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Annomayus. ViccnenoBanach My)cKasi TeHepaTHBHasI cuctema nomyisiiuid Salix babylonica, mpouspacraromux Baoib
JIOPOT C Pa3IMYHBIM YPOBHEM 3arps3HEHUs. YCTaHOBIICHO, YTO BBIOPOCHI aBTOTPAHCIOPTa OKA3bIBAIOT HEOIAaronpusITHOE
BO3JICHCTBHE Ha TeHepaTuBHbIe opranbl Salix babylonica, mposieisiforieecss B MOBBIIIEHHONH HPOAYKIMU CTEPHIBHOU
NBUIBIBI M €€ HU3KOM KauecTBE, YTO IMOATBEPKIACTCS HAIMYHMEM JIOCTOBEPHBIX OTIMYMHA MEXKIY HOMYJSLUSMH,
MIPOU3PACTAIONIMMH B 30HAX C Pa3IMYHBIM YPOBHEM a3POTEXHOTCHHOIO 3arpsA3HEHH. Y PaCTECHUIT KOHTPOIBHOM 30HBI OBLIT
BBISIBJICH JIOBOJILHO BBICOKHMH MOKAa3aTeNb CTEPHILHOCTH MYKCKOro ramerodura — 18%, ogHako npoayKius abopTHBHON
MBUTBIBI BO3pAcTalia y MOIMYJISIUN, TPOM3PACTAIOIINX B 30HaX CO CPEAHUM U BHICOKMM YPOBHEM 3arpsi3HeHHs, B 2,7 pasa.
Pacyer nHaekca CTEpUIIBHOCTH BBISIBHII OTCYTCTBHE PA3INYUH B IPOLYKIIMH CTEPUIIBHBIX MY)KCKHX TaMeT MEKLy 30HAMH
CO CPEIHUM M BBICOKHUM YPOBHSMHU 3arpsi3HeHus. [lonmyueHHbIe JaHHbIe TTO3BOJIMIN CAENIATh 3aKIIIOUSHUE, YTO PACTCHHUS,
HE U3MEHSIOIIHE POTYKINI0 a0OPTHBHOMN MBIIBLII 10 MEPE YBEINYEHUSI 3arpSI3HEHHS, SBISIIOTCS TOJICPAHTHBIMH M MOTYT
PEKOMEHIIOBAThCS [T O3€TICHEHUS YPOOPHUTOIIEHO30B. B CBS3M ¢ ATHM MpeuIoyKeHo ncTonb3oBarh Salix babylonica s
03€JICHEHHs] aHTPOIIOTEHHBIX (DUTOLIEHO30B KaK TOJEPAHTHYIO K TEXHOTEHHOMY CTPECCY KYJBTYpY.

PexoMeH/10BaHO MCIOJIB30BaTh ITOKa3aTelb MOBBINICHHON MPOAYKIMH A0OPTHBHBIX IBUIBIIEBBIX 3€PEH B CHUCTEME
9KOJIOTUYECKOTO MOHUTOPHHTA 32 00BEKTaMHU OKPY’KAIOLIEH CPeIbl, HCITBITHIBAIOIIUMH PAa3INYHYIO CTEIIEHb AaHTPOIIOTCHHOM

Harpy3KH.

Kniouesvie cnosa: Salix babylonica; momynsnusi; TeHepaTUBHBIC OpraHbl; IBUIBIA; TAMETO(HT; CTECPHILHBIN;
(hepTHUIBHBIN; (UTOIICHO3BI; ADPOTEXHOTCHHOE 3arPsS3HEHHUE; adPOTIOJITIOTAHTHL.

ITocTanoBka mpoOsieMbl. 3arpsi3HEHUE OKpYIKaromeh
CpEeIIBI CTaIO0 OAHOM I3 OCTPEHIIINX IPOOIIEM COBPEMEHHOCTH,
TaK KaKk OHO BbI3bIBA€T HEraTHBHBIE, 3a4aCTyI0, HEOOpaTUMBbIE
W3MEHEHMS, TPHUBOASAIINEG K JIETPAfallil HSKOCUCTEM U
YXyAImeHnto 3710poBes mioner [1, 2]. [lanmHas mpoGiema
nMeeT MecTo ¥ B KppIMCKOM pernoHe, rie B HOCIeTHUE OB
obocTpuiiach CUTyalusl 3arpss3HEHNs] OKPYXKAIOIIEH cpeJibl
TEXHOTCHHBIMHM XMMHYECKHMHU 3arpsi3HuTensiMA. K unciry
OCHOBHBIX MCTOYHHMKOB 3arpsi3HEHHUS] OTHOCSTCS BBIOPOCHI
aBTOTPAHCHOPTA, HA AONI0 KOTOPbIX mpuxoautcs 70-80%
oT ofmero umncna 3arpssHeHnid [3, 4]. B cBs3u ¢ stuMm
AKTyaJIbHBIMH CTAHOBSTCSI HCCIICOBAHMs, HalpaBlICHHbIE
Ha W3y4YeHHUE TMOCIIEACTBUH aHTPOIIOTEHHOTO NTPECCHHTa Ha
OKpy>karomryio cpeny. Oco0yro IIEeHHOCTh IMEET CKPUHHIHT
TOKCHUYECKOTO JIEHCTBHMS PA3IMYHBIX IMOJUIIOTAHTOB C
UCIIOJIb30BAaHNEM JKHMBBIX OPTaHM3MOB B KadeCTBE TECT-
cucteM [5, 6]. VI3BeCTHO, YTO OPraHU3MBI, U3BJICUCHHBIEC U3
€CTECTBEHHBIX MECTOOOUTAHUI, JEMOHCTPUPYIOT PEaKIHN
Ha BECh CMEKTP XUMHUYECKNX, (PU3NIECKIX, KIMMaTHIECKUX
(haKTOpOB, XapaKTEPHBIX [UIS JTaHHOH 3KOCHCTEMBI.

