Poccuiicknii )Kypunan buonornuecknx UnBazuii
2021 rom, Ne 4

B gerBepTom HOMepe xypHana "Poccuiickuit XKypnan buonornyeckux Musaszuii" 3a 2021 r.
npencrasieHo 14 crareil. Huxke npencraBieHsl KpaTKue aHHOTALMU 3TUX PadoT.

BUOJIOT'MYECKHUE UHBA3UW: EBPONEMCKASI KOPIOIIIKA OSMERUS EPERLANUS (L.) 1
MUKPOCITIOPUIUSA GLUGEA HERTWIGI WEISSENBERG, 1911 -

AnukuneBa JI.B. ,Memko E.Il., Crepiurosa O.Il., PemernuxkoB FJ.C. - IIpocnexena
(eHOMEHOJIOTHsI HHBa3UU eBporelickoil kopromku Osmerus eperlanus u mukpocnopuauu Glugea hertwigi B
HOBOE MecTo obuTtanus — o3epo Csamozepo (Kapenus), rae panee o6a Buaa He BcTpevanuch. MHBazus
KOPIOILIKY MPOXouia B 4 3Tana: nepBblil — JaTEHTHBIM, C MOMEHTA TPOHUKHOBEHUSI KOPIOLIKH B 03€pPO /10
MEePBbIX CIMHUYHBIX CydaeB BCcTpedaeMocTH B yioBax (1968—1970 rr.); sropoii (¢ 1971 mo 1980 r.) —
BCIIBIIITKA YUCIICHHOCTH BCEJICHIIA, KOPIOIIKA CTAHOBUTCS JIOMUHUPYIOIIUM BUIOM B PHIOHOM YacTu
coo0recTBa, abopureHHbIi maHkTodar psmymka Coregonus albula mepexoaur B kareropuio
«ucuesaromui Bu»; Tpetuit atai (¢ 1980 mo 1991 r.) — nonyasiuoOHHBIN B3phIB YMUCICHHOCTH NTapa3uTa
Kopromku Mukpocrnopuauu Glugea hertwigi, u passutue 3mu300THH; 4€TBEPTHI dTar (¢ 1991 r. mo
HACTOSIIEE BPEMSs) — MMaJICHUE YUCIICHHOCTH HHTPOAYIICHTOB — KOPIOIIKK 1 Mukpocnopuauu Glugea
hertwigi, BoccTaHOBJIEHHE AOOPUTEHHOTO BHA PSITYIIKH.

®AYHA KCHJIO®WIBHBIX )KECTKOKPBLIBIX TUCO-CAMIIIUTOBOM POIIIA
KABKA3CKOI'O 3AIIOBEJJHUKA ITOCJIE UCYE3HOBEHUA CAMIINTHUKOB -

bubun A.P. -B crarbe paccmarpuBaercs n3MeHEHHE GayHbl M CTPYKTYPBI COOOIIECTBA KCHIIO(PMIBHBIX
KECTKOKPBUIBIX II0CJIE NCUE3HOBEHUS CAMIIMTHUKOB Ha TEPPUTOPUHU THUCO-CaMIINTOBOM pouyn KaBkazckoro
3aIl0BEIHUKA.

YYXXEPOJAHBIE BU/1bl TEJIbBMUHTOB PbIb BEJIAPYCH-

berukoBa E.U., SAIkosnu M.M., [derrapuk C.M. -B ctatbe npuBOAATCS 1aHHBIE IO BUAOBOMY COCTABY
qy)KepPOJHBIX BUJIOB T€IIbBMHUHTOB U 3apAKEHHOCTH UMH UHTPOIYLIMPOBAHHBIX BHJIOB PBIO B MPYIOBBIX
XO3S51IICTBaX U JIaHHBIE JIUTEPATypPHBIX UICTOYHHUKOB 110 ECTECTBEHHBIM BotoéMaM benapycu. B Bonoémax
CTpaHbl y PhIO-MHTPOIYIIEHTOB BBISIBIICHO 7 4y»KepOAHbIX BU0B renbMuaToB (Khawia sinensis Hsii,

1935, Schyzocotyle acheilognathi (YYamaguti, 1934), Caryophyllaeus fimbriceps Annenkova-Chlopina,
1919, Philometroides cyprini (Ishii, 1931), Dactylogyrus dulkeiti Bychowsky,

1936, Bothriocephalus claviceps (Goeze, 1782), Anguillicola crassus Kuwahara 1974). Bce BubI
reJIbMUHTOB, KpOMe HemaTo bl A. Crassus u riectozs B. claviceps — napasuros Anguilla anguilla, 3aBe3ensr
Ha TeppuTopuio bernapycu ¢ nocagounsim matepuaiom Cyprinus carpio haematopterus (Linnaeus,1758) ¢
HanbHero BocToka. Bolfienenbl HHBa3UBHBIE BUJIbI T€IBMUHTOB

(K. sinensis, S. acheilognathi, P. cyprini, A. crassus), KoTopsie HaHOCAT yiepO prIOOBOIHOI OTpaciy,
MPUBOJIS K TMOEIH BhIPAIlMBAEMBIX PbIO.

3ATEHEHUE U NEPEXBAT CBETA B 3APOCJISAIX UHBA3SUOHHBIX BU/I0OB ACER
NEGUNDO " SORBARIA SORBIFOLIA -

Beceaxknn J/I.B., Jdyoposun /I.U., PapuxoBa O.C., Jlunuxuna 1O0.A., 3oaorapesa H.B., Iloar
aesckas E.H., IlycroBamoBa JI.A., fIkoBiaeBa A.B. - llenb paboThl: yCTaHOBUTH, KaK CUIILHO
M3MEHSIOTCS YCIIOBHSI OCBEILIEHUS M0J1 KpOHAMH (TI0JI0rOM JIMCTHEB) IBYX MHBa3MOHHBIX Ha CpenHeM Ypaie
BUI0B pactenuii — Acer negundo u Sorbaria sorbifolia. B utone — aBrycre 2020 . ¢ HoMOIIIbIO
MIOPTAaTUBHOIO JIFOKCMETpa BBINTOJIIHUIN 8370 u3MepeHnii OCBEIIEHHOCTH B Jieconapkax (Ha Bbicote 1.5 1 0.5
M, TO €CTh HaJ]  IT0]I TI0JIOrOM JIMCThEB HHBA3HOHHOTO KycTapHuKka S. sorbifolia u mectHOTO

