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AHHOTaAUMNA:

IBOIIOUNSA PACTEHUA N UX OMbUIMTENIEN MOXXET MPOUCXOAUTb
CcorjlacoBaHHoO. [I03TOMYy CTPYKTypa COLBETUN N LIBETKOB YacTo
afanTupoBaHa K onpenesnéHHoMy Tuny onbianTenen. Obbl4HO
B NMpefeniax Buaa LBETKN UMET CTabunbHY0 CTPYKTYPY, HO Y
Astilbe chinensis oHa CWAbHO BapbupyeT. 9TO MOXEeT ObiTb
obycnoBsieHO npeanoYTeHNAMMN onbINTENEN. OpnHako
onblneHwe A. chinensis He 6bI10 U3y4eHo npexae. HacToswee
ncciegoBaHMe nokasasio, 4To A. chinensis MeeT LINPOKUNA
CMEeKTP BU3NTEPOB, KOTOPbIE MMEIOT pa3Hble NpeanoYTeHns no
BPEMEHWN MOCELLEHNA LIBETKOB, pa3Hble LEean U noBefeHune.
Cpenou onbinutenen A. chinensis npeobnapann Coleoptera v
Hymenoptera. YcnoBus cpefbl MUMeIOT CyLLeCTBEHHOE BANAHWE
Ha pPeXXuM MoceLleHns LBETKOB onbInTensaMu. TemnepaTtypa n
BNA)XHOCTb OrpaHM4YMBasin 4YacToTy Bu3MTOB Coleoptera B
bonbluen cTeneHu, yeMm Hymenoptera, KOTOopble
npennoymnTatoT Bosee BbICOKYIO TemMnepaTypy u bonee HU3KyO
BJIAXKHOCTb AN MoceweHns uBeTkoB A. chinensis. PaHee
Coleoptera He 6blnn OTMeYeHbl B Yncne onblnmTenen Astilbe.
Mony4yeHHble pe3ysbTaTbl UCCAEO0BaHUA SBASIOTCS NMOBOAOM
0151 MepecMoTpa XapakKTEPUCTUK KaHTapodunbHbIX pacTeHWA.
YuntbiBasA, 4To A. chinensis dopMunpyeT Menkune UBETKU C
BapbMpYylOLLEN CTPYKTYpoW, cobpaHHble B MHOIOLBETKOBbIE
Tupchl, obpasytowme 3Ha4YnTeNbHbIN 06 BEM MblbLbl B TEYEHNE
MPOOO/KNTENBHOIO nepvona LLBETEHMSA, MO>XHO
npPennosioXXNTb, YTO MHOXXECTBO MblIbLbl MMEET pellatollee
3HaYeHUe Mpu OMbINIEHUN >XYKaMu, a pasMep LBETKOB, MO-
BUONMOMY, HE MUMEET 3HaYeHUS.

MopnucaHa kK nevaTtn: 30 okTa6pa 2016 roaa

PacTeHus ogHoro BuAa, a MHoraa M TakcoHOB Honee BbICOKMX paHroB, 0O6bIYHO MMelT CTabuibHYO
CTPYKTYpYy uBeTkoB (Ronse De Craene et al., 2003, 2014). OgHako, y Astilbe chinensis (Maximowicz) Franche
Savatier cTpyKkTypa LBETKOB CuibHO BapbupyeT (Pan, 1995; Olson, 2000, 2001). CTpyKTypa LBETKOB MOXeT
6bITb 06yCcnoBeHa NPeAnoYTEHUAMN NX OMNbIINTESIEN, TaK KaK B X04e 3BOJIIOLUN Y PAaCTEHUN U UX OMbIINTENEN
GopmMupytoTcs B3auMHble agantaumn (Timofeeff-Ressovsky, 1939; Pijl, 1960; TaxTanxsH, 1966; Stebbins, 1970;
Feegri, 1979; Harder et al., 1996; Pellmyr et al., 1994; Pigliucci, 2003; Fenster et al., 2004; Barrett, 2014). B
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YyacTHocTK, Stebbins (2004) nonaran, 4YTo B Xo4e 3BOJIOLMM Hanbonee YacTble U 3PPEKTUBHbIE OMNbIINTENN
MoryT obycnaBnuBaTb (hOPMMPOBaHUE CMeLUPUYECKON CTPYKTYpbl LBETKOB. M3MeHeHMs kaumaTa MoryT
BbI3blBaTb MapasieflbHble W3MEHEHUA CTPYKTYypbl LIBETKOB W WX OMbIIMTENEN, XOTA 3HaYuTenbHble
PacXoXXAEHUS TakXe MOryT 6biTb BNosiHe oxxuaaembiMu (Hegland et al., 2009).

