratio of syrphid life forms in chronological assemblies
changes randomly, and the relative abundance of representatives of a particular life form fluctuated
significantly over the years. Compared with the anthophilic complex typical of willows in the vicinity of Pivani,
in Silinsky Park, over the observation period, the proportion of xylobiont saprophages was 1.5 times lower.
The proportion of aquatic saprophages, on the contrary, is 10 times higher, but with a low frequency of
representatives of this life form among willow visitors (7.8% and 0.7%, respectively). It should be noted that
the values of the simple arithmetic mean of the hoverflies caught in 10 minutes in the Silinsky Park and in the
vicinity of Pivani were quite close, 7.45 and 7.5 specimens, respectively.

[ Figure 4. Dendrogram of similarity of chronological assemblages of syrphid flies of the anthophilous
complex of the xerophilous willow (Morisita index, bootstrap 1000). ]

Conclusion

Thus, the anthophilous complex of late-flowering willows of the Silinsky forest park is formed from the
majority of hoverfly species, the flight of which occurs during this period. As a result, the structure of the
anthophilous complex reflects the structure of the syrphid population in this territory. The relative abundance
of almost all species in the anthophilous complex is subject to fluctuations, which are caused by the action of
many factors, and the fluctuations in different species are asynchronous. In a number of syrphids, tendencies
toward an increase or decrease in relative abundance can be identified. A decrease in the occurrence of
individual species on flowering willows may be a direct consequence of a decrease in their numbers in the
forest park.
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TpunnarunerHee u3ydeHue cupui, nuTaomuxcs Ha Salix bebbiana B CUIMHCKOM
napke Komcomornbcka-Ha-AMype, 1OKa3ano, 4To aHTOGHIBHBINH KOMIUIEKC MO3/HE-
LBETYLMX HB (OpMHUpYeT OGONBIIMHCTBO BHIOB, IPEACTABICHHBIX HMarvHaJIbHON
cTajueil B epuoA ux IBereHus. Kak crencTBie CTPYKTypa aHTOGMIBHOTO KOMILIEKCa
UB OTPaXKAeT CTPYKTYpy HaceIeHHs cupdul KOHKPETHO Tepputoprn. OTHOCHTENIbHAS
YHCICHHOCTh (DAKTUUECKH BCEX BHAOB MYyX-Kyp4YalOK B aHTO(HIBHOM KOMILICKCE
[IPETEPIICBACT CYIIECTBCHHBIE ACHHXPOHHBIE (UIyKTyauuu. Y psiia BUIOB NPOSIBIAETCS
TEHACHIMS K COKPAIICHUIO OTHOCHUTENIBHOM YHCICHHOCTH, YTO MOXKET OBITh IPSIMBIM
CJICJICTBUEM IJICHHS X YHCICHHOCTH B JIECOIIApKe.

Myxu-xypuanku (Diptera, Syrphidae) B cuity cBoero TakCOHOMHYECKOTO Pa3HO-
00pa3usi ¥ BHEIIHEH MPHUBJICKATEIILHOCTH OOJIBIIUHCTBA MPEACTABUTEIICH SBISIOTCS
B HaCTOAILEC BpEM OAHHUM U3 Ham60nee N3YYCHHBIX CEMEICTB JABYKPBUIbIX HACCKOMBIX.
Jluunnkn cupdupa paznuuarorcss TPOGUUECKMMHU CBS3SIMU M NPUHAIJIEKHOCTBIO K
JKM3HEHHBIM (hopmaM. B3pocible XKypyaiku TpaTsaT OOJBIIYIO YacTh BPEMEHHOTO
Oro/pkeTa CBOEH CyTOYHOM aKTMBHOCTH Ha NMUTaHHE IBUIBIOH M HEKTApOM I[BETKO-
BbIx pacrennit (Gilbert, 1985). He cnyuaiino cOop cupdui Ha IBETYIINX pacTeHUSIX
TIO3BOJISICT BBISIBUTH HE TOJBKO CrielU(pHKY uX (ayHy, a TAKKe M3y4UTh MX JaHI-
madTHOEe pacrpeesieHue, CyTOYHYI aKTHBHOCTh M, €CTECTBEHHO, Tpoduueckue
npedepernun. IPEKTUBHOCTh APYTHX TPHEMOB cOOpa MyX-Kypyallok (KOIIEHHE,
HCIIOJIb30BaHHE JIOBYILEK U IP.) MHOTOKPATHO HHXKE.

Cpenn mocemaeMbIx cuppuIaMi pacTeHUH 0CcOOBI WHTEpPEC ISl KOJUIEKTOPOB
NPENCTAaBISIOT IO3IHELBETYIINE UBBI, TAK KaK HX LBETCHUE COBIALAET C EPHOIOM
76Ta MHOTUX MOHOBOJITHHHBIX BHIOB U HAa4aJOM IPOSBICHHS PaHHEIETHEro pa3Ho-
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o0pazusi umaro xypyayok. [IockosbKy mbuIblia peBaupyer B auetre cupdua, oHu
MHTEHCHBHO TNOCENIAIOT TOJILKO MY>KCKHE PAacTeHHs UB, Ha KOTOPBIX MOXHO OOHa-
PYKHTH TOBOJIFHO peikKe B Koyuiekuusix Buabl. Ha rore JlansHero Bocroka Poccun
Cpeoy TO3THEUBETYIINX WB U1 cOopa cupdun Hamboiee MOAXONAMIeH SBISACTCS
Salix bebbiana, npencraBmsromas co00i BBICOKHE KYCTAPHHKH WIH HeOOIbIIHe
JIEBEPhS, pacTyIIHe MPEUMYIIECTBEHHO Ha JIECHBIX OITyIIKax M MOJITHAX.