KycrapHuKa Rubus idaeus; B ciryuaifHbIX Toukax 1o KpoHamu Pinus sylvestris; Ha monsiHax, Tpomax u
BOJIM3U TPaHMUIL Jieca) U B TOPOACKUX MecToOOMTaHUsIX (Ha BbicoTe 1.5 1 0.5 M B T'YCTBIX 3apOCIIsIX
MHBa3HOHHOTO aepeBa A. Negundo u Ipyrux BUAOB JepeBbeB). CpeqHssi HHTEHCHBHOCTh OCBELICHUS
cocrasmia: oz S. sorbifolia — 441 J'IK><102; o R. idaeus — 7+1 n1<><102; B HacaxaeHusx u3 A. negundo —
1342 nxx10% B ypOaHU3MPOBAaHHBIX HACAKACHUSAX U3 JPYTUX BUIOB JAE€pPeBbEB — 25+4 KX 10%; oz momorom
TOPOJICKHX COCHOBBIX JIecOoB — 80+10 kX 10% 8 KpaeBbIX M OITYLIEYHBIX 30HaX JIecoB — 96+14 mkx 107,



I'ycteie kypTunbl A. Nnegundo mepexBaThIBalOT 0KOJIO 94% cBeTa OT YpOBHSI, MAIAIOMIETO HA UX

kpoHbl, S. sorbifolia — okono 93%. D70 3HaUKMMO OOJIBIIIE, YUeM YPOBEHB ITEpEXBaTa CBETa B
MECTOOOHMTAHUSX, MPUHATHIX B KAYECTBE KOHTPOIBHBIX: KPOHBI JPYTUX BUAOB JEPEBbEB CUIHLHO
ypOaHU3UPOBAHHBIX MECTOOOUTAHUI ITepexBaThIBAIOT 0KOJIO 89%, 3apociu R. idaeus — okoso 82%. Takum
00pa3oM, MHBa3HMOHHBIC PACTCHHUS 3HAYUMO CUJIbHEE, YeM a0OpUTCHHBIE, YMEHBIIIAIOT KOJIMYECTBO CBETA,
JOCTYIHOTO I APYTUX BUAOB B COOOIIECTBAX.

IIUTAHUE BCEJIEHIA BBIYKA-KPYTJISAKA NEOGOBIUS

MELANOSTOMUS (PERCIFORMES: GOBIIDAE) B IOTO-BOCTOYHOM BAJITUKE -

I'ymun A.B., ExxoBa E.E., bopoBukoBa E.A. -M3yueHO nuTaHue MOHTO-KACIUUCKOTO BCEJICHIIA
obruka-kpyrisika Neogobius melanostomus B npudpexnoit 30He banrtuiickoro mopst B paiione Kypiickoit
KOCBhI, B BuciamHckoMm 3aiBe U BOCTOYHOM YacTu [ TaHbCKOTO 3a11Ba. BeIYOK-KPYTIISK B MPUOPEHKHBIX
BOJIaX MPEIINOYUTACT OUOTOIBI C PA3IMYHBIMU YKPBITHSIMH — BaJlyHaMH, KPYITHOU TaJIbKOM U T. 1. B
MUTaHUH ObIUKa-KPYTJIsKa 3HaYUTENbHA J0JIsl OpraHu3MOB-o0pacTareneil, OOUTAIOUMX Ha 3TUX 00bEKTaXx.
Ecnu opranu3mbl-o0pacTaTeny o Kakoi-To MPUUMHE OTCYTCTBYIOT, OBIYOK MEPEKIII0YACTCS Ha IPYTHE
BU/JIBI )KEPTB: MOJUTIOCKOB, CBOOOHOKHUBYIIUX PAKOOOPA3HBIX, THYMHOK HACEKOMBIX U JIPYTHe TPYIIIIbI
OEHTOCHBIX M HEKTOOCHTOCHBIX OpraHn3MoB. CyILECTBYET CBS3b CIIEKTPA MUTAHUS C pa3MepaMu ObIuKa-
KpYIJIsiKa: KPYIHbIEe 0CO0U MOTPEOIIsAIoT 6oJee KpyHbIE )KePTBbI. BEIYOK-KPYTIISK pean3yeT MHUILEBYIO
CTPATETHUIO, 3aKJIFOYAOIIYIOCS B TOM, YTO B ITHIIY UCIIOJIB3YIOTCS BCE OPTaHU3MBI, TOCTYITHBIE
TEPPUTOPHUATIBLHO U 110 pazMepam. [looOHas numieBast IIaCTUYHOCTD CIY>KUT OJHOU W3 MPUYUH HIHPOKON
SKCIIAHCUH 3TOTI'0 BUJIA 3a MpeJeaaMi HATUBHOIO apeall.