Pon Astilbe Buch. Ham. ex D. Don (Saxifragaceae) BkntovaeT 18 Bnagos (Pan et al., 2001) n npoucxognt
13 BocTo4yHom A3nu. Astilbe pacnpocTpaHeHa B BocTo4yHom A3nn 1 BOCTO4HOM YacTy CeBepHon AMepukn (Pan et
al., 2001; Zhu et al., 2012). CornacHo pe3yJibTaTaM MOJIEKYIAPHO-(pUIOreHETUYECKOr0 aHain3a, 6a3anbHbIM
TaKCOHOM B npegnenax pona Astilbe 6bin snoHcku Bug, A. platyphylla H. Boissieu (Kim, 1989). An3bloHKUNSA
apeana Astilbe morna 6biTb pe3ynbTaToM bepeHrnnckom mmrpaumnm ns BoctouyHonm Asum B CeBepHyio AMEpPUKY B
KOHLIe TpeTuyHoro nepuoga 3,54 maH. net (1,29-6,18 maH. net) (Zhu et al., 2012). Cpean Bnagos Astilbe
MMEeTCH BUAbI, B MOMNYAAUMSAX KOTOPbIX Hapsgy C ABYAOMHbIMW PacTEHUAMM BCTPEYAOTCA pPacTEHUS C
ABynosbiMu LBeTKkamm (Pan et al., 2001; Olson, 2000, 2001). Astilbe chinensis, pacnpocTpaHEHHas Ha CeBepo-
BoCTOKe A3un (bapkanos, 1987), umeeT AByMofble LBETKW, B OTNYME OT APYrux Buaos Astilbe, B nonynaymsax
KOTOPbIX Hapsay C pacTEHUAMMW, MMELWMMW LBYNOJble LBETKW BCTPEYalTCA ABYAOMHble pacTeHus. B
YaCTHOCTHU, K TaKMM BUAaM npuHagnexart: A. platyphylla (pacnpocTpaHéHHasa B AnoHnn), A. rivularis Buchanan-
Hamilton ex D. Don (pacnpocTpaHéHHas B Oro-socto4Hom A3umun) n A. biternata (Ventenat) Britton ex Kearney
Bull (pacnpocTpaHéHHaa B CeBepHon Amepuke) (Kim, 1989; Pan et al., 2001; Olson, 2000, 2001). My>ckune
LIBETKW Y 3TUX PacTeHUN NMEIOT OBONHOMN oKoJloLBEeTHUK (CasCosAjp), @ XKeHCKue - TobKo Yale4dky (CasG(y).
3TO CUJIbHO KOHTPacTUpPYeT C ABYMOJIbIMU LBETKaMun A. chinensis, KOToOpble UMEIDT ABOMHON OKOJIOLIBETHUK
(Pan et al., 2001).

A. biternata onbINAOTCA HACEKOMbIMM 1 BETPOM U 06pa3yloT OrpoMHOE KOJIMYECTBO HEKTapa Y MblbLibl
(Olson, 2000). Bo BpeMs uBeTeHuns A. biternata Olson (2001) BbisBua 30 pa3inyHbIX BUAOB HAaCEKOMbIX, Cpeamn
KOTOpbIX Hanbosiee 3hPeKTUBHBLIMY ONblINTENSAMU Bbln Hymenoptera. U3BECTHO, YTO MEPBUYHLIE OMbLIIUTENN,
KOTopble M3Ha4YasibHO crocobcTBoBasM (POPMUPOBaHUIO aganTauui, CO BPEMEHEM MOryT HavaTb UrpaTtb
TOJIbKO BTOPOCTEMEHHbIE POV B PenpoayKTUBHOM ycnexe pacteHun (Wilson et al., 1991; Waser et al., 2006).
Mpn 3TOM Hacekomble, MMewwme 6onee yHUBEpPCasibHbIE MNPEAnoYTEeHUS, MOryT 3aMellaTb UCXOAHbIX
onblIMTeNen, B TOM 4ucie n xykos (Li et al., 2009). WcxopoHble hopMbl TakMX OTHOLUEHUA MOryT ObiTb
obHapy>XeHbl B pedyrMyMHbIX LLeHTPaX, KOTOPbIX HE KOCHYAUCb oniedeHeHus. OOHMM M3 TakKuUX LLEeHTPOB
ansetcs Mpumopcknm kKpan Poccum (KpectoB n gp., 2009), Ha TeppuTOpUM KOTOPOro pacnpocTpaHeHa A.
chinensis. Mo3ToMy 0cC06eHHOCTU onblieHus A. chinensis MoOryT NpeAcTaBisTb MHTepec AN BblBJEHUS
3BOJIOLIMOHHbIX TEHOEHLIUIN, CBONCTBEHHbIX Astilbe.