Hamm c6oper Myx->xypuaiiok Ha uBax B CunnHckoMm mapke (T. Komcomonbek-Ha-
Awmype) Obuti HadaTsl B cepenune 1970-x, a ¢ 1986 roma onn nprobpenn xapakrep
Y4YETOB B CBS3HM C M3YYCHHEM AHTO(QMIBHBIX KOMIUIEKCOB, KOTOpPBIE (OPMHPYIOT
cupuIBl HA TATLHEBOCTOYHBIX PacTeHHsX. B pe3ysibrare Hakomuics GpakTHueCKuid
MarepHa, KOTOPBIi M03BOJISIET HE TOJIBKO 0XapaKTepH30BaTh CUPQUI KaKk COCTABHYIO
4acTh aHTO(QMIBHOIO KOMIUIEKCA UB, Mpou3pactaronux B CHIMHCKOM Mapke, HO U
KOCBEHHO OIICHUTH COCTOSTHHE HACENICHHsl MyX-)Kyp4aloK 3Tod Teppuropuu 3a 30-
JIETHUH MEepUo/I.

CunuHCKHI Mapk pacnojiaraeTcs Ha NEpBOM HaANOMMEHHOU Teppace AMypa,
KoTopas QopmupyeT JieBoOepexne pekn CHIMHKA B €€ TNPHYCThEBOH YacTH, U
pasgenser Komcomomnbck-Ha-AMype Ha nBa paiiona. Ilapk mpezncraBiser coOoi
Y9acTOK JOJIMHHOTO XBOWHO-IIMPOKOIUCTBEHHOTO Jieca muomaasio 6omee 300 ra.

Jlec me BeIpyOanca Ha OodBIICH YacTH Jiecomapka, HO JACTPagupoBal B pa3sHOMH
CTEIICHHU T10]] BO3/ICIICTBHEM PEKPEAlMOHHOM HArpy3KH, MOKAapOB U MHBIX aHTPOIIO-
TeHHBIX BO3AeHcTBHA. V3-3a majeHus ypoBHS peku CHIIMHKA ¥ HETIOCPEACTBEHHOTO
W3MEHEHHs ee pyciia B 4epTe Topojia B MapKe NCUYE3M MHOTOYHCIICHHBIE B TIPOLIIIOM
pPyubu U IPOTOKH. E]II/IHCTBGHH])IM MOCTOAHHBIM BOJOTOKOM Ji€COIapKa OCTacTCs
Temnplii KJIFOY, KOTOPBI 0OpaMiIsieT €ro BOCTOYHYHO OKpaWHy. BOTHOCTH 3TOrO
KJIIoYa TMOHWKAEeTCSl M3 Toja B roj. V3MeHeHHWsl T'MApOJOTMYEcKOro peKMMa Ha
TEPPUTOPHH JIecOonapKa BeJeT K Kcepoduruzauuu ero skocucremsl. [lo Geperam
Terutoro xiro4a B IMOJUIECKE MCUE3NIM HEKOTIa JIOMUHUpYomue OaryibHuk (Ledum
maximum) u ronyouka (Vaccinium uliginosum). B eHTpanbpHON YacTH Jeconapka ¢
npeobnafgaHueM B APEBOCTOE MIMPOKOINUCTBEHHBIX nopon (Ulmus japonica, Fraxinus
mandshurica, Phellodendron amurense) TiepecTall BCTPEUaThCS CHUMILIOKAPITYC
(Symplicarpus renifolius), NpoU301ILI0 MACCOBOE YChIXaHUE OJIbXU MyLIUCTOMN (Alnus
hirsuta). XBoHHBIE TTOPOABI 3€Ch (PAKTUIECKH BBIMAJIHN M3 TIEPBOTO sIpyca MO Pa3HBIM
npuunHaM. [locnemHuii MaccMB XBOWHBIX B IIEHTPAIBHOM HYacCTH Jiecomapka ObLI
YHUYTOXKEH CHJIBHBIM yparaHaM oceHbro 1995 roga. IMeHHO 3TOT ydacTok jieconapka
paHee ObuI OOBSIBIIEH NMaMATHUKOM NpUpobl. B HacTosiee Bpems 31ech HaOIo-
JaeTCs YJOBJICTBOPUTEIILHOEC BO30OHOBJICHUE enu cubupckoit (Picea obovata) u
NMUXTHl Oenokopolt (Abies nephrolepis). TloastHBI, KOTOpBIE MOSBWINCH HAa MECTE
oroposioB, 3a0pomeHHbIXx 50-60 5eT Hazaj, MHTEHCMBHO 3apacTaloT psIOMHHUKOM
psounomucTHEIM (Sorbaria sorbifolia), a BMOCIEICTBUY MPEUMYIIICCTBEHHO Oepe3oi
wIockonucTHOU (Betula platyphylla). meHHO 3TN TONAHEI U Tieprud)eprs JIecomapka
B IIEJIOM IPUBJICKAIH HAIlE BHUMAaHNE HA MPOTSHKEHNH MHOTHUX JIET, KaK MECTa Mpo-
u3pactanus uB Salix caprea n S. bebbiana. 9T UBBI MOXHO OXapaKTEpU30BaTh KaK
ITHOHEPHBIE JPEBECHBIE PACTEHMSI BTOPUYHBIX CYKIIECCHH, TOTAa KaK APYTHe BHIIbI
3TOTO POAa NPUYPOUEHBI B OCHOBHOM K MoiiMe pekn CHinHKa, T1e OHd (JOpPMUPYIOT
CIUIOLIHBIE 32POCIIH.
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MarepuaJj 4 METOAMKA