O030p  OCHOBHBIX  HCCJICJIOBAaHUM IO  JaHHOM
mpobnemaruke. Hambonee ymoOHBIMH OOBEKTaMHU IS
9KOJIOTUYECKUX HCCIIEAOBAHUI SIBISIFOTCS PAacTUTEIbHBIC
OpraHM3MbI, COCTABJISIOIIAC OCHOBHOW OHOTHYCCKHUIT
KOMIIOHEHT JIF000H 3KocucTeMsl [ 7, 8]. PacTurenbHbIe TECT-
CHCTEMBI TTO3BOJISIOT OLEHWBATh MYTareHHYI0 aKTUBHOCTb
MHOTHX 3arps3HUTENEeH OKpyXaroleil cpemsl, a Takke
MIPOTHO3UPOBATH TEHETHUECKHE IMOCIIEACTBUS 3arpsI3HCHUS
OoKpyXatomeir  cpensl.  LlemecooOpaszHo, Hapsamy C
TPaJUIMOHHBIMI METOJaMH yueTa MyTalluii, HCIOIb30BATh
KOCBEHHBIE TIOKA3aTeIN MyTareHHOTO ACHCTBUS Pa3IMIHbBIX
3arpsi3HUTENEd OKpysKarouieil cpeabl. K Takum meromam
MOXeET OBITh OTHECEH TECT Ha OIPEAEICHHE CTEPUIILHOCTH
MY?KCKOI'O rameTogura BBICIIHUX pactenuii [9].
YcTaHOBIIEHO, YTO HAPYIIEHUS! B PA3BUTHH MBUIBIIBI MOTYT
MPOUCXOIUTh KaK Ha PaHHUX CTaAusAX, elle B Meiose,
TaKk W Ha Ooyiee TO3AHUX — TPH JEJICHUU TECHEPATUBHOM
KIETKH W obOpa3zoBannu cnepmueB [10], crmemoBaTensHO,
CTEpUJIBHOCTh CBSI3aHA C HApYyLIICHUSIMH B CIIOpOTeHe3e
u ramerorenese [11], B CBSI3W C YEM MOXKET CIIY>KUTb
KOCBEHHBIM ITOKa3aTeJieM JaHHBIX HapyIIeHui [12].

Hcnonp3oBaHue pacTUTENbHBIX OPTaHU3MOB B KaueCTBE
TECT-CHUCTEM  TIPEJCTABISCT 3HAUYNTEIBHBIA  HAyYHBIH
UHTEpeC, TaK KaK OHM IIOCTOSHHO HAaXOIITCS B 30HE
BO3ZCHCTBUS PA3JIMYHBIX 3arpA3HEHUN U HUCHBITHIBAIOT
BECh CIIEKTP TEXHOTCHHOW HArpy3KH, 4YTO BIOCIJICICTBHU
MIPOSIBIISIETCS] B HAPYIIEHUH (DYHKIIMOHNPOBAHUS PA3THUHBIX

(PU3HOIIOTHYECKUX CUCTEM U YBEIMUYCHUN YaCTOTHI
myTtupoBaHust. ONHON U3 CaMBIX UyBCTBHUTEIBHBIX CHCTEM
B KMBOM OpraHu3Me siBsieTcs reHepatuBHas [13, 14]. B
CBSI3W C 3THUM OpTraHbl MOJOBOTO Pa3MHOKCHUS PaCTCHHIH
MOTYT HCIIOJIb30BaThCsl B HAYYHBIX HCCIEJOBaHUAX W
9KCIIEPUMEHTaX B KaueCTBE OMOMOHUTOPOB K HETaTHBHOMY
BO3JICHCTBUIO  PA3IMYHBIX  MOJUIIOTAHTOB IO  HX
raMeTonnIHOMY AercTBuro [15-17].

Omnpenenenue 1ead craTbd, IOCTaHOBKa 3anad. Llens
HCCIIe/IOBAaHMS — OIICHKA ITOCIEICTBUI a3pOTEXHOTCHHOTO
3arpA3HEeHUs ypOosKOCHCTEM BEIOpOCAMHU
ABTOMOOWJIEHOTO TPAHCIOPTA MO UX MaTWHOTOKCHYECKOMY
U TaJTMHOMOP(OIOTUYECKOMY JCHCTBHIO Ha MYKCKYIO
TeHEPAaTUBHYIO CHCTEMY APEBECHBIX PACTEHHH.