Hawn nccneposaHms 6biim choKyCcMpoBaHbl Ha aHanu3e onblauTenen A. chinensis, Tak Kak npexnae
OHW He O6bln n3yyeHbl. lMonumopdursM CTPYKTypbl LBETKOB A. chinensis mMoxeT 6biTb 06ycrnoBneH
npeanoyTeHnsaMu e€ onblnTenen, XoTsa B Xo4e 3BOJIOLNN UX COCTaB MOI M3MEHATbLCS.

OObLeKTbl U MeToAbl UCCZIea0BaHUNA

WNccnepoBaHve npoBOAWMSIOCH B Nepuon UBeTeHUs Ha npoTsxeHun 2012-2015 rr., Ha Tepputopumn
MprMoOpCcKOro Kpas B ecTecTBeHHbIX nonynsauuax A. chinensis (o. Pycckunn, okpecTHocTu BnagueocToka, C.
MHoroynobHoe) n konnekunn boTaHMYeCcKoro caga-uHCTUTyTa [anibHEBOCTOYHOro oTaeneHus PAH (BCW).

B xone nccnegoBaHuii 6bl1a NpoaHaan3MpoBaHa AMHaAMMKa LBETEHUS, CTPYKTYpbl Noberos, COLUBETUN 1
uBeTKoB Yy A. chinensis.

CocTaB BM3UTEPOB A. chinensis aHanu3npoBaan Ha OCHOBaHUM oT6opa Mpob u B xoAe BM3yasibHbIX
HabnopeHun. Mpobbl BU3NTEPOB cobupann B TevyeHue nepuopa LBeTeHus A. chinensis B yTpeHHWe 4Yacbl
(8.00-11.00), nonyaeHHble Yackl (12.00-15.00) n sBevyepHue 4acol (16.00-19.00). BupoByo npnHagnexHOCTb
BU3NTEPOB YyCTaHaBAMBaAM C nMomowbio "Onpenenutena HacekoMblx [HDanbHero BocTtoka Poccumn”
(Onpepenutens..., 1986-1992). MNMapaanensHO NPoBOAUAN YYET TeMnepaTypbl U BNa)KHOCTU Bo3ayxa. Cpeaun
BU3NTEPOB A. chinensis BbISBNSAN ONbIINTENEN Ha OCHOBAaHWM BU3yasibHbIX HabAlAEHWA 3a NoBefeHneM
BU3NTEPOB U MO HAJIMYMIO MblSibLbl HA UX Tene.

Ons aHanmsa noJsyyYeHHbIX pe3yfbTaToOB WCMOJIb30BanAM CTaHOapTHble MeToAbl CTaTUCTUYECKOro
aHanmsa ANOVA. 1ns aHann3a 3aBUCMMOCTU BM3MTOB OCHOBHbIX OMNbIINTENEN OT TEMMNepaTypbl N BAAXKHOCTN
6bln1 NCNOIb30BaH METO HaUMeHbLLUNX KBaApaToB U3 nakeTa Statistica 7.0.
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PesynbTaTthl M 06CyXpeHue

BereTaunoHHbIN nepuog A. chinensis Ha4uHaeTcs B anpene, 6yToHM3aLUMs - B MIOHE, LIBETEHWE - B UtoJ1e-
aBrycTe, a CO3peBaHMe CEMSH - B aBrycTe-ceHTs6pe. ObbIYHO LiBETEHUE HaYMHAETCS B MEPBON AeKande uions.
MakcuMasibHOE YUCIO PacKpPbIThIX LBETKOB A. chinensis npuxoAuTcs Ha TPeTbl Aekagy wlons 1
3aKaH4YMBaeTCsl KO BTOPOV AeKane aBrycra.

OovH uBeToK A. chinensis uBeTET B TeyeHue 3-5 cyTok. Y A. chinensis Ha Bepxyllke rnoberos
thopMupyeTcsi 06MCTBEHHbIN TUPC (Puc. 1), obpa3oBaHHbIN MHOXecTBOM (918,2+204,1) MeNKUX LBETKOB
(pa3mep: 5x1mmM) (Tabn. 1).