COopbl B OCHOBHOM OBIIIM TIPOBEAEHBI HA WUBE cyxonobuson (Salix bebbiana)
Kak HanOoJiee MO3JHO 3al[BETAIOIIEM BHJE, HA KOTOPOM MOXXHO BCTPETHTH OOJIb-
IIMHCTBO JIETAIOIINX B 3TO BPEMs MyX-’KypUyaJloK. B OCHOBY y4eToB Oblia IOJIOKEHA
MeTozanka, npemiokenHas FO.A. [lecerko (1972). C 1986 roma 6su10 TIpoBeeHO 26
Y4eTOB MyX-XKypUaJloK, U3 HuX 21 yder caenan Ha Salix bebbiana. B ananm3 BKio-
YEHBI elle 5 y4eTOB, CAENAHHbIX Ha Salix caprea B KOHIIE €€ MAacCOBOT'O I[BETEHHMS.
Y4eTsl BEIHUCh TOJIBKO B MOTOXKUE THH, B 4AaChl MAKCUMAIbHON aKTUBHOCTU CUP(UI.
IIponomxuTensHOCT yueTa coctaBisuia oT 30 g0 150 MuHyT B 1eHb. B opuruHamsHOM
BapuaHTte Meroauka [leceHko npeaycMaTpuBaeT UCIIOIb30BaHHUE MTPUEMA «KOIICHHE
SHTOMOJIOTHYECKUM CaYyKOM», KOTOPBIH JIETKO UCIIOJIb30BaTh IIPH yUeTax Ha TpaBax
W HM3KHMX KyCTapHHMKaxX. Ha mBax HaMM NpaKkTUKOBAJICS WHIMBHIYAJIbHBIA OTJIOB
HaceKOMBIX 3a (DMKCHPOBAHHBIN OTPE30K BpeMeHH. Beero otnoBneno 1257 k3. Myx-
)Kypuasiok. Cpein cyOBbeKTUBHBIX (haKTOPOB, KOTOPHIE B II€JIOM HETaTHBHO CKa3bIBa-
I0TCSL Ha Pe3yNbTaTax pean3alliy JaHHOH METOUKH, ITOJIOKHUTEIEHBIM MOMEHTOM
CTaJo TO, 4TO B TeueHHe 30 JIeT KOITIEKTOPOM OBLIO OJTHO W TO )K€ JHUIo. Pe3ynbra-
TUBHOCTh MOJOOHBIX YYETOB MYyX-)KypUaJIOK 3aBHCHUT OT MHOXECTBa (DaKTOpPOB,
BKIIFOUYasi METEOyCI0BUs (TIPH SICHOM TOT0JIE CHIIBHOE BIMSHHUE HAa aKTUBHOCTb MYyX
OKa3bIBaET BETEP), MUKPOKINMATHUECKHE XapaKTEPUCTUKH MECTa MPOU3PACTaAHMUS,
(ha3y 1BeTCHMSI KOHKPETHOTO pacTeHus u T.A. Hepeako 1Ba pacTeHusi, pacTymue B
HEIMOCPEICTBEHHOM OJIM30CTH, CUP(UIBI TOCEUIAIOT C PA3HONH HHTEHCHBHOCTBIO.

IMockonbKy y4eTsl Ha MBax MPOBOJMIMCH HEPETYIISIPHO, CIIOXKHO OLICHUTh PEAIbHBIH
Xapakrep (QIyKTyaluid OTHOCHUTENbHOW unciieHHocTH cupdua. Camu Qaykryarun
MacKHMpYIOT TEHAEHIWH TpaHc(hOpMaluu aHTOPHUIBHOTO KomIuiekca. Jis criaxu-
BaHMS CITyYaiHBIX KOJeOaHUI U BBISIBICHNS! OCHOBHBIX TEHICHIMI TUHAMHKHA HaMU
UCIIOJIb30BaH IPHEM YKPYITHEHHs HHTEPBAJIOB JJMHAMUUYECKOTO Psifia U pacuera cpel-
HUX TSI KaXKJI0TO YKPYITHEHHOTO MHTEpBasia. Belin BEIIENIEHBI S-IeTHHE WHTEPBAIBI,
KOTOpPBIM TI0 PE3yJIbTaTaM y4YEeTOB COOTBETCTBYIOT XPOHOJOTMYECKHE accamOien
cupdua: 1986-1990 rr. (4 yuera obmeit npomomkutensHocThi0 400 MuH.), 1991—
1995 rr. (3 yuernsix aus, 230 mus.), 19962000 rr. (4 mH, 210 MuH.), 20062010 rT.
(8 mueit, 360 mun.), 2011-2014 rr. (7 gueit, 420 mun.). OTHOCHTENbHAS YHCICHHOCTh
BUJIOB 110 Pe3yJIbTaTaM OTAEIBHOIO yUeTa, 3a T M B XPOHOJIOTHYECKOH accambien
paccunTaHa KakK CpeaHss apudmerHueckas 3a 10-MUHYTHBIA OTJIOB. AHAIN3 TUHAMH-
KU OTHENBHBIX BHJOB, TAKKE MOCTPOCHHE IUAarpaMM M MOJIMHOMUAIBHBIX JIMHUNA
TpeH1a IpoBeJieHb! B iporpamme Microsoft Excel.

Pe3yabTaThl U 06cyxKIeHHE

B CunmHCKOM Tapke Ha MBE CyXONOOMBON OTMEUEHO MUTaHUE 83 BHIOB MyX-
Kypdanok (tadn. 1), 3 HUX 6 BHIOB COCTABILIIOT aHTO(PHIHHBIN KOMIUIEKC paHHE-
uBeTymen uBkbl Salix shwerinii, a 31 BuI oTMedeH Ha S. caprea, KOTOpasi OTIIBETAaET
K Ha4ajay MaccoBoro usetreHus S. bebbiana. Kaxux-mubo apyrux BugoB cupdum,
MOMHMMO YCTaHOBJICHHBIX B aHTO(MHIBHOM KOMIUIEKCE UBBI CYXOJIIOOMBOM, Ha JPYrUX
MBax B [Ipe/eiax Jeconapka He 3aperucTpupoBaHo.
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Ta6nuna 1
XpoHOJIOTHYECKHE accaMOlier MyX-)KypUaloK, IPeICTABIISIIONINE aHTO(DUITBHBIH
KOMILICKC TO3AHEeNBETYIINX UB B CHIIMHCKOM MapKe U OKPeCcTHOCTsX noc. [TuBanb