W3noxeHne OCHOBHOIO MaTepuasla HCCIEeJOBaHMS.
MarepuanoM It UCCIENOBAaHWH CIY)KHJIM COIIBETHS,
coOpaHHBIE C JIEPEBBEB, MPOU3PACTAIOIINX B IIPHIOPOKHOM
30He aBroctpaa I. CuMdeporosst ¢ pa3iIuyHbIM yPOBHEM
AaBTOTPAHCIOPTHOM  HAarpy3kM W, Kak  CIIC/ICTBHE,
3arpsi3HEHUS: BapUaHT | — cpeJHNI yPOBEHb 3arpsA3HEHHUS;
BapHUaHT 2 — BEICOKUH ypOBEHb 3arps3HeHns. KoHTpoIbHBIM
BAapUAHTOM CITYy>KHJIM COI[BETHS, COOpaHHBIE C PACTECHHH,
MIPOM3PACTAIONINX B 30HaX OTCYTCTBHUSI aBTOMOOWIBHOTO
JBioKeHus1. OOBEKT HCCIIEIOBaHUSI — TOMYJISILIUH HBBI
TuTaKky4e, i BaBuiIoHcKoit (Salix babylonica). CoOpanHbIi
C yKa3aHHBIX 30H MaTepuan (UKCUPOBATM M XPAHUIU IO
IUTOJIOTHYECKOTO aHalM3a COIJIACHO PEKOMEHJAIMSIM
IMaymesoit 3.II.. ®epTUABHOCTb MNBUIBLEBBIX 3€PEH
OTIPEETST HOAHBIM METOJIOM Ha BPEMEHHBIX JIaBJICHBIX
npenaparax [18]. HccrnenoBanue Mopdomerpuueckoi
CTPYKTYpPBI TBIIBLEBBIX 3€PEH TPOBOIMIM IPHU TOMOIIN
CHUCTEMBI MOP(OMETPHUECKOTO aHaNW3a H300pakeHuil,
BKIIIOYaroleit mukpockon “Carl Zeiss”, Bujcokamepy
“Sun Kwang” n nepconaneHblil koMnbtoTep. [lomyueHHsle
JaHHBIE [UIi CpaBHEHHWA NPUBOAWIN K HHTCHCHUBHBIM
nokazaressiM [19]. Crarucruueckyto o0pabOTKy JaHHBIX
MPOBOAMIN C HCIIOJB30BAHMEM IAKeTa IPHUKJIAJHBIX
mporpamm “Microsoft Excel”. B kauecTBe kpuTepus OleHKH
JIOCTOBEPHOCTH HAaO0JII0/IaeMbIX M3MEHEHHUH HCII0JIb30BAIN
t-kputepuii Cteronenta [20].

Jns  CKpMHMHTAa  TaJMHOTOKCHYECKOTO  BIMSHHSA
a3pONOJIIIOTAHTOB MCIOJB30BAIM TECT HAa CTEPHIBHOCTH
Myxkckoro ramerodura. IlanmmHoTokcmueckne >QQeKTsI
93POTEXHOTEHHOTO 3arps3HEHMS BBISBIISUIN ITyTEM aHAIHN3a
YaCTOThI BCTPEYaEMOCTH PA3HBIX TUIIOB @HOMAJIMH MBUIBLIBI.
Bbumn paccMOTpeHBI ClIelyIonye mapaMeTpsl: KOJIMIECTBO
(bepTUIBHBIX U CTEPHIIBHBIX MBIIBLEBBIX 3€PEH, MPOICHTHI
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KJICTOK C HapyIICHUSMH,  PACCUYUTAHHBIC U3 OOIICTO
KOJIMYECTBA TMPOAYIHPYEMBIX TCHEPATHBHBIMH OpTraHAMH
ramer; uHAeKc ctepuwibHOocTH (MC), TpencTaBisrOmmii
co00¥1 BeJIMYMHY, TIOKa3bIBAIOIIYIO BO CKOJILKO pa3 4acToTa
WHAYIIMPOBAHHOTO YPOBHS CTCPHIIBHOCTH, BBI3BaHHAs
JIEUCTBUEM TMOJUTFOTAHTOB, BBIIIE YPOBHSA CIOHTaHHOM
CTepMIIBHOCTH (KOHTPOIb) [21].

[MamuHOTOKCHYUECKUH ~ APPEKT  adPOTEXHOTCHHOTO
3arps3HeHus cpensl— 113 (%) mo moka3aTesnsiM CTepIIEHOCTH
MBUIBIIBI TECT-PACTCHUS PACCYUTHIBAIH 110 Gopmyiie [22].

PesymbraThl WccneOBaHUS TIOKAa3ald, YTO MEKIY
momyssitusimu - Salix  babylonica,  mpou3spacTaromuMu
B 30HAaX C pa3IUYHBIM YPOBHEM a3pPOTCXHOI'CHHOTO
3arps3HCHUS, YCTaHOBJICHBI JOCTOBEPHBIC OTINYHS B
MPOIYKIIMN CTePWIbHON ThIIbIEI (Tabm. 1). Crnemyer
OTMETHTB, YTO Y PACTCHUIN KOHTPOJILHOM 30HBI OBLT BBISIBIICH
JTOBOJIGHO BBICOKH TIOKA3aTeNb CTCPHIIBHOCTH MY)KCKOTO
rameropura — 18%, omHako mpomykuus aOOPTHBHOI
MBUIBIBI  YBEJIIMYHMBAJIACH Y PACTCHHM, MPOU3PACTAOIINX
BJIOJTb aBTOCTPA] C PA3TUYHON MHTCHCHBHOCTHIO JIBIKCHUS
ABTOTPAHCIIOPTA.