Puc. 1. PenpoaykTuBHbiA nober A. chinensis. A - obwunn Bug pacteHuns; B - cxema nobera; C - 3a4aToK
couBeTus; D - cxema couBeTus.

Fig. 1. The reproductive shoots of A. chinensis. A - general view; B - scheme of shoot; C - bud of the
inflorescence; D - scheme of inflorescence.
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Tabnuua 1. Ctpyktypa noberoB A. chinensis

Table 1. The structure of shoots in A. chinensis

Kputepun Cpepn, Min Max Koad
HAA U cbuune
CTaHpapTHoe HT Bap
OTKJIOHEeHue nauum
BbicoTa nobera 113,9+19,6 78,5 156,0 17
[OnvHa NUCTbEB Ha PenpoaykKTUBHOM nobere 27,1+22,4 58,0 0,5 78
[OnvHa couBeTnn 28,9+8,4 15,0 55,0 29
Yuncno 60KOBLIX OCEN Ha rIaBHOW OCU COLIBETUSA 54,8+12,6 28,0 88,0 23
Yucno LBETKOB 918,2+204,1 453,6 1425,6 22
[NvHa LIBETKOB 5,0+x1,0 3,4 5,6 20

A ) | B

Puc. 2. UeTkun A. chinensis. A-C - "3MeH4YUBOCTb CTPYKTYPbI LLBETKOB; D - Ha4Yano LBeTeHus.
Fig. 2. Flowers of A. chinensis. A-C - variation of flowers structure; D - beginning of flowering.

CTpykTypa uBeTkoB A. chinensis BapbupyeT (Tabn. 1-2; Puc. 2-3). KonmyecTBO NecTUKOB MMeeT
Hanbosiee BbICOKMI KOI(PPULUMNEHT Bapuaumm, obbl4HO nX popMmpyeTCa ABa, HO MOXeT ObITb OT 0AHOro A0
Tpéx (Tabn. 2; Puc. 2-3). TelYMHKN pacnosoXKeHbl B ABa Kpyra. YNCN0 ThIYMHOK BapbupyeT, BO BHYTPEHHEM

175



HORTUS BOTANICUS, 2016, T. 11, Url: http://hb.karelia.ru ISSN 1994-3849 351 Ne ®C 77-33059

Kpyre cuiabHee, 4eM BO BHeLIHEM Kpyre (Tabn. 2; Puc. 2-3). TblHMHKU UMEIOT PasHYo AJINHY ThlYUHOYHbLIX HUTEN
B Mpepejiax O4HOro LBeTKa M HaxoAATCA Ha pa3HbiX CTagusax (OpMUpOBaHUA. OAMHA TbIYMHOYHbLIX HUTEN
YBEJINYMBAETCA MO Mepe CO3peBaHUSA MblJIbHUKOB. [MeCTUKM roTOBbLl K OMbIJIEHUIO paHblUe, YeM HadYuHaeTcs
MpoLecc BCKPbIBaHMS MblJIbHUKOB (Puc. 2), 3To NnpefoTBpallaeT CaMOoOmbIJIEHNE LLBETKOB.

Ta6bnuua 2. CTpykTypa uBeTKOB A. chinensis

Table 2 . The structure of flowers in A. chinensis

Kputepuu Cpepn, Min Max Ko>d
HAA 1 cduuue
CTaHpapTHoe HT Bap
OTKJIOHEHue nauum
Yucaio YallesiMcTuKoB 4,9+0,2 4 5 4
Yucio nenecTkos 4,9+0,2 4 6 4
YnC0 ThIYUHOK, 8,4+1,8 4 14 21
BKJIlOYas:
HYMCJIO0 ThIYMHOK BO BHELLUHEM Kpyre 5,0+0,7 4 9 14
YUCJI0 ThbIYMHOK BO BHYTPEHHEM Kpyre 3,4+1,5 0 5 44
Yucno necTnkos 2+1,6 1 3 80

Puc. 3. Onarpammbl LBeTKOB A. chinensis.
Fig. 3. Diagrams of flowers in A. chinensis.