l'ogst yuetos

Bt CHIMHCKHHA TIapK [TuBanb
1986- |1991- [1996- [2006- (2011- |2002-
1990 1995 [2000 |[2010 |2014 | 2006
Dasysyrphus tricinctus (Fallén, 1817) - 0,033 - - - -
D. venustus (Meigen, 1822) 0,083 - - 0,042 | 0,063 | 0,196
Epistrophe cryptica Doczkal et Schmid, 1994 | 0,100 - - 0,139 - 0,528
E. latifrons Mutin, 1990 0,256 | 0,133 | 0,150 | 0,125 | 0,024 -
E. ochrostoma (Zetterstedt, 1843) - 0,081 - 0,014 | 0,024 -
E. olgae Mutin, 1990 - 0,048 - 0,028 | 0,024 -
Epistrophella euchromus (Kowarz, 1885) 0,050 - - 0,090 | 0,063 | 0,287
Episyrphus balteatus (De Geer, 1776) - - 0,175 | 0,076 | 0,302 | 0,111
Eupeodes bucculatus (Rondani, 1857) - - - - - 0,014
E. corollae (Fabricius, 1794) - - - 0,083 - -
E. lundbecki (Soot-Ryen, 1946) - 0,033 - - - -
Lapposyrphus lapponicus (Zetterstedt, 1838) - - - 0,139 | 0,024 -
Melangyna barbifrons (Fallén, 1817) - 0,067 - 0,083 | 0,024 -
M. lasiophthalma (Zetterstedt, 1843) 0,033 | 0,195 | 0,133 | 0,021 | 0,119 | 0,133
M. lucifera Nielsen, 1980 0,261 | 0,462 | 0,313 | 0,451 | 0,071 | 0,028
M. olsufjevi (Violovitsh, 1956) 0,033 - - - - -
M. paviovskyi (Violovitsh, 1956) 0,017 - 0,063 | 0,042 - -
M. quadrimaculata (Verrall, 1873) 0,017 - - - 0,024 -
Meligramma triangulifera (Zetterstedt, 1843) | 0,083 - 0,042 | 0,049 - -
Parasyrphus iraidae Mutin, 1987 0,294 | 0,341 - - 0,016 -
P. malinellus (Collin, 1952) 0,017 - - 0,042 - -
P. proximus Mutin, 1990 0,350 | 0,081 - - 0,040 -
P. punctulatus (Verrall, 1873) 0,300 | 0,048 - 0,042 - 0,065
Sphaerophoria chongjini Bankowska, 1964 | 0,017 - 0,050 | 0,125 - -
S. indiana Bigot, 1884 0,033 - - 0,014 | 0,024 -
S. scripta (Linnaeus, 1758) 0,028 - 0,042 | 0,042 | 0,119 -
Syrphus ribesii (Linnaeus, 1758) - - - - - 0,019
S. torvus Osten Sacken, 1875 - - 0,042 - - -
S. vitripennis Meigen, 1822 - 0,167 | 0,383 | 0,285 - -
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I[Mponomxenue Tabnuusl 1

I'onbl yueros

Bt CUIMHCKHH apK [IuBanb
1986- [1991- [1996- |2006- [2011- |2002-
1990 |1995 2000 [2010 [2014 2006
Melanostoma mellinum Meigen, 1822 - 0,111 - 0,042 - -
M. orientale (Wiedemann, 1824) - - - 0,042 - -
Platycheirus ambiguus (Fallén, 1817) 0,083 | 0,048 | 0,167 | 0,021 - -
P. barkalovi Mutin, 1999 0,267 | 0,167 | 0,817 | 0,167 | 0,040 | 0,354
P. brunnifrons Nielsen, 2004 - - 0,050 | 0,042 - 0,039
P. discimanus (Loew, 1871) 0,050 | 0,271 | 0,042 | 0,035 | 0,024 | 0,299
P. sibiricus Barkalov et Nielsen, 2007 0,100 | 0,081 | 0,329 | 0,188 | 0,159 | 0,039
P. urakawensis (Matsumura, 1919) - - - - - 0,019
Heringia verrucula (Collin, 1931) 0,017 | 0,056 - - 0,024 -
H. vitripennis (Meigen, 1822) 0,017 - - 0,083 - -
Pipiza accola Violovitsh, 1985 0,639 - 0,292 | 0,424 | 0,040 | 0,315
P. magnomaculata Violovitsh, 1985 - - - 0,111 | 0,056 | 0,028
Trichopsomyia flavitarsis (Meigen, 1822) - 0,048 - - - -
Cheilosia angustigena (Becker, 1894) - - - - - 0,094
Ch. annulifemur (Stackelberg, 1930) 0,383 | 0,246 | 0,125 | 0,035 - -
Ch. convexifrons Stackelberg, 1963 0,017 - - 0,014 - 0,066
Ch. impressa Loew,1840 - - - 0,021 - —
Ch. longula (Zetterstedt, 1838) - - - - - 0,028
Ch. mutini Barkalov, 1984 0,306 | 0,198 | 0,333 - - 0,041
Ch. occulta Barkalov, 1988 - - 0,042 | 0,083 | 0,024 -
Ch. pagana (Meigen, 1822) 0,017 - - - 0,040 -
Ch. pollinata Barkalov, 1982 2,094 | 1,143 | 0,542 | 1,556 | 0,810 | 0,989
Ch. primoriensis Barkalov, 1990 - - - 0,042 - -
Ch. proxima (Zetterstedt, 1843) - - - - 0,024 -
Ch. reniformis (Hellen, 1930) - - - 0,146 | 0,071 -
Ch. urbana (Meigen 1822) 0,206 | 0,048 | 0,146 | 2,021 | 1,071 | 0,188
Ch. vernalis Fallén, 1817 - - - - - 0,037
Ch. zinovievi Stackelberg, 1963 - - - 0,021 - 0,461
Ferdinandea ruficornis (Fabricius, 1775) - - - 0,063 - -
Psarochilosia djakonovi Stackelberg, 1952 0,383 | 0,048 - - - 0,098
Brachyopa cineria Wahlberg, 1844 0,050 - - 0,236 | 0,198 | 0,009
B. dorsata Zetterstedt, 1837 - 0,048 - - 0,040 | 1,394
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OxoHuaHnue Tadiunsl 1