Tabauya 1
Toxazamenu cmepunvrhocmu nolivysl nonyasyuil Salix
babylonica, npouspacmaiowux é dK0102UHeCKU YUCMou

30He (KOHMPOTb) U 800Ib OOPO2 C PAZTUYHBIM YPOBHEM
3a2pA3HeHUs.
(epTHTEROCTS TBUBIE CrepmsE0cTs TUBIH
Ne | Somancoremosam
1
KO- . ho| ror . h
) s ) b
L | Kompom ME | 6626 | 1004026 | B2O | 136 418005 IR0
2. | Cpegut yposems
LIIHEE 00 ) 3| B0 | 50T ) 36M 1E2F 43
3. | Buconatt yposesh
BIRHEE 05| 43| W26t | 26| 464 BL:0X6F 474
Ipumeuanue. Omauyus om KOHMPOJA OOCMOBEPHbL NPU

*_p < 0,001

W3yueHne peakiuu MYKCKOM I€HEpAaTUBHOW CHCTEMBI
Salix babylonica Ha MoOBBIIIICHUE YPOBHS 3arps3HEHHs MO-
3BOJIJIO TIPUHTH K 3aKJIIOYEHHIO, YTO TPOMYKIHUS CTEPHIIb-
HBIX TBUIBLEBBIX 3€peH ObUIAa TPAKTUYECKH OIMHAKOBOH
B 30HaX CO CpPEIHMM M BBICOKUM YPOBHEM 3arps3HEHHs
n yBenumuuBanack B 2,7 (p<0,001) paza (Bapuanr 1) u 2,6
(p<0,001) pa3a (BapuaHT 2) COOTBETCTBCHHO. JIaHHBIN (aKT
TIO3BOJIMJI TPUITH K 3aKITFOYEHHIO, YTO MYIKCKasi TeHEepaTHB-
Hast cucrema Salix babylonica nanmuHoTONEpaHTHA K BBICO-
KOMY YPOBHIO 3arpsi3HEHHs, YTO NPOSIBISIETCS B HEM3MEH-
HOM TIOKa3arelie MPOAyKINU a0OPTUBHOM MBUIBIIBI 10 MEpe
YBEJIMYEHUsI a9POTEXHOTCHHOT'O 3arpsI3HEHUSL.

[IpoBeneHHBIIT MOP(HOTOTHUSCKAN aHATH3 CTEPUIIBHOM
MBUTBLBI, TPOIYIUPYEMOM T'eHepaTHBHBIMU OpraHaMH I10-
nynsinuid Salix babylonica, nponspacrarommx BIOIb aBTO-
CTpaji C pa3IMuyHON HHTEHCHUBHOCTBIO JIBH)KCHHS, TO3BOJIHIT
BBISIBUTH PsiJl HApyIICHUH (DEHOTHIA TBUIBIEBBIX 3€pEH,
Cpeir KOTOPBIX ObLIM OOHApY)KEHbI CIEIYIOIINE: MeJKas
(mereHepupoBaBIIas) MBUTBIA, KPyMHas (THIEPTPOGUPO-
BaHHas) W y3Kas (manouxoBuaHas). KomudectBo (eHOTH-
MTUYECKUX HApYLIEHUH MYKCKOTO raMeTo(ura J0CTOBEPHO
BO3pacTaslo Mo CPAaBHEHHIO C KOHTPOJIbHOMU 30HOM. [TanmuHo-
Mopdosioruyeckasl OleHKa CTEPUIIbHBIX TBUIBIIEBBIX 3EPEH
npejicTaBieHa B Tabnuie 2.

Tabnuya 2
THanunomopghonozuneckas Cmpyknypa cmepuibHbIx
NbLILYEBIX 3€PEH, NPOOVYUDYEMbIX 2EHEPAMUBHIMU
opeanamu nonynayuu Salix babylonica, npouspacmarougux
8 9KOI02UHECKU YUCIMOU 30He (KOHMPOIb) U 80016 O0POE C
PA3NUYHBIM YPOBHEM 3ACPSI3HEHUs.