Hawwn nccnepoBaHnsa nokasanm, 4To BU3MTEPLI A. chinensis nMenn pa3Hylo 4YacTOTy BCTPEYaEMOCTU U
OVMHaMuKy nocewleHnn (Tabn. 3-4, Puc. 4-6). Insecta n Araneae 66111 OCHOBHbIMU BU3nuTepamu A. chinensis (Puc.
4-5). B 4ucne Insecta obbl4HO BCcTpevanucb Coleoptera, Hymenoptera, Heteroptera w Diptera (Puc. 5-6).
Coleoptera npeobnapanu B Havyasle N cepefnHe LBeTeHUs, a Hymenoptera B cepevHe 1 B KOHLE LIBETEHUS
(Puc. 6 A). Coleoptera 4alle Bcero nocewiann LUBETKW B yTPeHHME U BevyepHue 4acbl, a Hymenoptera B
nonyneHHole (Puc. 6 B). Heteroptera w Coleoptera nmenn CXOA4HYK AWHAMUKY MNOCELLEHUNA LIBETKOB A.
chinensis, Ho Heteroptera asnaTca bonee peakum Busntépamm (Puc. 6 A). Taknum obpa3om, 4OMUHMPYOLLME
BU3UTEpPLI A. chinensis nMenn pa3Hble NpeanoYTeHns ans noceweHnn (Puc. 4). UccnenoBaHns nokasanu, 4To
TeMrnepaTypa 1 BJIaXKHOCTb BO34yXa UMeNn AOCTOBEPHOE BANAHME Ha noceleHns Coleoptera (KoshpnumeHThb
koppenauun r.=-0,88, r,=0,63) u Hymenoptera (r;=-0,13, r,=-0,83) (Puc. 7). Coleoptera pexe Bcero
NOABASAIOTCA NMPU HU3KOW TeMrepaType U HU3KOW BAAXXHOCTU B paMKaX M3MepeHHbIX 3Ha4YeHuin, 3aTo, Korga
TemnepaTypa cooTBeTCTBYIOT 20° C, @ BNa)KHOCTb - 80 MM, npucyTcTBue Coleoptera CTaHOBUTCA MOCTOSAHHbIM
(Pnc. 7 A). Buantel Hymenoptera B 3HauYuTeNbHOW CTENEHM 3aBUCEIN OT COYeTaHUsa TemrnepaTypbl U
BNa>kHocTn. Obunue Hymenoptera yBennymBaeTcsa No Mepe Bo3pacTaHMsA TeMnepaTypbl, NIpMYeM coveTaHune
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TeMnepaTypbl K BAaXKHOCTU TaK »Xe nMeeT 3HadyeHune (Puc. 7 B). Takum obpasom, TeMnepaTypa 1 BAaXKHOCTb
ABNAOTCA hakTOpamMu, AMMUTUpYOWMMK noceweHna Coleoptera n Hymenoptera uBeTkoB A. chinensis. Mpu
3TOM Coleoptera UMerT 6onee XecTkoe orpaHunyeHune yeMm Hymenoptera. B
uenom, Hymenoptera npegnoyutaloT 6oslee apufHble YC/IOBUA O MOCELEHMS LBEeTKOB A.
chinensis 4em Coleoptera.

Puc. 4. NoceTutenn uBeTtkoB A. chinensis. A-B - Anoncodes W. Schmidt (Oedemeridae); C -
Sipalus L. (Curculionidae); D - Apis L. (Apidae).

Fig. 4. Visitors of flowers in A. chinensis. A-B - Anoncodes W. Schmidt (Oedemeridae); C - Sipalus L.
(Curculionidae); D - Apis L. (Apidae).
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Ta6nuua 3. NMNoceTutenu uBeTkoB A. chinensis

Table 3. Flowers visitors of A. chinensis

Knacc OTpsan CeMenCcTBo 1 2 3 4
Insecta L. Coleoptera L. Bostrichidae Latrelle + - - +
Cerambycidae Latrelle + - - -
Chrysomelidae Latrelle + + + +
Coccinellidae Latrelle + + + +
Curculionidae Latrelle + + + +
Mordellidae Latrelle + + + +
Oedemeridae Latrelle + + - -
Scarabaeidae Latrelle + + + +
Diptera L. Culicidae A - = =
Drosophilidae Rododani + - - -
Entomophthora muscae (Cohn) + + + -
Fresenius
Scathophagidae + + + +
Simuliidae + + + +
Syrphydae Rondani + + + +
Hemiptera L. Aphidoidea Latrelle + + + +
Cicadellidae Latrelle + - - +
Coreidae Amyot and Serville + + + +
Miridae Hahn. + + + +
Pentatomidae Leach + + + -
Rhopalidae Amyot and Serville + - - -
Hymenoptera L. Apidae + + + +
Formicidae Latrelle + + + +
Ichneumonidae Latrelle + + + +
Lepidoptera L. Papilionoidea Latrelle + + + +
Macroheterocera + + + +
Orthoptera Latrelle Acrididae MaclLeay s ar - -
Thysanoptera Halday Melanthripidae Bagnall - + + +
Arachnida Cuvier. Arneae Clerck Thomisidae Sundevall + + + +

MpumeyaHwue: 1. BCU; 2. 0. Pycckuii; 3. oKpecTHOCTU . BragneocTok (Mpuropogd); 4. OKpecTHOCTM C.
MHoroynobHoe [lNMpnMoOpCcKoOro kpas.