PACITPOCTPAHEHHUE Y BUOJIOT s THBASUOHHOI'O BUJIA ®ACOJIEBOM

3EPHOBKH ACANTHOSCELIDES OBTECTUS (INSECTA, COLEOPTERA, BRUCHIDAE) -
Kanummn B.I. - [IpesncraBien 0030p JuTepaTyphl 110 3KOJIOTUH, OMOJIOTHH, PaCIPOCTPaHEHUIO (acoseBoil
3eproBku (Acanthoscelides obtectus) u eé ocHoOBHOTO KOpMOBOT0O pacTeHus — (Hacoau OOBIKHOBEHHOM
(Phaseolus vulgaris) B CesepHoii u FOxnoit Amepuke, EBpornie, Adprke, A3un, ABcTpanuu u 6osee
netanbHO B Poccuy; BIMSIHUIO aOMOTHYECKUX, OMOTHYECKUX M aHTPOIIOTEHHBIX (DaKTOPOB HA HHBA3HOHHBIN
npoiecc, PUTOCAaHUTAPHOE COCTOSIHUE MOCceBOB (hacoau B Poccuu; o Mepax 1o caepKUBaHUIO
pacripocTpaHeHus nHBaiinepa. IlpocnexeHpl OCHOBHBIE STAllbl HHBA3HH 3€PHOBOK M3 MX IEPBHYHOTO apeasia
B FOxHOI AMepuke 1 Ha tore CeBepHOI AMEpPUKHU, pACCMOTPEHBI BEKTOPbl MHBA3UM U IPUYHHBI, €€
oOycnapnuBatomue. B Poccun sxoHOMIYEcKast 3HaUMMOCTh (acosieBOi 3epHOBKH BO3POCIIA C CEpEeTUHBI
1980-x rr., 4TO COBMANO C MOTEIUIEHUEM KJIMMATa, IIPOU30LLIO PACHIMPEHHE €€ PaclIpOCTPAaHEHHS B
BOCTOYHOM U CEBEPO-3allaIHOM HampasieHUusIX. B mocneanue necarminetuss XX B. OHA IPOHUKJIIA B
CMmoneHckyto, Ha tor TBepckoii 1 B ToMckyto o6sacTy. YBenuueHue 00bEMOB MPOU3BOACTBA (Gacosiu B
Poccun, oTcyTCTBHE €€ CHCTEMHOM 3alUTHI OT 36PHOBKH U JajbHEWIIIee OTEIUIEHHE KiTMMarta OyayT
CIOCOOCTBOBATh PacIIMPEHUIO apeasia (pacosieBOil 3epHOBKH Ha CEBEp B €BPOIEHCKON YacTH U Ha Ypaje 10
57-58° c. 11., /1€ yCIOBUS JIETHErO NIeproAa O1aronpusiTHLI Ui pa3BUTus ¢acoiau 1 3epHoBkH. Ha BocTok
BO3MOKHO €€ pacripocTpaHeHue B ToiBy, bypsaTuto, 3abaiikanbckuii kpail, AMypckyto 0611., EBpelickyto
aBTOHOMHYIO 00J1., I0)KHYIO 9acTh XabapoBckoro Kpas. [Ipy BBeieHnU CTPOroro BHYTPEHHETO KapaHTHHA U
CHCTEMBI 3aIIUTHI (hacOIIH, MPEMATCTBYIONIEH PaCIPOCTPAaHEHHIO 36PHOBKH C 3apaXEHHBIM 3€pHOM (acoiy,
HAIpPOTHB, BO3MOXXHO COKpAIICHHE apealia 3epHOBKH, ¢ e€ ncye3sHoBeHneM B CHOMPCKOM U Y paibCcKoM
okpyrax, bamkoprocrane u Tarapcrane.

PACIIPOCTPAHEHHME COIO3HOI'O KOPOEJA IPS AMITINUS (EICHHOFF, 1872) B
3AITATHOMU CUBUPH- Kepues M.A., Kpusen C.A., Bucnposa 3.M., Cmupros H.A. -
[IpexacraBneHbl JaHHBIE O PACIPOCTPAHEHUH Ha TeppUTOpUH 3amnaaHoil Cuoupu HOBOTO MHBa3MOHHOTO
CTBOJIOBOTO BPEUTEIIS €BPONEHCKOTr0 MPOUCXOXKICHHS — COI03HOTO Kopoena Ips amitinus (Eichh.)
(Coleoptera: Curculionidae: Scolytinae). UyxepoiHbli BUJ OTMEUEH B KEAPOBLIX jecax ToMCKOiA,
Kemeposckoit 1 HoBocubupckoit obmacteit. O01Ias mioniaib ”HBA3UOHHOTO apeajia B PErMOHe COCTAaBIISET
Gouee 30 ThIC. KM M MMEET TeHICHIMIO AalbHEIIero paciupenns. Kopoex MaccoBo 3acensier
MPUTIOCEITKOBBIC KEJAPOBHUKH, 00pa3ys ouard pa3MHOXKEHHS U HAHOCS OOJIBIIOI Bpesl 0C000 OXpaHsAEeMbIM
NPUPOIHBIM 00BEKTaM, IECHHBIM OPEXOBO-IIPOMBICTIOBBIM M T€HETUKO-CEIIEKIIUMOHHBIM HACAXKICHUSM COCHBI
cubupckoi keapooit Pinus sibirica Du Tour.



PACITPOCTPAHEHME YUYXEPO/JHbBIX BUJOB MAKPO30OOBEHTOCA U UX
HNEHOTHYECKHE KOMIIJIEKCBI B KAMCKHUX BOOJOXPAHUJINIIAX -

Kypuna E.M., Cenesnes /I.I'., Illeppimesa H.I'. -IIpencraBneHsl pe3ynbTaThl HCCIEA0BAaHNN
0COOEHHOCTEH pacpOCTPaHECHHS YyKEPOIHBIX BUIOB JOHHBIX COOOIIECTB B BOJOXPAHIIIAIIAX KAMCKOTO
Kackaja. 3aperucTpupoBaHo 25 4yKepOoIHbIX BUIOB MOHTO-KACIUUCKOTO U MOHTO-a30BCKOTO
MIPOMCXOXKACHHS M 1 BUII — mpecTaBUTeNb Oaiikanbckoi (paynbl. [TokazaHbl pa3nuunsi BUAOBOTO COCTaBa U
CTPYKTYPHBIX XapaKTEPUCTUK BCEIICHIIEB MAaKPO300OCHTOCA KAMCKUX M BOJDKCKHUX BOJIOXPAHMIIUIII.
OTMeueHo, YTO MOJUTIOCKH poaa Dreissena qoMUHHPYIOT 110 Oromacce Ha OOJIBIIHHCTBE H3YUECHHBIX
OMOTOMOB. BEISBICHBI TPU THIA IEHOTHYECKUX KOMILIEKCOB Uy KEPOIHBIX BUJIOB: IICAMMONIEIODUITHHBIN
TyOOKOBOJIHBIN XapaKTepHbId 11t HkHekaMckoro Bogoxpanmwiniia 1 Bonro-Kamckoro n Kamckoro
wiécoB KyiObImeBCKOro BOAOXpaHUIININA, ICAMMONEIOPHILHBINA TPpUOpeKHbI HinkHEeKaMcKoro
BOJIOXPaHWJIMIIA U TTICaMMOTIeTI0(PUIBHBIN MpUOpekHbIi BoTkrHCKOro 1 KaMcKoro BogoXpaHIIHIIL.