Mopdonorite ckaz CIPYXTVPA CTEPRIEHOM MEUBIE!
Ne
30Ha HCCIEN0BAHLE a a -
xt§ o xS xS
] i g -
= g
= 17
1. | Komrpoms 200 0,57=0.07 280 0.80=0,08 39 0.11=0.02
2. Cpemsmi ypoBSHE
3ATPAIHEHIA 448 1.540.14* 494 1.70=0.12* 173 0,60=0 05*
3. | Bucoxuit YpoBEHE
3ArPEIEEHIA 628 1.03=020% 516 1390,17* 332 1,020,12%
HpuMeanue. Omauvus om KOHRmMpOoJsi 000m06€prl npu
*—p < 0,001

Pesynbrarbl NpoBeEHHOW NAaTMHOMOP(OIOrHYECKON
OIICHKA a0OPTUBHOM WBUIBIBI  CBHICTEIBCTBYET, UTO
OCHOBHBIMH BHJAMH HapyImIeHWH IIPU TaMETOTeHe3e
Obuta MenKas, JCTeHepUpPOBaBIAs W KpyMHas INbUIbIIA.
dopmMupoBaHHe TUIepTpo(PUPOBAHHBIX MTBITBIIEBBIX
3epeH SABISAETCS CICICTBHEM HEPACXOKIACHUS TETPaj
MHUKPOCIIOp HpU MHUKpOcHoporeHese. B cBoro ouepens,
o0Opa3oBaHME MEJIKOH WBUIBIEI TPOUCXOINT HA PAHHUX
CTamusAX  MHKpPOCIIOpOTeHe3a, KOorga  TPOHMCXOIUT
(hopMupoBaHIe MUKPOCTIOP U F'AMETBI, HECYIIIUE Pa3InIHbIC
TOBPEKIICHNSI, DIUMHHHPYIOTCS HA paHHUX CTaIHsIX
cBoero passutusi. HapyuieHue (opmbl THbUIBIBI  TAKKe
MOXKET CBMJCTEIbCTBOBATH O I'€HETHUYECKUX H3MEHEHMUSIX,
AMEIOMNX MECTO TIPH MHKpOCToporeHese. l3meHeHus
B TIEHAaX, OTBEYAIOIIMX 332 (DOPMY IBUIBIBI, MPUBOAAT K
TOSIBJICHUIO PA3JIMYHBIX AaHOMaJMH, B YaCTHOCTH, Y3KHX,
YJIH TTAJJOYKOBHIHBIX, BLIBIIEBEIX 3epeH. JlaHHoe sBIICHNE,
MO-BUIMIMOMY, CBSI3aHO C TEHOTOKCHYECKHM [EeHCTBHEM
a’pONOJUTIOTAHTOB Ha MYIXKCKYIO T'€HEpaTHBHYIO cdepy U
MPOTEKAOIINEe B HEH TpoIecchl MHKpPOCIOporeHe3a. Bcee
(bM3MOTIOTHYECKUE TIPOLIECCHl B OPTaHHU3ME COMPSKCHBI H
TeHETUYECKU AeTepMUHUPOBaHbl. CleCTBUEM HapyIIEHUS
TCHOTHUIIA SIBIISICTCS (DEHOTHUIHMUYESCKOE TPOSBICHUE B BHIE
HEIOPa3BUTONW TMBUIBIBI C PA3NIUYHBIMH OTKJIOHCHUSMHU

or HOpMbl. Takum 00pa3oM, MOXHO IO CTEHECHHU
TIOBPEXK/ICHHOCTH  MBUIBLEBBIX  3€pEH, (HOPMUPYEMBIX
OpraHaMy pENpoNyKLIUH PACTUTEIBHBIX OPraHU3MOB,

HaXOJSIIIMXCS B YCIOBHSX TEXHOI'€HHOIO CTpecca, MPUHTH
K 3aKIIOYEHHI0O O MYTAareHHOM JEHCTBUH (haKTOpPOB
OKpy>xatorei cpenpl. Crie10BaTeNbHO, IO MEPE YBEIHMUCHUS
ABTOTPAHCIIOPTHOW HArpy3KH YBEJIMYHMBAIACh IMPOIYKIIUS
MBUTBLBI C PA3IMYHBIMU HAPYIICHUSIMH, YTO MOXET OBITH
Pe3ysbTaToOM MOAMGHIMPYIOMIET0 IeUCTBUS IOUIIOTAaHTOB
Ha MYXCKOH raMeTO(QHT HCCIICOBAHHBIX KYJIBTYD.

Ha puc. | mpencraBnensl  Mukpodororpadpun
(yBen. 1.1x16)  mpOMYKTOB  MYKCKOW  T'eHEpaTHMBHON
cepbl M3YYEHHBIX APEBECHBIX pacTeHuil. DepTuibHbIC
W CTepWIbHBIC TIBUIBIIEBBIE 3€pHA  OTIAMYAIOTCS MO
COZIEPXKAHUIO Kpaxmaina; (pepTHiIbHAs MBIIbLA MOJTHOCTBIO
3aI0JIHEHA KpaxMalloM, a CTepUiIbHas — HE UIMEET €0 COBCEM
i copepxut caensl [18]. CooTBeTCTBEHHO, (epTHIIHLHBIC
MIBUTBLIEBBIE 3€PHA UMEIOT TEMHYIO OKPACKy, CTEPUIIbHBIE —
HE OKpalleHHbIE, TM00 UMEIOT CJIa0yl0 TMIMEHTAIHIO.

OCHOBHBIMH HapyIICHUSIMA TIPH  MHKPOCIIOPOTECHE3E
ObLTH: KpyTHAasi CTEpPUIIbHAS IbUIbLA 0€3 KpaxMania Ui cOo
ciieiaMH ero (a), Melikast y3Kasi, TpoJoiroBarast nbuibIa (0).