I'onbl yueros

Bt CUIMHCKHH apK [IuBanb
1986- [1991- [1996- |2006- [2011- |2002-
1990 [1995 (2000 |2010 |[2014 2006
B. maritima Violovitsh, 1980 - - - - 0,024 -
B. ornamentosa Violovitsh, 1977 0,706 | 0,111 | 1,246 | 0,382 | 0,198 | 0,056
B. violovitshi Mutin, 1985 1,433 | 0,294 | 0,650 | 0,479 | 0,294 | 0,510
Hammerschmidtia ingrica Stackelberg, 1952 - - - 0,014 - -
Orthonevra subincisa (Violovitsh, 1979) 0,156 | 0,048 - - - -
Neoascia amurensis Mutin, 1990 — - - - 0,056 —
N. confusa Mutin, 1990 0,028 | 0,048 | 0,083 | 0,042 | 0,063 -
Sphegina calthae Mutin, 1984 - - - - 0,024 -
S. sibirica Stackelberg, 1953 0,017 - - - - -
Psilota innupta Rondani, 1857 0,044 | 0,224 | 0,188 | 0,215 | 0,095 | 0,676
P. kroshka Mutin, 1999 - - - - - 0,033
Primocerioides petri (Hervé—Bazin, 1914) - - - 0,042 - -
Eristalinus aeneus (Scopoli, 1763) - 0,033 - 0,250 - 0,014
Eristalis abusiva Collin, 1931 - - - 0,139 - -
E. anthopharina (Fallén, 1817) - - - 0,042 - -
E. arbustorum (Linnaeus, 1758) 0,061 | 0,056 - 0,208 - -
E. cerealis Fabricius, 1805 0,800 | 0,111 | 0,063 | 0,299 | 0,095 -
E. interrupta (Poda, 1761) - - - 0,097 | 0,024 | 0,028
E. rabida Violovitsh, 1977 - - - - - 0,014
Anasimyia lunulata (Meigen, 1822) - - - 0,021 - -
Helophilus continuus Loew, 1854 - - - - 0,048 -
H. trivittatus (Fabricius, 1805) - - - 0,014 | 0,024 -
Myathropa florae (Linnaeus, 1758) - - - 0,139 | 0,048 -
Criorhina sichotana (Stackelberg, 1955) 0,028 - 0,042 | 0,083 | 0,024 | 0,094
Lejota ruficornis (Zetterstedt, 1843) 0,017 - - - - -
L. villosa Violovitsh, 1982 - - - - - 0,030
Syritta pipiens (Linnaeus, 1758) 0,056 - 0,188 | 0,208 | 0,286 -
Brachypalpus nipponicus Shiraki, 1952 0,017 | 0,056 - 0,125 | 0,056 | 0,133
Chalcosyrphus admirabilis Mutin, 1984 - 0,056 - - - 0,020
Ch. nemorum (Fabricius, 1805) - 0,048 - - 0,024 -
Ch. jacobsoni (Stackelberg, 1921) - - 0,063 | 0,104 | 0,016 | 0,011
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C 1986 rona Ha uBe cyxonro0uBoii 39 BHIOB cuphua ObUIM OTIOBIICHBI B KOJIHU-
yectBe 1-3 sk3emmuipa. CeMb M3 HUX W3BECTHBI 32 MpEeNIaMH JIECOMapKa TOJIBKO
o cbopam Ha uBax, a Melangyna pavlovskyi n M. quadrimaculata HabnromatoTcs B
CHIIMHCKOM MapKe B OOJIBIIIOM KOJIMUECTBE HA PAHHELBETYIINX UBAX M NEPBOLBETAX.
27 BUIOB TNpeACTaBieHB! B yueTax mo 10 3k3. u Gosee. 13 BHIOB BOIIIM BO BCE
XpoHojorudeckne accambien. OTMETUM cpasy, 4TO BHIbBI, JOMHHUPYIOIIHE B
aHTO(QMIBHOM KOMILJIEKCE MO pe3ysibTaraM y4eTOB B II€JI0M, PETUCTPUPOBAJIMCH He-
pEeryJsipHO, T€ WIM MHBIE U3 HUX OTCYTCTBOBAJIM B OT/EJIbHbIC YYETHBIC JTHH HJIH
JIaXKe TOABI.

Paznnuns XxpoHonoruueckux accamOueil o BHJOBOMY COCTaBy CHUPQHI H, TEM
Ooutee, OTIETBHBIX YYETOB BEChMA 3HAYNTENBHBI, HE TOBOPS YK€ PO OTHOCHTEIIBHYIO
YHCIIEHHOCTh BU/IOB. VI3MEHEHUsI, KOTOphIEe MpeTeprieBal aHTOQHUIBHBIA KOMIIIEKC
MO3THELBETYIIMX WB HA IPOTSHKEHHM BCETO IEpUoJa HAOMIOACHWH, HE HMENH
BEIPAYKEHHOTO HAIIPABICHHOTO XapakTepa, 9ero MOXKHO ObLTo ObI 0KUAaTh Ha (oHE
JIeTpafaliii KOPEHHBIX coo0mIecTB ieconapka. [1o HameMy MHEHHIO, aHTO(DMIIBHBIE
KOMIUIEKCHI OOJIBIIMHCTBA PACTEHUH JOJKHBI UMETh IPOTHOCTUYECKUI TOTEHIUA,
MOCTOJIBKY HX COCTaB (JOpMHpPYeETCs U3 Bcero Habopa BHIOB cUp(UII, UMaro KOTOPBIX
MPEJCTABICHBl B MOMEHT LIBETEHHS JaHHOTO PACTeHHs B JAHHOM MecTHOCTH. CTpyKTY-
pa aHTO(UIIBHOTO KOMIUIEKCA KOHKPETHOTO BHJIa PACTEHHH MEHSETCS B 3aBUCUMOCTH
0T reorpaMyeckoro MeCTOINOJIOKEHHsI U ocobeHHocTel nanmmadTa (Mutin et al.,
2009). JlelicTBUTEIBHO, BCE BBIACICHHBIC XPOHOIOTHISCKHE acCaMOJIeH TaXKe CBOUM
BHUJIOBBIM COCTaBOM OTpakaroT criennduky (ayHs! CHIMHCKOTO Iapka. OTo MOATBEp-
JKJIAeT KIIACTEPHBIN aHaJIM3, B KOTOPBIA OBUTM BKIIIOYEHBI TAK)KE PE3YJIbTAThl yUETOB
cupdun, mposenernsix B 2002-2006 rr. (6 grelt, 690 MUH.) Ha UBE CyXONMIOOUBOI B
OKPECTHOCTAX Tocenka IIuBaHb, pacmosioKeHHOro HampoTuB Komcomonbcka-Ha-
Awmype (puc. 1). IlpaBobOepexnpe Amypa, TIe HAXOAWUTCS TOCENOK, MPEACTaBISCT
c000ii TOPUCTYIO TEPPUTOPHIO, TTOKPHITYIO MPEUMYILIECTBEHHO BTOPUYHBIMU JIECAMH,
KOTOpBIE TOSIBUINCh Ha MECTE KEIPOBHHMKOB C YYacTHEM JIy0a MOHIOIBCKOTO
(Quercus mongolica). imenno nanamadTHbIE pa3jinyvsi MECTONPOM3PACTAHUN UB
00YyCIIOBHJIM BBIPAXKCHHYIO 000CO0JICHHOCTh aHTO(PHUIBLHOIO KOMILIeKca, CHOPMHUPO-
BaBILIEr0OCsl HA MBE CyXOJIOOMBOI B OKpecTHOCTsX [IMBaHuM, OT CylecTBYIOLIErO B
CHUIMHCKOM Napke KOMILIEKCa.