PACITPOCTPAHEHHUE, TPO®UYECKHUE CBA3U U ®EHOJIOT'USA METCALFA
PRUINOSA (SAY, 1830) (AUCHENORRHYNCHA: HEMIPTERA) B HAIITUOHAJIbHOM
BOTAHUYECKOM CAJQY UMEHU M.M. 'PUIKO HAH YKPAUHBI -

Kymmnup H.B., Bonaapesa JI.M. - B mae 2016 r. Ha Tepputopuu 60TaHUKO-TeorpapuuecKoro yqyacTtka
«Janbuuii Boctok» B Hantmonansnom 60otannyeckom caay uM. M.M. I'putiko HAH Ykpauns! Briepsbie
ObuTH 3aUKCUPOBaAHbI IMYMHKY HHBa3UBHOTO BHaa Metcalfa pruinosa (Say, 1830). 3a msath et
HaOJII0ACHNH HACEKOMOE PaCcIPOCTPAHMIIOCH HA APYTHE YUACTKH OOTaHUYECKOTO Cala U IMPUMBIKAIOLIIX
TEPPUTOPUH, TJI€ TIOCTUIIIO 3HAYUTENbHOM yncieHHocTu. [Toka 3To camas ceBepHasi TOUKa OOHAPYKEHHS
HACEKOMOT0 Ha TeppuTopuH YKpauHsl. MccaenoBan quama3oH KOPMOBBIX pactenuii M. pruinosa. Bua
oOuTaeT Ha OOJBIIOM KOJIMYECTBE IEKOPATUBHBIX U CHHAHTPOITHBIX PACTEHUIA, Ha IJI0JIOBBIX M OBOIIHBIX
KYJIbTYpax, KOTOpble oTHOCSTCS K 80 BumaM u3 55 cemeiictB. Hanbosnee noaBep >KeHHBIMU 3aCEJICHUIO
[IUKAIKOM IUTPYCOBOM OKa3alnch cemeiicTBa: Rosaceae — 18 Bumos, Aceraceae — 5 BuzoB, Oleaceae — 4
BHUJIa PACTEHUI. Y CTAHOBJIEHO, UTO M. pruinosa UMeET OJTHO MOKOJICHUE B roay. B nepBoi aekane mas
Ha0II0/1aeTCs MOsABICHUE IMYMHOK UKaaku. [IepBrie nMaro 3aduKCUpoBaHbI B HAYalle WA CEPETUHE HIOJIS
B 3aBUCHUMOCTH OT METEOPOJIOTrHYECKHUX ycaoBuil rosa. IloaHoe ncuesHoBeHHE B3POCIIbIX 0CO0EH
MIPOUCXOAUT B KOHIIE aBrycTa. Pa3BuTHE HACEKOMOI'O OIPaHUYMBAETCS MUHUMAIbHOU TeMIepaTypoin
Bo3ayxa 17-20 °C. B nanpHeiimem He0OXOAMM MOHUTOPHHT M BCECTOPOHHHI aHAIIN3 PA3TUIHBIX
(baKTOpOB, KOTOPBIEC MOTYT BIUATH Ha MOSBICHUE, PACTIPOCTPAHEHUE U BhDKMBaHKUE M. Pruinosa Ha HOBBIX
TEPPUTOPUSIX.

IEPBASI HAXOJIKA SOLIDAGO x NIEDEREDERI KHEK (ASTERACEAE) B TYJIbCKOH
OBJIACTH (EBPOIIEMCKASI YACTh POCCHMN) - JIsicenkos C.H., Tanknaa M.A. -IIInpoko
pacrpocTpan€HHbII Ha TeppuTopun Poccun naBasnonHbli B Solidago canadensis uspeska oopa3syer
rubpunt S. X niederederi ¢ abopureHHBIM BUOM S. Virgaurea. Panee 3Tu HaX0KH OBLIH M3BECTHBI
MIPEUMYIIIECTBEHHO ISl CEBEPO-3alaIHbIX pernoHoB Poccnn. Ha Tepputopun ropoja AJEKCHH B aBTyCTe
2020 r. BuepBbie B Tynbckoi 001acT ObLIN HAWIEHBI pacTeHUs, IO MOP(OTOTHUECKUM MTPU3HAKAM
OTHECEHHBIE K THOpuaam S. X niederederi. IlyTém aHanuza siepHOro puOOCOMHOTO BHYTPEHHETO
TpaHckpubupyemoro creiicepa 1-2 (ITS1-2) 6bu10 H0Ka3aHO THOPHIOTEHHOE MPOUCXOXKICHHE ITUX
pacTeHuil. AHAIN3 XJIOPOIUTACTHOTO HEKOIUPYIOIIEr0 MEXXTEHHOT0 criericepa rpl32—trnL mokasain, uro oba
POIUTENBCKUX BUJIA MOTYT BBICTYNAaTh KaK B KAUYECTBE MATEPUHCKOTO, TaK U B KAUYECTBE OTI[OBCKOTO, B 3TON
nonyssinun. IMeronuecs: JaHHbIE CBUIETENLCTBYIOT O TOM, UTO 0c00H S. X niederederi kax bt pa3
BO3HUKAIOT B PE3yJIbTaTe HOBBIX COOBITHI TMOpUIN3aIuU

HARMONIA AXYRIDIS (PALLAS, 1773) (COLEOPTERA: COCCINELLIDAE) BT'. MOCKBE U
I'. IJITE: EE KOHKYPEHIIUSI C HATUBHBIMU BUJIAMU KOKIIMHEJIJINJL U BJIUSTHUE
IMAPA3BUTOUI0OB HA EE YUCJIEHHOCTD - Pomanos JI.A., Matseiikuna E.A. -Asuarckas
00kbst KOpoBKa Harmonia axyridis — HHBa3HMOHHBII BH/I, CTPEMUTEIILHO PACITPOCTPAHSIOIIAICS 110 BCEMY
Mupy. 3aHuMasi HoBble Tepputopuu, H. axyridis Hepenko BbI3bIBACT CHIDKEHHE OMOPa3HOOOPa3Hsi MECTHBIX
BUJIOB KOKIIMHEJUTH]I, KOHKYPHUPYS ¢ HUMH 3a MuIneBbie pecypebl. [IpoBeneHo cpaBuenue H. axyridis ¢
IIECTHIO BUIaMH O0KBHUX KOPOBOK 10 COOTHOIIEHHIO YNCIIEHHOCTH 0COOEH M CTENeHU 3apakEHHOCTH
napasutonamu. B r. Mockse Haubosee pacpocTpaHEHHBIM BUJIOM 00KbUX KOPOBOK

okazanach Adalia bipunctata (67.1%), H. axyridis 3anumaet Bropoe mecto (16.5%). OO1ias 3apax€HHOCTh



napasurongamu Kykosok H. axyridis cocrasusier 1.8% B r. Mockse u 12.2% B 1. Slnre. 3apamEHHOCTD
Mapa3suToOMaMu APYTHX BHJIOB O0KBHX KOPOBOK B T. MocCKBe 3HaunTenpHO BhIme: oT 11.0% no 36.4%.
Taxum 00pa3oM, mapasuTonbl 3G(HEKTUBHO PETYIHPYIOT YUCIEHHOCTh MECTHBIX BUJIOB 00KBHX KOPOBOK,
HO OKa3bIBAIOT HE3HAYMTEIHLHOE BIMSHUE Ha YUCICHHOCTh HHBa3HOHHOTO Bua H. axyridis.