Notates: 1. Botanical Garden-Institute; 2. is. Russkiy; 3. The neighborhood of Vladivostok (Prygorod); 4.
Mnogoudobnoe, from Primorsky kray.

CocTtaB BU3NTEPOB A. chinensis B NPUPOAHbLIX MOMNYASAUMSAX M B KOJNeKUuM oTamyanca (Tabn. 3).
B0O3MO>XXHO, 4TO 3TO CBA3aHO C pa3HuLLen oHOBOro okpy>xeHus. N3 npeacrasutenen Coleoptera Ha uBeTKax A.
chinensis 4auwe Bcero BcTpedanucb Oedemeridae, Mordellidae, Scarabaeidae v Curculionidae (Tabn. 3). OHn
MMET KpolleyHble pa3Mmepbl (315 mm, 0,03+x0,07 r) u MOryT AAMTENbHOE BPEMSA OCTaTbCA Ha
usetax. lbiibLa OCTaéTca MeXAy BOJIOCKAaMW Ha WX Tesle, W OHM MepeHoCAT eé Ha Apyrve LUBeTKW.
Cpenvn Hymenoptera 4Yalue Bcero BCcTpedyanuce Formicidae n Apidae (Puc. 6), HO OHU UMenn pa3Hyo ANHAMUKY
noceweHnn. Apidae 4Yalie BCTpeyYanucb B noageHb, a Formicidae yTpom n Bedyepom (Puc. 6). Apidae 6binn
OCHOBHbIMWU onblIUTENAMU cpean Hymenoptera, nx pa3mepbl (16+9 MM, 0,44%0.3 r) 6o KpynHee 4Yem
y Coleoptera, nocewaBLlumnx LUBeTKN A. chinensis. Kpome Toro, Apidae BsiieTaan B LIBETOK Ha 60MbLION CKOPOCTHU,
B pe3y/bTaTe Yyero nober Ha4yMHanm packavyMmBaTbCA Kak MasTHUK. Takum o6pa3oM, Mpu onbIIEHNN LIBETKOB A.
chinensis, Apidae co3paBanu aBHO 60bLIYIDO MEXaHNYECKYIO Harpy3ky, 4em Coleoptera.

MoceTntenn A. chinensis (Coleoptera) oTknagbiBaloT JNMYUHKU B 3aBSA3MN LBETKa, TO €CTb ABJAOTCA
rnapasuTamMm 3TOro pacTeHus.

Formicidae (Hymenoptera) nocewann A. chinensis nocse Ha4Yana MaCcCOBOro LBETEHUS, NPU 3TOM UX
BU3UTbI MPUXOANINCE B OCHOBHOM Ha YTPEHHUE MM BeYepHue 4Yacbl. B 3TOoT nepuopn Ha A. chinensis Takxe
nossunacb Aphidoidea. Bo3M0O)XXHO, 4TO C 3TUM (PakTOM K ObIN CBA3aHbI BU3WTLI Formicidae Ha uBeTKun A.
chinensis.

Bo BTOpor monoBMHe nepuopa LBeTeHUa A. chinensis Ha pacTeHUax NosBNAAUCb Arachnida. OHun
npeanoyYnTann yTpeHHMe N OHEBHbIE Yacbl ANS CBOUX BU3MUTOB. Bbibop BpemeHu ons Bu3ntoB Arachnida 6bin
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CBsi3aH C OMTMMaJibHbIM MEPMOJOM AJIS UX OXOTbl. B 4aCTHOCTW, K MOMEHTY WX MOSBJIEHUA B LIBETKax A.
chinensis noaBnanucb Thysanoptera, Ha KOTOPbIX OXOTUAUCL Arachnida. Y4nTbiBas, YTO B 3TO BPEMS HaYMHaIN

pa3BMBaTLCA CeEMeHa, To Thysanoptera NpeACcTaBASAT Yrpo3y oA nx pa3sutus. MosTtoMy BU3uTbl Arachnida
MO CcnocobCcTBOBaTb OYMCTKE LIBETKOB OT BPeAHbIX HaCEKOMbIX,

TO €eCTb OHW BbINOJIHAKT pPOJib
«CaHUTApPOB».
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Puc. 5. PacnpegneneHue nocetuTenen useTkoB A. chinensis. A - ponesoe oTHolleHune: 1 - Coleoptera, 2 -
Diptera, 3 - Heteroptera, 4 - Hymenoptera, 5 - Lepidoptera, 6 - Orthoptera, 7 - Thysanoptera, 8 - Araneae; B -
pacnpeneneHne HaceKOMbIX MO YacToTe MoCeLLeHNA.