® O

&Q ‘Q-%' s
® |

)

&)

Pucynok 1 — Myssccroii eamemoghum Salix babylonica
(veen. 1.6x16)
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AHanu3upys MOJy4eHHBIC JaHHbBIC, MOXKHO CICIaTh 3a-
KJIFOUCHHUE O TOM, YTO 00pa30BaHKE MBUIBIIBI C PA3TUYHBIMU
BUJIaMH TIOBPEKICHUI 3aBHCUT OT CTEICHU 3arpsi3HEHHs
OKpY KalolIen Cpe/ibl.

Pe3ynbTaThl MPOBEJCHHOTO BBIYKCICHUS MOKA3aTeIst
nanuHoToKcH4yeckoro addexra (119, %) mo Bcem Bapuan-
TaM HMCCJICIOBAHUS MPEICTABIICHBI B TA0NHIIE 3.

Tabnuya 3
Toxazamenu unoexca cmepunbHOCMU U RATUHOMOKCUUHO-
cmu (113, %) svibpocos asmompancnopma na 2enepamus-
nyto cucmemy Salix babylonica, npouspacmarowux 60016
00p0o2 € PA3IUUHBIM YPOBHEM 3ACPSAZHEHUS]

e 30H2 HCCIE0BAHIE HC 3.% ECium
1. | CpemHimt ypoBeH: 3arpAsHeHiE 14 1805 ECsp
1. | Blcomit yposeH: RIpIHEHHT 263 AR 5] ECyo

B namem muccienoBaHMM YCTaHOBJIECHO, YTO Y IOITYJIsI-
LUH PacTeHUH, NPOU3PACTAIOLIUX B IPHUIOPOKHON 30HE
ABTOCTPAJ, CO CPEHEN U BBICOKOM HAarpy3Kol, perucTpHpo-
BAJIOCH JOCTOBEPHOE YBEIMUYCHUE MPOIYKIUH CTEPHIHLHOM
neuIblbl. Pacuer unnekca crepunbHocTH (MC) BBIABHI OT-
CYTCTBHUE PA3IMINH B MPOTYKIUH CTEPUIIBHBIX MYXCKHX Ta-
MeT Mexy 1 u 2 Bapuantamu uccienoBanus. [lonydyeHHble
JTaHHbIC MTO3BOJIMIIM CAEaTh 3aKII0YCHNE, YTO PACTCHUS, HE
M3MEHSIOIUE MPOIYKIUIO a0OPTUBHOM MBUIBIBI IO Mepe
YBEIMUYEHUS 3arPsI3HEHUS], SIBIISIFOTCS] TOJIEPAHTHBIMU U MO-
I'yT PEKOMEHI0BAThCS JIJIs 03€JIeHEHHsT YPOO(DUTOLIEHO30B.

Hamu ObUTO TIPOBENCHO paHKMPOBAHME IOIYYEHHBIX
nmaHHBIX 10 Ktaccudukanuu EC10-90: wHAIMansHoe (ca-
60ToKCHYHOE), 3((DEKTUBHOE (CPEIHETOKCUYHOE) U CyOIIe-
TanbHOE (BBICOKOTOKCHYHOE) COJIEp)KaHHE TOKCHUYECKHX
KOHLIEHTpaLUil 3arpsi3HUTENEN B N3yUYEHHBIX pailoHax — co-
orBerctBernHo EC10, EC50 u EC90, mpu koTOpbhIX HaOIIt0-
JIaioch WHrUOMPOBaHKUE MPOAYKIUH (EePTHIILHON TBUIBIIBI
TEHEPaTUBHBIMUA OPraHaMH HCCIICIOBAHHBIX PACTCHUH Ha
10, 50 u 90% 1o cpaBHEHHIO C KOHTPOJIEM. YCTaHOBIICHO,
YTO B MCCIICJOBAHHBIX 30HaX MMEJIO MECTO 3(PPEKTUBHOE
WJIN CPETHETOKCMYHOE JAEHCTBUE MOJUTIOTAHTOB Ha OPTaHbl
MYKCKOW penpoaykuuu. IlomydeHHble aHHBIE MO3BOJISIIOT
NPUITH K 3aKIIOYEHHIO0, YTO B palilOHaX C MHTCHCHUBHBIM
JBIDKCHUEM AaBTOTPAHCIOPTA, 3arps3HSIONINE BEIIECTBA
OKa3bIBAIOT CPETHETOKCUYHOE JICHCTBHE Ha TAMETOTCHE3.

BriBozbI M MEepCHIEKTUBBI JalbHEHIIUX HU3bICKaHUHU. Pe-
3yJIBTaThl MIPOBEJCHHOTO HCCIIEA0BAHUS CBHIETEIBCTBYIOT,
YTO B 30HAX MHTCHCHUBHOI'O ABMXCHHA aBTOTPAHCIIOPTa OT-
Me4aeTcsl TIOBBIIICHHBIH YPOBEHb NMPOAYKIMU CTEPHILHOM
MBUIBIEI TeHEPaTUBHBIME opranaMu Salix babylonica.