HUHTPOAYKIUA MJUIEKOIIUTAIOIIUX B AKYTUU: AHAJIU3 PE3YJIbTATUBHOCTHN,
NEPCHEKTUB 1 HETATUBHBIX IIOCJEJICTBUM -

Magpuna E.I'., Boabneprt S.JI., OxinonkoB U.M. -AHanu3upyeTcs ONbIT NPeIHAMEPEHHON
MHTPOIYKIIMHA MIIEKONHUTAIOUINX Ha Tepputopuu SAxyruu. B nepuox 1930-2020 rr. ObI10 OCYIIECTBICHO
BCEJICHHE § UYKEPOJHBIX BUIOB MJICKOMUTAIOIINX U OJHOTO aDOPUTreHHOr0. Y CHEIIHO HATypaIlu30BaIOCh
7IBa YyXXEPOJHBIX BHJIA — OHJATpa U aMepUKAaHCKasi HOPKa, — a TAK)KE PEUHTPOTYyLIUPOBAHHBIN COOO0JIB.
WuTtpoaykuus oBueObika, Hauatas B 1996 r., mpoTekaeT yCHenHo, 1 Mpy HaIJIeKalliX Mepax OXpaHbl
MO>KHO IPOTHO3UPOBATH JaJIbHENIIIEE YBEIMUEHUE YNCIEHHOCTH U PacIIipeHHE apeajla Ha BCIO TYHAPOBYIO
3ony Skytuun. [lonbITkH BeeneHus peuHoro 6006pa, eHOTOBUAHON COOAKU, CTETTHOTO XOPSI U JJOMAIITHETO sIKa
[OTEepIENN Heynauy. MeponpusaTus 1o HHTPOAYKIMH JIECHOI'O OM30HA MTPOJOJIKAOTCS, HO TEMIIbI
PENpPOAYKLIHH, OCOOCHHOCTH 3UMHETO IMOBEJCHUS U MUTAHUS CBUAETEILCTBYIOT O TPYIHOCTSAX €r0
aJlanTalyy K HOBBIM KIIMMATUYECKUM yCIOBUAM. [IpenamepeHHast HHTPOAYKIIHS YyKEPOIHBIX BHJIOB
MPeJICTaBIsIeT MOTEHIIMATBHYIO OMACHOCTh AJis sKocucTeM CeBepa, 0COOCHHO MOIBITKH PEKOHCTPYKIIUU
nasieoayHsl 3a CYET BUOB, XapaKTEPHBIX IS NaJieoIaHmadTOB, a HE COBPEMEHHOM (hayHbI pEeTHOHA.
MeponpusTHs 10 «IOBBIIICHUIO OMOPa3HO00pa3us» 0€3 BCECTOPOHHETO OMOIOTHYECKOTO aHAIN3a MOTYT
MIPUBECTH K HAPYLICHUIO PABHOBECHUS CEBEPHBIX SKOCUCTEM.

PACHPEJEJEHUE YYKEPOJHBIX BUJOB 300EEHTOCA HA HIEJIb®E YEPHOT'O
MOPH - lanoBenkos H.H. -Uucno uyxepoaHbix BUIOB B 3000eHTOCE YEPHOTO MOPS BO3POCTO 110 65
BUJ0B. B 3aBuCUMOCTH 0T MacmiTaba ux pacrnpoctpaHenusi B UEpHOM Mope, Uy KepOJHbIE BHBI 3000€HTOCA
00BETMHEHBI B TPU TPYNIBL: 1) 5 BUIOB paccenmInch Ha BCEX yU4acTKaX YepHOMOPCKOTo mmebda, 2) 35
BUJIOB OOHAPYKEHbI B HECKOJBKUX pailoHax U 3) 25 BHUJIOB HaiIeHbI TOJILKO B OJIHOM M3 palioHOB Mops. B
COOTBETCTBUH C CE30HHBIMU U I'OJ0BBIMU 3HAYEHHUSIMU TEPMOXAIMHHBIX XapPAKTEPUCTUK HA YEPHOMOPCKOM
menb(de BbIETIEHO ecTh pailonoB: BapHenckuit — bypracckuii, Jlynaiickuii, CeBepo-3amaHbliid,
Kpeivckuii, KaBkasckuit 1 AHaTonmickuid. 3000€HTOC pacCMaTPUBAEMBIX IIECTH PaHOHOB IIelb(ha nMeeT
pa3inyus HE TOJIBKO B KOJIMYECTBE, HO M B COCTABE UYKEPOAHBIX BUJIOB. Pe3ynbTaThl MHOTOMEPHOTO
CTaTUCTUYECKOTO aHAJIN3a BBIABWIN HU3KHUH YPOBEHb CXOJACTBA BUOB MEXIY dTUMHU PAllOHAMHU
yepHOMOpcKoro menbga. Haubonbiee cXoACTBO 10 COCTABY UYKEPOIHBIX BHIOB 3000€HTOCA MPOSBUIOCH
st JlyHaickoro pailoHa ¢ 3aimBaMu BapHeHckuii 1 bypracckuii, KOTOpble TpaHUyaT IPYyT C IPYTOM.
BunoBoii coctaB uyxepogHbIx BU0B KaBka3ckoro menbda nmen 6onbliee cXoAcTBO ¢ BapHeHckuM —
Bbypracckum u Jlynaiickum paitoHamu, 4em ¢ coceHuMU KpbIMckuM 1 AHaTouiickuM. JIokanbHbIe
I'PaJIMEHTHl TEMIIEPATYPBI U COJIEHOCTH ONPEEISIOT ME30MACIITAOHYI0 U3MEHUYMBOCTh, YTO MOXKET CITYKUTh
9KOJIOTMYECKUMHU OapbepaMH U OTPaHUYMBATh €CTECTBEHHbIN OOMEH Uy>KEPOJIHBIMU BUJIAMU MEXTY
paifoHamu 11enbda.