Fig. 5. The distribution of flowers visitors in A. chinensis. A - ratio of shares: 1 - Coleoptera, 2 - Diptera, 3 -
Heteroptera, 4 - Hymenoptera, 5 - Lepidoptera, 6 - Orthoptera, 7 - Thysanoptera, 8 - Araneae. B - distribution in
reation to visits frequency of insect groups.
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Puc. 6. lnHaMnka nocelleHuns LBeTKoB A. chinensis. A - INHaMNKa NOCELLEHNA LIBETKOB Ha NPOTAXEHUN
nepuoja LBeTeHus; B - IMHaMUKa NoCeLLeHNs LIBETKOB B Te4YeHne OHA.

Fig. 6. Dynamics of visits flowers in A. chinensis. A - Dynamics of visits during flowering time. B -
Dynamics of visits during day.
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Puc. 7. BansHue TemnepaTypbl Y BNaXKHOCTW Ha BU3NTbl OCHOBHLIX onbiauTenen A. chinensis. A -
BnusHue Effects of temperature and humidity on visits of Coleoptera; B - Effects of temperature and humidity
on visits of Hymenoptera.

Fig. 7. Effects of temperature and humidity on visits of main pollinators of A. chinensis. A - Effects of
temperature and humidity on visits of Coleoptera; B - Effects of temperature and humidity on visits of
Hymenoptera.

BbiBOAbI U 3aKJIlO4YEeHUue

WccnepoBaHus nokasann, 4To A. chinensis hopMupyeT COLBETUS U3 MHOXECTBa MEJIKUX LIBETKOB C
BapbupYyIOLEN CTPYKTYpon, dopMupyowmnx 60sblloe KOJIMYECTBO MbljibLbl B TEYEHME OTHOCUMTENbHO
MPOAO/HKUTENBHOIrO NMepmnofa, 3TO CNocobCTBYET MPUBJIEYEHUIO LLUMPOKOrO CMEeKTPa BU3UTEPOB, MMELMX
pa3Hble NpeanoyYTeHns OJ19 CBOUMX BU3UTOB Ha pacTeHUs. Yaule Bcero Ha uBeTkax A. chinensis BcTpe4anucb
Coleoptera, Hymenoptera, Heteroptera wn Arachnida. OCHOBHble OMNbIANTENM NPUHAZNAEXAIN K
Coleoptera n Hymenoptera.

TemnepaTypa 1 BJIAXKHOCTb BO34YyXa BAMAIOT Ha COCTAB ONbIINTEsNIEN B nepuof LBeTeHus. Hymenoptera

npepnoynMTany nocewaTtb LBeTKM npu 6osiee BbICOKMX TemrnepaTypax U 60siee HU3KOW BJIaXXHOCTU 4YeM
Coleoptera.

B yncne onbinutenen A. chinensis 6binn o6Hapy>xeHbl Coleoptera, KoTopble He BblI OTMeY€eHbl B Yncnie
onblnnTenen Astilbe npexnpe. 3To ABASE€TCA NOBOAOM AJ15 MEPeCcMOTPa XapaKTEPUCTUK PacTEHN OMblASeMbIX
)XyKamu. bosiblioe KoAWYeCTBO Mbljiblibl, MO-BUAMMOMY, ABJSETCS pellalowmm (akTopoM MApWU OMblIeHUK
>KYKaMmu, a pa3mMepbl OKOJIOLIBETHNKa 3Ha4YeHUs He NMeoT.