KayecTBo 1 cTeneHb MoBpexAeHHUs HOPMUpPYEMOil pac-
TEHHUSMH TEXHOTCHHOW 30HBI ITBUIBIIEI MOXKET CITY>KHTh OHO-
TECTOM MYTareHHOTO IEHCTBHA (aKTOPOB OKpYy’Karomen
Cpellbl, OKa3bIBAIOIIMX MOMUGUIUpPYIOIIee ISHCTBHE Ha
MY’KCKOH raMmeTour.

Ipemnoxkero ucmons3oBath Salix babylonica anTpomo-
T'CHHBbIX (I)I/ITOHCHO?;aX KaK TOJICPAHTHYIO K TEXHOTCHHOMY
CTpeccy KynbTypy.

[Toka3arenp TOBBIIICHHON NPOAYKIWHA a0OPTUBHBIX
MBUIBIEBBIX 3€PEH MOXKCT OBITH HCIIOJB30BAaH B CHUCTEME
9KOJIOTHYECKOTO MOHUTOPUHTA 32 O0BEKTaMH OKPYIKaIOMICH
Cpezibl, WCIIBITHIBAIOIIMMH PA3JIMYHYIO CTENEHb aHTPOIIO-
TEHHOM Harpy3KH.
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D.D. Ubparumosa
MNAJIMHOMOP®OJIOTUYECKASI U TAJIMHOTOKCUYECKAS OLIEHKA ...

POLLUTION IN URBOEKOSISTEMS
©2015
E.E. Ibragimova, Candidate Of Biological Sciences, Associate Professor of the Biology, Ecology and Safety
Department
Crimean Engineering and Pedagogical University, Simferopol, Republic of Crimea (Russia)

Abstract. The men’s generative system of populations of Salix babylonica growing along roads with various level of
pollution was investigated. It is established that emissions of motor transport make the adverse effect on generative bodies
of Salix babylonica that is shown in the raised production of sterile pollen and its poor quality that is confirmed by exis-
tence of reliable differences between the populations growing in zones with various level of aero technogenic pollution. At
plants of an inspection zone quite high rate of sterility - 18% of a man’s gametophyte was revealed, however production of
abortive pollen had been increasing at the populations growing in zones with the average and high level of pollution by 2,7
times. Calculation of an index of sterility lack of distinctions in production of sterile man’s gametes between zones with
average and high pollution levels have been revealed. The obtained data allowed making the conclusion that the plants that
aren’t changing production of abortive pollen in process of increase in pollution are tolerant and can be recommended for
gardening of urbophytocenosis. Therefore Salix babylonica is offered to use for gardening of anthropogenous phytocenosis
as culture, tolerant to a technogenic stress.

Indicator of the raised production of abortive pollen grains in system of environmental monitoring behind the objects of
environment has been recommended to use testing various degree of anthropogenous loading.

Keywords: Salix babylonica; population; generative organs; pollen; gametophyte; sterility; fertility; phytocenosis; aero-
technogenic pollution; aeropollutants.

VJIK 581.9 5
XAPAKTEPUCTHKA ®JIOPHI CAMAPCKOTO 3ABOJIKbS TO CEMEICTBEHHOMY
CIIEKTPY
©2015

A.B. UBaHoBa, KaHAUAT OMOJOTHYECKUX HAYK, HAYYHBIH COTPYTHUK
H.B. KocTuna, kanaunaT OMOJIOTMYECKUX HAaYK, CTApIIMK HAYYHBIH COTPYIHHK
Unemumym skonoeuu Boasicckozo bacceuna PAH, Tonvammu (Poccus)

Annomayus. 13BecTHO, 4TO (pIopa pearupyer M3MEHEHHEM CBOETO COCTaBa Ha KOMIUICKC KIIMMATHUECKUX (PaKTOPOB.
W3meHsieTcs cocTaB TOJIOBHOW YacTH CEMEHCTBEHHOTO CIIEKTpa, 0 KOTOPOH ompenesnsiercs: THI (GIopsl (epsast Tpuazia
cemeiict). Camapckas 00y1acTh pacroyioskeHa B Fab- 30He, koTopas Ha Tepputopuu Bommkckoro dacceifHa oxBaThIBacT
Capatosckyto, Camapckyro, YibsiHOBCKYI0 obnactu u Pecniyonmky Tatapcran. B ceBepo-3amanHoit yactn Boskckoro
OacceifHa OHa TIOCTENIEHHO mepexoauT B Ros-30Hy. M3MeHeHme coctaBa (IIOpHI MMEET TUCKPETHO-KOHTHHYAIbHBIN
xapaktep. dDyopa B pa3nuyHbIX YacTsx Fab- 30HBI MMEET CBOM OCOOCHHOCTH, YTO OTPAKACTCsI HA TAKCOHOMHUYCCKHX
napamerpax. bonbmas wacte Teppuropun CaMapckod 00JIaCTH Pacroyio’keHa B 3aBOJDKBE, 110 KOTOPOMY HMPOXOIMT
TpaHUIa MPUPOHBIX 30H: JIECOCTEIHOW M cTeNHOW. [IpuposHble yCIOBUS 3THX TEPPUTOPHN MMEIOT CBOU pasnuyus, a,
CJIeI0BATEINILHO, OTIMYAIOTCS [0 TIapaMeTpam (GIiophl.