PRELIMINARY ESTIMATION OF THE INFLUENCE OF CYDALIMA

PERSPECTALIS INVASION ON THE SPECIES COMPOSITION AND STRUCTURE OF
EARTHWORM POPULATION (OLIGOCHAETA: LUMBRICIDAE, ACANTHODRILIDAE) IN
THE RANGE OF BUXUS SEMPERVIRENS (WESTERN CAUCASUS) -

Irina B. Rapoport, Andrey Y. Puzachenko, Csaba Csuzdi, Nelli L. Tsepkova -The earthworm
fauna and population structure in Colchic ecosystems of the southern slope in the Western Caucasus were
studied. First, in May 2013 we have sampled earthworms of the forest communities. This research was
repeated in 2018 after Buxus sempervirens L. destruction by Cydalima perspectalis Walker (Lepidoptera,
Crambidae). Altogether 13 earthworm species were registered in the soils of original B.
sempervirens phytocenose and derived phytocenoses of the Western Caucasus. Endemicity of earthworms in
the study area was higher than in most regions of Russia. The earthworm samples in 2013 and 2018 were
similar in species composition, but differed in terms of dominant species. The structure of the earthworm
population in the soils of the secondary phytocenoses has become closer to the earthworm communities of
the other forests in the Western Caucasus. Analysis of the relative position of taxocenes in 2013 and 2018
space NMDS model, allows to put forward a hypothesis about the reduction of their total "ecological niche"



after the disappearance of B. sempervirens. We believe that a broader “ecological niche” in 2013 is
associated with a greater mosaicism (diversity) of the worm habitat formed by boxwood communities.



Russian Journal of Biological Invasions,
2021, issue 4

The fourth issue of the Russian Journal of Biological Invasions (2021) presents 14 articles. The brief
summaries of these articles are presented below.

BIOLOGICAL INVASIONS: THE EUROPEAN SMELT OSMERUS EPERLANUS (L.) AND THE
MICROSPORIDIAN GLUGEA HERTWIGI WEISSENBERG, 1911 -

Anikieva L.V., leshko E.P., Sterligova O.P., Reshetnikov Yu.S. - The paper presents the
phenomenology of the smelt Osmerus eperlanus and the microsporidian Glugea hertwigi invasion into a
new habitat — Lake Syamozero (Karelia), where neither of the species occurred before. The invasion history
falls into 4 phases. The first, latent phase started with a spontaneous invasion of the lake by smelt and lasted
until the first fish showed up in catches (1968-1970). The second phase (1971 to 1980) was the invader
number outbreak. The smelt became the dominant species in the fish community, while the native plankton-
feeder, the vendace Coregonus albula, became an endangered species. The third phase (1980 to 1991) was
the population outbreak of the microsporidian Glugea hertwigi, and development of an epizootic. The fourth
phase (since 1991 until present) is the decreasing of the number of the invasive species — the smelt and the
microsporidian Glugea hertwigi and the recovery of the native vendace population.

FAUNA OF XYLOPHILOUS BEETLES IN THE YEW-BOXWOOD GROVE OF THE
CAUCASIAN RESERVE AFTER THE DISAPPEARANCE OF BOXWOODS - Bibin A.R. -The
article discusses the change in the fauna and structure of the xylophilous beetles community after the
disappearance of boxwoods in the territory of the yew-boxwood grove of the Caucasian Reserve.

ALIEN SPECIES OF FISH HELMINTHS OF BELARUS -

Bychkova E.l., Yakovich M.M., Degtyarik S.M. -The article provides data on the species composition
of alien helminth species, which infest introduced fish species in pond fish farms, and also the literature data
on natural reservoirs of Belarus. Seven alien helminth species have been revealed in introduced fish in
reservoirs of Belarus (Khawia sinensis Hsii, 1935, Schyzocotyle acheilognathi (YYamaguti,

1934), Caryophyllaeus fimbriceps Annenkova-Chlopina, 1919, Philometroides cyprini (Ishii,

1931), Dactylogyrus dulkeiti Bychowsky, 1936, Bothriocephalus claviceps (Goeze, 1782), Anguillicola
crassus Kuwahara 1974). All species of helminths excluding the nematode A.crassus and the

cestode B.claviceps - parasites of the eels Anguilla anguilla, were introduced to Belarus with the seeding
of Cyprinus carpio haematopterus (Linnaeus, 1758) from the Far East. The invasive species of helminths
(K. sinensis, S. acheilognathi, P. cyprini, A. crassus), which affect fishery by causing the death of farmed
fish, are singled out.

SHADING AND LIGHT INTERCEPTION IN THICKETS OF INVASIVE ACER

NEGUNDO AND SORBARIA SORBIFOLIA -

Veselkin D.V., Dubrovin D.l., Rafikova O.S., Lipikhina Y.A., Zolotareva N.V., Podgaevskaya E
N., Pustovalova L.A., Yakovleva A.V. - The aim of the work is to establish how greatly the light
conditions change under the leaf canopy of two invasive plant species in the Middle Urals — Acer

negundo and Sorbaria sorbifolia. In June — August 2020, using a portable light meter, 8370 measurements
of illumination were performed in forest parks (at a height of 1.5 and 0.5 m, i.e. above and below the canopy
of the leaves of the invasive shrub S. sorbifolia and the native shrub Rubus idaeus; in random points under
the canopies of Pinus sylvestris; on glades, paths and forest edges) and in urban habitats (at a height of 1.5 m
and 0.5 m in dense thickets of the invasive tree A. negundo and other tree species). The average illumination
intensity was as following: under S. sorbifolia — 4 + 1 lux x 107 under R. idaeus — 7 + 1 lux x 107 in A.
negundo thickets — 13 + 2 lux x 10% in thickets of other tree species — 25 + 4 lux x 107 under the canopies
of urban pine forests — 80 + 10 lux x 10% in the forest edges — 96 + 14 lux x 10 In dense thickets, A.
negundo intercepts about 94% of the light falling on its canopies, S. sorbifolia — about 93%. This is
significantly higher than the light interception level in habitats used as control: other tree species canopies of
greatly urbanized habitats intercept about 89%, the thickets of R. idaeus — about 82%. Thus, invasive plants



reduce the amount of light available to other plant species in communities significantly more than native
plants.