MecTo XyKoB B 3BOJMIOLUM OMbineHNs Astilbe npencTaBnseT 3HAYUMTEsIbHBIN MHTEPEC, TaK KakK XXYKu
661 B 4ucne nepBbix onbiauTenen 6asanbHbix Angiospermae (Diels, 1916; MpuHdensn u gp., 1958;
TaxTapxsH, 1966; Pijl, 1960; Baker, 1955 Kpacunos n ap., 1989), XoTa n He eANHCTBEHHbIMK (Manbiwes, 1966;
Krassilov et al., 2008). OnblieHne XXyKaMun CBA3bIBAOT C PAAOM CTPYKTYPHO-(PYHKLMOHaNbHbIX aganTtaunn. B
YaCTHOCTU, €C/IN PacCTEHWS OMbIIAIOTCSA >XYKaMU, TO OHW HY>XOAOTCA B KPYMHOM LIBETKE U KOPTWUKaJIbHOWN
npoBoAsien cucteMe (obecneymBatoLLen yCTONYMBOCTb «NOCaA04HOM NIOLWAAKA» NPY NOCaAKe OTHOCUTESNTbHO
MaCCMBHbIX HacekoMblx) (TaxTamxsaH, 1966; Krassilov et al., 2014). 9T XxapakTepUCTUKN COOTBETCTBYIOT
Mopdosiorum useTkos Magnolia n Nelumbo, HO OHW COBCEM He NoaxoaaT Ans Astilbe. 3To ABNfeTCS NOBOAOM
ONa nepecMoTpa MPU3HAKOB, XapaKTepHbIX AN KapaHTOMWUIIbHbIX pacTeHuA. Pe3ynbTaTbl UCCIe[0BaHUS
rnokasasnu, yTOo Coleoptera MOryT co3paBaThb ropasno MEHbLUYIO MEeXaHWNYeCKyo
Harpysky 4yem Hymenoptera, Nno3TOMy pa3BuUTUE KOPTUKa/IbHOM NPOBOAALLEN CUCTEMbI A1 KaHTapaduibHbIX
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pacTeHuin BpsA 1M HeobxoamMmo.

Hann4ne KPYMHOro OKOJIOLBETHUKA MPUHALNEXUT K  YUCJY TMPU3HAKOB, XapaKTEpHbIX AJs
KaHTapoduabHbIX pacTeHnn. OaHako Coleoptera onbINSAT Kak pacTeHUS C KPYMNHbIMU LBeTKaMu (Magnolia,
Nelumbo) (Borsch et al., 1994; Mathews et al., 2000), Tak u Cycadales Pers. ex Bercht. & J. Presl (Hall et al.,
2011; Yu, 2015), y KOTOpbIX OTCYTCTBYET He TOJIbKO OKOJIOLIBETHMK, HO 1 caMu LBeTKU. Quasada et al. (2006)
obpaTunn BHMMaHMe Ha 60/bLIOE KOJMYECTBO MbljibLbl, CBOACTBEHHOE PACTEHUAM, KOTOpblE€ OMbIIATCA
»KYKaMu. B 4acTHOCTM, B Ka4yeCcTBe NpMMepa OH NPMBOOUT NpeacTaBuTesnen Araceae, KOTopble MMEIT roJible
uBeTKU. MMo3TOMYy TOT (hakT, 4TO couBeTus A. chinensis (o OpPMMPYIOT MHOIO MblJbLbl, MOl MMETb peLlatoLee
3HayeHne aasa eé onbliMTesen. Bo3MOXXHO, 4YTO pa3Mep OKOJIOLBETHUKA HE NMEET 3HAaYeHUSA OA OMblIEHUA
)KYKaMu, a pellatoliee 3Ha4eHne UMeEeT 3HaYUTENbHbIN 06BEM MblsbLbI.
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The evolution could occur at the agreed upon in plants and

Astilbe chinensis, inflorescences,
pollinators, flower

their pollinators. Therefore, the structure of the inflorescence
and flowers, often tailored to a specific pollinator species. The
structure of flowers usually is constant for species of plants,
but it varies in Astilbe chinensis. This may be due to the
preferences of their pollinators. However, pollinators have not
been the study in A. chinensis hitherto. The present study
showed that A. chinensis has a wide range of a visitor, who
have different preferences over time visiting flowers, different
goals and behaviors. Coleoptera and Hymenoptera dominated
among the pollinators of A. chinensis. Environmental conditions
have a significant impact on the mode of pollinators visiting the
flowers. Temperature and the humidity are important for
pollinating of A. chinensis. Temperature and humidity limit the
frequency visits of Coleoptera more than Himenoptera, they
prefer higher temperatures and lower humidity for visits into
flowers of A. chinensis. Coleoptera were not specifies as
pollinators Astilbe earlier. Research results are cause for
revision characteristics of plants, which is pollinating by
beetles. A. chinensis produces small flowers with varying
structure, collected in thyrsus, forming a significant amount of
pollen over a long flowering period. Therefore, a plurality of
pollen must be critical after pollination beetles and flower size,
apparently irrelevant.
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