Otnensubie Bunsl (Cheilosia mutini, Psarochilosia djakonovi, Orthonevra subin-
cisa), KOTopble oTMeuanuch Ha uBax B CumuHckoM napke a0 2000 roxa, oTcyTCTBYIN
B cOopax u3 Jrecomapka 3a mocienuue 10 ser. Taxke, 3a mocnenaue 10-15 met B
AHTO(GMIBHOM KOMIUIEKCE MBBI CYXOJIIOOMBOW CYIIECTBEHHO yMEHBIIMIACH OTHO-
CHUTeNbHAs YACIICHHOCTE psifa BUNOB (Epistrophe latifrons, Cheilosia annulifemur, Ch.
convexifrons, Parasyrphus iraidae, P. proximus), KOTOpBIE SIBIISIOTCS XapaKTePHBIMU
oOHuTaTensIMU KOPEHHBIX XBOHHO-IIMPOKOINCTBEHHBIX U TEMHOXBOMHBIX JiecoB. Bee
3TO MOKHO CBSI3aTh C HEOOPATUMBIMH M3MEHEHUSIMHU, IPOUCXOAAIINMHU B S9KOCHCTEME
JIeconapKa o BUHE YEJIOBEKa.

MHOTOJIETHIOIO TMHAMUKY OTHOCUTEIILHOW YHCIEHHOCTH cUpGH]] B aHTODUIBHOM
KOMIUIEKCE MB XapaKTEepPHU3YyIOT OoJiee M MEHEe BhIPAXKCHHbIE (IIyKTyaluu. Y 3Ha-
YUTEIbHOM YacTH NalbHEBOCTOUHBIX BUIOB MyX-KYPUAJIOK IIPOSIBIISIETCS CTaOMIIBHBII
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Puc. 1. lennporpamMma cXoncTBa BUIOBOTO COCTaBa XPOHOJIOTHYECKUX accaMmOier cuppua
aHTO(MIIBHOTO KOMILIEKCA UBBI CyX0omoOuBoi: CHIMHCKUHA Hapk (II0 TOAaM ydYeToB) M IIOC.
IMuans (2002-2006 rr.). (Koapdumuent Crepencena, oyrcrpern 1000).

TUI TUHAMMKH, Y APYTUX OHA UMEET NpU3HAKH NpoapomanbHoro tuna (Mcaes u ap.,
2001). Tonbko oTAENIBbHBIE BUABI MOTYT OBITH OXapaKTEpPH30BaHbI KaK dpPYITUBHEIE.
OT0, MpekAe BCEro, NPEICTaBUTEIM MojcemeiicTBa Syrphinae, YbM JIMYMHKU H3-
BECTHBI Kak aunodard Wid XHUIHUKA JPYTHX MEJKHX HACEKOMBIX C MSTKUMH
NoKpoBaMH. /lnana3oHsl KoyieOaHUH OTHOCHUTEIBHONW YMCICHHOCTH B aHTO(QHIBHOM
KOMIUIEKCE MBBI CYXOJIIOOMBOW Yy OOJNBIIMHCTBA BUIOB IPEACTAaBICHBI YHCIAMH,
pasnnyaroImuMIcsa Ha 2 mopsaka. J[Ba sunga u3 gucna qomuHantoB (Cheilosia polli-
nata, Brachyopa ornamentosa) nMenu (GIyKTyauy, XapaKTepHbIC AJIS 3pYHITHBHBIX
BuzoB (antilog 3). OTHOCHTENbHAS YHCIEHHOCTh BH/Ia B aHTO(MIBEHOM KOMILIEKCE
BPSIL /TN aJIeKBATHO OTPAXKAeT IUNIOTHOCTD €T0 MOITYJISIIUK, HO €€ MHOTOJIETHHE KOJIe-
6aHust MOTYT OBITH B IIEPBYIO OYEpEIb PE3YJIBTATOM MPOLIECCOB, IPOUCXOIAIINX B
camoif cTpykType HaceneHus cupdun CunmHckoro mapka. Ilo pesympratam 2-3
YUYETOB OJJHOTO CE30HAa MOXKHO TaK)X€ 3aMETUTh, YTO OTHOCHUTEJIBHAS YUCICHHOCTD
JOMHWHAHTOB MCHACTCA KaK OT MECTOIIOJIOKCHUS KOHKPCTHBIX paCTeHHﬁ, TaK U B
TEUEHHE Mepuo/ia IIBETCHNUS, KOTOPBIH M3-3a Pa3HOTO BPEMEHH 3al[BETAHUS OTIIEIIb-
HBIX pacTeHWd [umTcs Oosee Hepenu. DIyKTyalud OTHOCHUTEIHHOW YMCICHHOCTH
JIOMHHAHTOB BBISBJIEHBI B aHTOQWIBHBIX KOMILIEKCAX JIPYTUX PacTeHUH, KOTOpHIE
OBUTH M3yYeHBl HAMHU KakK B JIECOTIapKe, TaK U Jaieko 3a ero npenenamu. C diaykrya-
LUSIMU YHMCIIEHHOCTH, BEPOSATHO, CBSI3aHA HEPETYJISIpHAs PETUCTPALHS Ha [BETYIINX
MBax Te€X CUPQHI, Ybsi OTHOCUTEIIbHAS YUCICHHOCTh HUKOT/a HE OBIBAET BHICOKOH.
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Peskue u HenmKIIMUecKkne KosieOaHuss OTHOCUTENBHOM YUCIICHHOCTH OOJIBIINHCTBA
BUIOB MYX-XKypYaJIOK, BXOSIINX B aHTO(MIBHBII KOMIUIEKC MBbI CyXOJIIOOMBOM, HE
MIO3BOJISIIOT OE30T0OBOPOYHO TOBOPHUTH O TEHICHLMSIX COKPAICHUS WIN YBEIUYCHHS
uX a0COIOTHO YHMCIEHHOCTH B JIECOIIApKe.