FEEDING OF THE INVASIVE ROUND GOBY NEOGOBIUS

MELANOSTOMUS (PERCIFORMES: GOBIIDAE) IN THE SOUTH-EASTERN BALTIC -
Guschin A.V., Ezhova E.E., Borovikova E.A. -The feeding of the Ponto-Caspian invasive round
goby Neogobius melanostomus in the coastal zone of the Baltic Sea near the Curonian Spit, in the Vistula
Lagoon and in the eastern part of the Gdansk Bay has been studied. The round goby in coastal waters prefers
biotopes with various shelters - boulders, large pebbles, etc. In the diet of the round goby, there is a
significant proportion of fouling organisms inhabiting these objects. If fouling organisms are absent for
some reason, the goby switches to other types of prey: molluscs, free-living crustaceans, insect larvae and
other groups of benthic and nektobenthic organisms. There is a connection between the food spectrum and
the size of the round goby: large individuals consume larger prey. The round goby implements a food
strategy, which consists in the fact that all organisms that are available territorially and in size are used for
food. Such food plasticity is one of the reasons for the wide expansion of this species outside the native
range.

DISTRIBUTION AND BIOLOGY OF INVASIVE SPECIES OF BEAN

BRUCHID ACANTHOSCELIDES OBTECTUS (INSECTA, COLEOPTERA, BRUCHIDAE) -
Kaplin V.G. - The review of literary sources on ecology, biology, distribution of bean bruchid
(Acanthoscelides obtectus) and its main food plant — Phaseolus vulgaris in North and South America;
Europe, Africa, Asia, Australia and more details in Russia; the influence of abiotic, biotic and anthropogenic
factors on the invasive process, phytosanitary condition of common bean crops in Russia is presented. Some
aspects of the invader management are shown. The main stages and areas of cultivation of common bean
and invasion of bean bruchid from their primary habitat in South America and in the south of North America
are traced; the vectors and reasons causing them are considered. In Russia, the economic importance of bean
bruchid has increased since the mid-1980s, which coincided with the climate warming; there was an
expansion of its distribution in the eastern and north-western directions. At the last decades of the 20th
century, it had penetrated in Smolensk and in the south part of the Tver and the Tomsk regions. With the
increase in production of beans in Russia, the lack of systemic protection from bean bruchid and further
increase of climate warming will contribute to the extension of its range to the north in the European part of
Russia and the Urals to 57—58° N. Lat., where the conditions of the summer period are favorable for
development of common bean and bean bruchid. To the east, it may spread to Tyva, Buryatia, the Trans-
Baikal territory, the Amur region, the Jewish Autonomous region, and the southern part of the Khabarovsk
territory. With the introduction of strict internal quarantine and a system of protection of common bean from
this pest, which prevents the spread of infected dry bean, on the contrary, it is possible to reduce the
distribution range of the bean bruchid, with its disappearance in the Siberian, Ural districts, Bashkortostan
and Tatarstan.

DISTRIBUTION OF THE SMALL SPRUCE BARK BEETLE IPS AMITINUS (EICHHOFF, 1872)
IN WESTERN SIBERIA - Kerchev 1.A., Krivets S.A., Bisirova E.M., Smirnov N.A. -The data
on distribution of small spruce bark beetle Ips amitinus (Eichh.) (Coleoptera: Curculionidae: Scolytinae), a
new invasive pest of European origin on the territory of Western Siberia are presented. Alien bark beetle
species was recorded in the Siberian pine forests of the Tomsk, Kemerovo and Novosibirsk regions.
According to the modern data the total invasion range is more than 30 thousand km? with a tendency to
further expansion. The number outbreaks of 1. amitinus in Siberian pine forests near settlements, in nature
preservations and plantations of Pinus sibirica Du Tour cause significant harm to pine-nut harvesting and
selective breeding.

DISTRIBUTION OF ALIEN SPECIES OF MACROZOOBENTHOS AND THE SPECIES
COENOTIC COMPLEXES IN THE KAMA RESERVOIRS -

Kurina E.M., Seleznev D.G., Sherysheva N.G. - The results of studies on the distribution of alien
species in macrozoobenthic communities in the reservoirs of the Kama River cascade are provided. Twenty



five alien species of the Ponto-Caspian and Ponto-Azov origins and 1 species — a representative of the Lake
Baikal fauna - were registered. Differences in the species composition and structural characteristics of
invaders of macrozoobenthos in the Kama and Volga reservoirs were shown. It was noted that mollusks of
the genus Dreissena dominate in biomass in most of the studied biotopes. Three types of coenotic
complexes of alien species have been identified: psammorelophilic profundal, characteristic for the
Nizhnekamsk Reservoir and the Volgo-Kamsky and Kamsky reaches of the Kuibyshev Reservoir; the
psammorelophilic coastal in Nizhnekamsk Reservoir; and the psammaorelophilic coastal in VVotkinsk and
Kama reservoirs.

PROPAGATION, TROPHIC CONNECTION AND PHENOLOGY OF METCALFA

PRUINOSA (SAY, 1830) (AUCHENORRHYNCHA: HEMIPTERA) IN N.N. GRYSHKO
NATIONAL BOTANICAL GARDEN OF THE NATIONAL ACADEMY OF SCIENCES OF
UKRAINE-Kushnir N.V., Bondareva L. M. - In May 2016, larvae of the invasive species Metcalfa
pruinosa (Say, 1830) were recorded for the first time on the territory of the botanical-geographic arca ‘The
Far East’ in the N.N. Gryshko National Botanical Garden, National Academy of Sciences of Ukraine in
Kyiv. During five years of observations, the insect managed to expand its range to other areas of the
Botanical Garden and adjacent territories, where it reached a high population density. It is still the
northernmost point of the insect’s detection on the territory of Ukraine. The range of M. pruinosa host plants
was examined. The species lives on a large number of ornamental and synanthropic plants, fruit and
vegetable crops which belong to 80 species from 55 families. The most susceptible to colonization by citrus
cicada are: Rosaceae — 18 species, Aceraceae — 5 species, Oleaceae — 4 plant species. It has been found out
that M. pruinosa has one generation per year. In the first decade of May, the appearance of cicada larvae is
observed. The first adults are recorded in early or mid-July, depending on the meteorological conditions of
the year. The complete disappearance of adults is observed at the end of August. The insect's development is
limited by a minimum air temperature of 17-20 °C. In the future, it is necessary to monitor and analyze
comprehensively those various factors that may affect the emergence, propagation, and survival of M.
pruinosa on new territories.