B crarbe BBISBIEHBI pa3zin4Ms B TAKCOHOMHYECKOH CTPYKType (IIOpBI CTEMHOH M jecocTenHol yacTn Camapckoi
obnactu. DTH OTIIMYMA TPOSIBIIIOTCS B pasHON none ydacTusi cemeiicTB Fabaceae m Rosaceae. B cremnoit wactu
Camapckoro 3aBoJDKbsl ociabsiercst posib cemeiictBa Rosaceae u ycmnuBaercs Chenopodiaceae. TakcoHOMUYECKHI
aHaJIN3 TIOKA3bIBAET, UTO COCTaB MEPBOM TpUabl BEAYIIUX CEMEHCTB CIIEKTpa 3aBUCUT OT KOJIMUYECTBA BU/IOB B OMMCAHUM.
UYem OostbIre BUAOB, TEM OOJBIIE BEPOSITHOCTh TOTO, YTO YCTAaHOBHMJIACH TPHA/a BEAYIINX CEMEHCTB, COOTBETCTBYIOMIAS
JaHHOit 30He. Ecnu unciio BuaoB B onucanuu okono 500, To BeayInas Tpuaaa CeMEHCTB B CIIEKTPE CTa0MIN3UPYETCS.

Kniouesvie cnosa: ®nopa; cemeiicTBeHHBIH criekTp; Camapckas 00J1acThb.

®rnopa Kak COBOKYITHOCTh BHJIOB PACTCHUN KaKOM-1100
TEPPUTOPUHU (HAKTHUCCKU OTPAKACT €€ IKOJIOTHUCCKUE yC-
noBus. JIJI OIEHKH COCTOSHUS ()IOPBI MCITONB3YETCS PSIIT
rapamMeTpoB: TAaKCOHOMHYECKHE, OHOMOPQOIOTHUECKHE,
¢duToricHOTHYECCKUE U Ap. TakKCOHOMHUYECKUI 0030p SIBIISI-
eTCsl BaKHEHIIel JacThio o0Imero aHamusa (IIOpsl U TOMI-
pa3yMeBaeT pacCMOTPEHHE B TIEPBYIO OUEpEe/lb, CEMEHCTBEH-
Horo crnekrpa. CocraB, a TaKKe MOPSIOK PACIOIOKEHUS
CEMEHCTB B CIIEKTPE OTPAKAIOT KaK PEerHOHAIBHBIC, TaK U
JIOKAJIbHBIC TPHPOIAHBIE 0COOCHHOCTH (IIOPHI.

00630p no ¢ope Camapckoit odonactu [1] u ananus ce-
MEHCTBEHHOTO CIIEKTpa YKa3blBAeT HA TPHHAICKHOCTH
paccMatpuBaeMoii Tepputopun K Fab-30He, Tak kak TpeTbe
MECTO 3aHMMaroT 0000BbIe. O HamIUUUU OOOOBBLIX B JIMIAHU-
pytotieii Tpoiike cemeiicTB mist Gpropsl Camapckoro [Tosoi-
*bs1 ynomuHan emie K. Kmayc [2], a 3arem u A.I1. Xoxpskos,
KOTOPBIH OTMEYaJl, YTO TPAHUIIBI 30HBI OOOOBBIX YETKO HE
ompeneneHs! [3]. OgHAaKo, MO MMEIONIIMCS TaHHBIM PErHo-
HabHBIX Qiop [4,5,6,7,8,9 u ap.] ¢ HOMOIIBIO ceMEHCTBEH-
HBIX CIICKTPOB, MOXXHO OPUCHTHPOBOYHO O0O3HAYHTH Ipa-
HUIIBI 30HBI 0000BBIX Ha TeppHUTOPUH Bomkckoro OacceliHa.
Fab-zona oxsarbiBaer CaparoBckyto, Camapckyio, Yibs-
HOBCKYI0 obnactu u Pecriyomuky Tatapcran (puc.1).

B ceBepo-3amagHoit wactu Bomkckoro OacceifHa 30Ha
000O0BBIX MEPEeXOAUT B 30HY po3olBeTHHIX (Ros-30Ha).
[TocTeneHHBIH TEPEeX 01 MOKHO MPOCIICAUTH 10 H3MCHEHUSIM

Pucynox 1 - Ilpeononazcaemvie epanuyst Fab- Ros-30mn
Ha meppumopuu Bondccrkozo baccetina
1-Fab-30na; 2-Ros-30na.

COOTBETCTBYIOIIMX pernoHoB (tabm. 1). CemelcTBO
Fabaceae omyckaercs B CHIEKTpe Ha 4YeTBEpTOE MECTO
(ITenszenckas obmacte), a 3areM Ha msToe (PecmyOmmka
Yysamms, Kuposckast o0nacts, Ps3anckas, Brnagnmupckas,
ITepmckuii kpait). [Ipu 3ToM cemeiictBo Rosaceae HaoOopoT,
NoAHMMAETCsl Ha TpeTbe MecTo. B cmnekrpe Kanyxckoit
obsiacti 0OOOBBIC OITYCKAalOTCS €Ile HWXKEe, Ha 6 MecTo.
OueBuIHO, JajbHelee reorpadguyeckoe yaajleHHe OT
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