7 = Cheilosia pollinata

—Cheilosia urbana

- — —TonuHomuansHas (Cheilosia pollinata )
--------- MonuHomuansHas (Cheilosia urbana)

N w H (¢} » ~ ©
1

Puc. 2. MHOroseTHsisl JUHAMHKA OTHOCHUTEIBHOM YHCIEHHOCTH CUPQHI-IOMUHAHTOB
(Cheilosia pollinata, Ch. urbana) B aHTOOUIEHOM KOMILICKCE UBBI CYXOIFOOHUBO.

Tak, caMble MHOTOYHCIICHHBIE Ha MO3AHENBETYNX uBax Cheilosia pollinata n
Ch. urbana NeMOHCTPUPYIOT CKOpee HPOTHBOMIOIOKHBIE TEHICHIMH W3MEHEHHS
YUCJIEHHOCTH (pHc. 2, Tabm. 1). O6pa3 sxu3Hu auauHoK Ch. pollinate, Kk COXaJCHUIO,
HensBecTeH. Ho, yunTbiBast Tpoduueckyto cBsizb IMUuHOK Ch. urbana ¢ pacTeHUsIMA
pona Hieracium (Grosskopf, 2005), MOXKHO CBSI3aTh POCT YHCJIICHHOCTH 3TOW XKYp-
YaJIKU C YBCIIMYCHUEM KOpMOBOﬁ 633}31 JIMYHUHOK. CHI/I)KeHl/le YHUCJICHHOCTU NTEPBOT'O
MOXKHO OBUIO OBI MOCYHMTATH CICICTBHEM KOHKYPCHIIMM 3THUX BHIOB HAa CTaJHUU
HUMaro, HO CpeIy B3pOCIbIX cUp(UI KaKk aHTO(DUIIOB TOAOOHEIC OTHOIICHUS BT JIA
ckianeiBaroTcs. COKpalieHne KOM4decTBa CUP(HI, MUTAIONIMXCS Ha MBAaX, MOXKHO
HaOMIOATh 110 Mepe YBENUICHHS YHCICHHOCTH ITdell (0COOCHHO MEIOHOCHOH ITIETIBI),
KOTOpBIE OECIOKOST )KypYalOK CBOMM AaKTHBHBIM IEPEMEICHHEM Ha IBETYIIeM
pactennu. Mbl HE MOKeM OE30rOBOPOYHO CBSA3aTh OUEBHIHYIO JCIPAIAIIUIO JIECHOM
PaCTUTENBFHOCTH JIECONapKa C HAMETHBIIMMHCS TEHICHIUSIMU K CHUKEHHIO YHCIICH-
HOCTH y TeX CUP(QHJ, TMIMHKH KOTOPBIX SIBJISIOTCS KCHIOOMOHTHBIMHE canpodaramu
(puc. 3). Ilo HammM HAONIOACHUSAM TUITMYHBIE KCHJIOOWOHTHI HA CTaJWU JTUYUHKH,
Takue Kak Brachyopa violovitshi, HaXoJsT NOAXOASIINE YCIOBHS IS MacCOBOTO
Pa3MHOXEHHSI B TOPOJCKUX CKBEpax M Ja)xe B pallOHAX MHOIO3TaXHOW 3aCTPOUKHU
Komcomonbcka-Ha-AMype 110 Mepe yBEJIMUSHHUsI YHCIa CTaphIX JepeBbeB (Sivova et
al., 1999; Mytus, 2010).
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Hexoropsie Bunb! cupdua, oTMEeUeHHbIe Ha MO3HENBETYIINX UBax rocie 1995
roga (Chalcosyrphus jacobsoni, Cheilosia occulta, Ch. reniformis, Episyrphus baltea-
tus, Eristalis abusiva, Lapposyrphus lapponicus, Pipiza magnomaculata, Myathropa
florae), peructpupoBanuch B CHIMHCKOM JIECOTIApKe Ha ITUX PACTEHUSIX paHee, Jn0o
KaK BH3HTEPHI Apyrux pacteHuil. C apyroil CTOPOHBI, YBEIHMYCHHE OTHOCHTEIBFHON
YHCICHHOCTHU Syritta pipiens u Sphaerophoria scripta 0OZHO3HAYHO UMEET aHTPOIIO-
reHHyo npupoxy. Oba Buza SIBJISIOTCS TUIIMYHBIMHE CHHAHTPOIIAMH, U €CTh OCHOBAHUS
M0JI03peBaTh, YTO MOSBICHHUE TIOCIeIHEr0 U3 HUX B KoMcoMombecke-Ha-AMype U ero
OKPECTHOCTSIX MPOU30IIIIO He paHee Havyana 1980-x.
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4 4
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3 1 - — = lonnHomunanbHas
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2 4 (Brachyopa violovitshi )
1,5 4
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0,5 1
0 s
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Puc. 3. MHoOronerHss IMHaMUKa OTHOCHTEIBHOW YMCICHHOCTH Brachyopa ornamentosa
u B. violovitshi B aHTOGHUIBHOM KOMIUIEKCE HBBI CYXOIIOOHBOIA.