FIRST FINDING OF SOLIDAGO x NIEDEREDERI IN TULA OBLAST (EUROPEAN PART OF
RUSSIA)-Lysenkov S. N., Galkina M. A. - Invasive plant species Solidago canadensis, widespread in
Russia, occasionally forms hybrids S. x niederederi with the native species S. virgaurea. Previous findings
of this hybrid were known mainly for the North-Western regions of Russia. Plants, morphologically similar
to S. x niederederi, were found in August 2020 in the city of Aleksin in the Tula region. The hybrid origin
of these plants was proved by the analysis of the nuclear ribosomal internal transcribed spacer 1-2 (ITS1-2).
Analysis of the chloroplast non-coding intergenic spacer rpl32—trnL showed that both parent species could
act as both maternal and paternal ones in the same population. The available data suggest that individuals

of S. x niederederi arise every time as a result of new hybridization events.

HARMONIA AXYRIDIS (PALLAS, 1773) (COLEOPTERA: COCCINELLIDAE) IN MOSCOW
CITY AND YALTACITY: ITS COMPETITION WITH NATIVE SPECIES OF COCCINELLIDS
AND THE INFLUENCE OF PARASITOIDS ON ITS NUMBER -Romanov D.A., Matveikina E.A. -
The Asian ladybird Harmonia axyridis is an invasive species that is rapidly spreading around the world.
Occupying new territories, H. axyridis often causes a decrease in the biodiversity of native species of
coccinellids, competing with them for food resources. A comparison of H. axyridis with six species of
ladybirds was made in terms of the ratio of the number of individuals and the degree of infestation with
parasitoids. In Moscow city, the most widespread species of ladybirds was Adalia bipunctata (67.1%), H.
axyridis ranks second (16.5%). The total infestation of H. axyridis pupae with parasitoids is 1.8% in
Moscow city and 12.2% in Yalta city. Infestation with parasitoids of other ladybird species in Moscow city
is much higher: from 11.0% to 36.4%. Thus, parasitoids effectively regulate the number of native ladybird
species, but have an insignificant effect on the number of the invasive species H. axyridis.

INTRODUCTION OF MAMMALS IN YAKUTIA: ANALYSIS OF EFFECTIVENESS,
PROSPECTS AND NEGATIVE CONSEQUENCES -



Shadrina E.G., Volpert Ya.L., Okhlopkov I.M. - Attempts of intentional introduction of mammals
into the territory of Yakutia are analyzed. Within the period between 1930 and 2020 a total of 8 foreign and
one native species were introduced. Two foreign species (the muskrat and American mink) naturalized
successfully, as well as the sable, a reintroduced species. Naturalization of the musk-ox, which was
introduced in 1996, is progressing successfully, and with proper protective measures its abundance can be
expected to increase and range to cover the entire tundra zone of Yakutia. Attempts to introduce the
Eurasian beaver, raccoon dog, steppe polecat, and domestic yak have failed. Efforts on the introduction of
the wood bison continue, but its reproduction rate and specifics of its winter behavior and feeding habits
point to certain problems in its adaptation to new climatic conditions. Intentional introduction of foreign
species is a potential danger for the ecosystems of the North, especially attempts at reconstruction of
paleoufauna by introducing the species typical for paleolandscapes, and not the contemporary fauna of the
region. Efforts aimed at "increasing the biodiversity" without a comprehensive biological analysis can lead
to disturbance of the balance of the northern ecosystems.

DISTRIBUTION OF ALIEN ZOOBENTHIC SPECIES ON THE SHELF OF THE BLACK SEA -
Shalovenkov N.N. - The number of alien species in the zoobenthos of the Black Sea increased up to 65
species. Depending on the scale of their distribution in the Black Sea, non-native zoobenthos species are
combined into three groups: 1) 5 species have spread in the entire sea, 2) 35 species were found in several
areas, and 3) 25 species were found only in one of the areas of the sea. Six areas of the Black Sea shelf have
been identified (Varna — Burgas, Danube, Northwestern, Crimean, Caucasian and Anatolian) in accordance
with the seasonal and annual values of the thermohaline characteristics. The zoobenthos differed not only in
quantity, but also in the composition of non-native species between the six areas of the shelf. The results of
multivariate statistical analysis revealed a low level of similarity between these areas of the Black Sea shelf.
The greatest similarity in the composition of alien species of zoobenthos was observed for the Danube
region with the Varna and Burgas bays, which border each other. The species composition of the alien
species of the Caucasian shelf was more similar to the Varna — Burgas and Danube areas than to the
neighboring Crimean and Anatolian areas. Spatial gradients of temperature and salinity form hydrological
fronts of water masses, which are a kind of ecological barriers and can limit the natural exchange of alien
species between shelf areas.

PRELIMINARY ESTIMATION OF THE INFLUENCE OF CYDALIMA

PERSPECTALIS INVASION ON THE SPECIES COMPOSITION AND STRUCTURE OF
EARTHWORM POPULATION (OLIGOCHAETA: LUMBRICIDAE, ACANTHODRILIDAE) IN
THE RANGE OF BUXUS SEMPERVIRENS (WESTERN CAUCASUS) -

Irina B. Rapoport, Andrey Y. Puzachenko, Csaba Csuzdi, Nelli L. Tsepkova -The earthworm
fauna and population structure in Colchic ecosystems of the southern slope in the Western Caucasus were
studied. First, in May 2013 we have sampled earthworms of the forest communities. This research was
repeated in 2018 after Buxus sempervirens L. destruction by Cydalima perspectalis Walker (Lepidoptera,
Crambidae). Altogether 13 earthworm species were registered in the soils of original B.
sempervirens phytocenose and derived phytocenoses of the Western Caucasus. Endemicity of earthworms in
the study area was higher than in most regions of Russia. The earthworm samples in 2013 and 2018 were
similar in species composition, but differed in terms of dominant species. The structure of the earthworm
population in the soils of the secondary phytocenoses has become closer to the earthworm communities of
the other forests in the Western Caucasus. Analysis of the relative position of taxocenes in 2013 and 2018
space NMDS model, allows to put forward a hypothesis about the reduction of their total "ecological niche"
after the disappearance of B. sempervirens. We believe that a broader “ecological niche” in 2013 is
associated with a greater mosaicism (diversity) of the worm habitat formed by boxwood communities.