B COBOKYITHOCTH BCE OTMEUEHHEIC BBIIIE IMPOIECCH OMPEICTIIA IHHAMHUKY
CTPYKTYPHl aHTO(PHIFHOTO KOMITIEKCa IMO3JHEIBETYIINX WB jecomapka. Ha ¢one
Oonee WM MeHee pe3KuX (IIyKTyauuil OTHOCHTENBHOM YHUCICHHOCTH JKYPUaJIOK,
MPOMUCXOJUT HESAPKO BBIPAXKEHHAs HalpaBlieHHas TpaHchopMalys aHTOPHIBHOTO
KomIutekca. KiacTepHblli aHaiM3 XPOHOJOIMYECKUX accamOlieil JEeMOHCTpHUpPYET
HauOoIblIee CXOJICTBO MO CTPYKType aHTO(WILHOIO KOMIUIEKCA TMOCIEIHUX ABYX
BpeMeHHbIX uHTepBaoB, 2006-2010 u 2011-2014 rr. (puc. 4). B enunsiii knactep
000co0mHCh TaKke XpoHoormueckue accambien 1986—1990 u 1991-1995 rr.

Hamu Obuta mpeanpuHsTa TakKe MOMBITKA MIPOAHATU3UPOBATh CTPYKTYPY XPO-
HOJIOTHYECKUX accaMOJIeH 1O MPUHAUICHKHOCTH JIMIMHOK CUP(UI K TEM T WHBIM
JKU3HEHHBIM (hopMaM. XOTS JIMYMHKH y MHOTHX HaJbHEBOCTOYHBIX JKYpUallOK HE
BEISIBIICHBI, [0 AHAJOTHH C W3BECTHBIMH B JIMYMHOYHOM COCTOSIHHUHM OJM3KUMU
BHAJAMH MO>KHO TPEAIIONIOKUTh, KaKOW 00pa3 KU3HU BEAYT JIMIYMHKHA BCEX BHIOB.
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OCHOBBIBasiCh Ha IOAOOHON 3KCTPATIONISANH, BUIUM, YTO COOTHOIICHHE KU3HEHHBIX
hopM cuphua B XpOHOIOTUIECKUX accaMOJIesIX U3MEHIETCS CITyJaifHBIM 00pa3zoMm, a
OTHOCHUTENbHAS] YACIICHHOCTh MIPEACTABUTENICH TOM WIIM WHOHM KU3HEHHOH (OPMEI IO
rojiaMm IpeTepreBana CyllecTBeHHble Konebanus. [1o cpaBHEHHIO ¢ aHTO(GUIBHBIM
KOMIUIEKCOM, CBOMCTBEHHBIM MBaM B OKpecTHOCTSX lIuBaHu, B CHIIMHCKOM mapke
3a MMepHoJ HAOMIOJACHUN B IEJIOM JOJS KCHJIOOMOHTHBIX campodaroB okasaiach B
1,5 pasa Hwke. J{onst akBaOMOHTHBIX carpodaros, HarpoTus, B 10 pa3 Beille, HO
NIPY HU3KOM BCTPEYaEMOCTH MPEACTABUTENICH ITOM KU3HEHHOM (OpMBI cpean noce-
turenet uB (7,8% u 0,7% coorBercTBeHHO). OTMETHM, YTO 3HAYEHUS MPOCTOU
cpeznHel apupMeTHUECKOl OTIOBIEHHBIX MyX->Kypuaiok 3a 10 MuayT B CHIIMHCKOM
mapke W B OKpecTHOCTsX [TuBaHM oKkasanuch HOBONBHO Oym3kw, 7,45 u 7,5 sK3eM-
IUISIPOB COOTBETCTBEHHO.
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Puc. 4. leanporpaMma CXOACTBa XPOHOJOTHYECKUX accamOuieil cupdun aHTOPHIBHOTO
KOMIIJIEKCa MBBI cyXoro0uBoit (nHaekec Mopucutsl, Oyrcrpern 1000).

3akiloueHne
Takum o0pa3oM, aHTO(DWMIBHBIA KOMIUIEKC MO3THEUBETYMHX WB CHIMHCKOTO
Jeconapka (GopMHpyeTcs H3 OONBIIMHCTBA BHIOB MYyX-)KypUYaslOK, JET KOTOPBIX

MIPOUCXOIUT B 3TOT MEepHO. B urore cTpykrypa aHTOGMIEHOTO KOMIUIEKCA OTpaXkaeT
CTPYKTYpY HaceseHus: cupdua Ha faHHOW TeppuTopun. OTHOCUTENbHAS YUCIEHHOCTD
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MPaKTHYECKH BCEX BUJIOB B aHTO(MIHLHOM KOMILIEKCE NMOABEpKeHA (IIyKTyalusiM,
KOTOpBIE OOYCIIOBIICHBI IEHCTBHEM MHOTHUX (pakTopoB, mpudeM (GIyKTyanud y
pa3HBIX BHIOB ACHHXPOHHBL Y psia BHIOB CUP(QHI MOXHO BBISBUTH TCHICHLIUH K
YBEJIMYCHUIO WM COKPALIEHHIO OTHOCHUTENIBHOW 4HCIeHHOCTH. CHIDKEHHE BCTpe-
4aeMOCTH OTZENBHBIX BUJIOB Ha IBETYIIMX MBaX MOXET OBITh NPSIMBIM CIIEICTBHEM
YMEHIIEHHS HX YUCIEHHOCTH B JIECOIIapKe.

Baaropapaoctu

Pabora BeImOTHEHA TTPU PUHAHCOBOW Mo Aep)kke MUHHCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickort @enepanuu B paMkax 0a30BOW YaCTH rOCYJapCTBEHHOTO 3a[aHUS
B cepe HayuHOU nesTenbHOCTH, POeKT «OcobeHHoCcTH (hayHOreHe3a Bocrounoi
[TaneapkTuku».
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SYRPHIDAE) ANTHOPHILOUS COMPLEX OF XEROPHYTIC WILLOW
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Thirty-year study of syrphids visiting Salix bebbiana in Silinskiy park of
Komsomolsk-na-Amure showed that anthophilous complex of willows includes the
majority of syrphid species, uknown for imaginal stage during their flowering. As a
result, the structure of anthophilous complex reflects the structure of syrphid
population for given area. Relative abundance almost of all syrphid species from
anthophilous complex is characterized by expressed asynchronous fluctuations.
Some species have a tendency to reduce their relative abundance, which may be a
direct consequence of epy declining populations in the park.
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