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OUTOT'EHETUYECKWUE HAPYIIEHUA Y TPOCTHURKA
OBbIKHOBEHHOI'O PHRAGMITES AUSTRALIS B
BOJIOEMAX YEPHOBBIJIbCKOVI 30HBbI
OTUYKJAEHUA

V]CCJ‘Ie,EI,OBaHbI LUnToreHetn4eckme HapyleHusa B annkanbHbIX KrneTKkax KOpHeBOVI
MepUCTEMbl TPOCTHUKA OBBIKHOBEHHOrO, NpomnspacTaroLero B Bogoémax YepHobbl-
NbCKOW 30HbI OTHYXAEHMS C Pa3HbIM YPOBHEM PaAMOHYKMMOHOTO 3arps3HeHus. MNpo-
aHannanpoBaHbl NOKa3aTesn 4aCToTbl U OCHOBHbIE TUMblI XPOMOCOMHbIX a6eppau,vu7|.
YCTaHOBMEHO, YTO YacTOTa XPOMOCOMHbIX abeppauuii y pacteHuin 3 Bogoeémos Yep-
HOBbINBCKOW 30HbI OTHYXAEHUSA NPeBbILLaeT YPOBEHb CMIOHTAHHOIO MyTareHesa rva-
pPOGVOHTOB B 2—6 pas 1 HaxoAMTCst B CTENEeHHOW 3aBMCUMOCTM OT MOLLHOCTM NOrfio-
LLIEHHOW O03bl.

Knrwouegvie cnoga: xpomocommnule abeppayuu, mpocmHux 0ObIKHO8EHHDBI, NO-
2N10ueHnas 003a, 6000émbl YepHoObLIbCKOU 30HbL OMYYIHCOCHUS.

OpAHOM U3 Ba’KHEMIINX TPOOAEM B COBPEMEHHOW PAAMOIKOAOTMM SBASIETCS
OlleHKa OMOAOTMYECKUX 3(P(PEeKTOB XPOHUUECKOTO ACUCTBUS MaAbIX AO3 MOHU3HU-
pytoutero usaydenus (MU). ITpecHOBOAHBIE 3KOCUCTEMBI HepHOOBIABCKOU 30HBI
otuy>xpeHUusd (H30) B 3TOM OTHOUIEHUM MCCAEAOBAHBI HEAOCTAaTOYHO. OCHOBHBIE
PEe3yABTAThI MOAYYEHBI AASI JKUBOTHBIX — PBIO M MOAAIOCKOB [11, 23, 27], B TO
BpeMs KaK IIPECHOBOAHBIE PAaCTUTEAbHBbIE OPraHU3Mbl OCTAIOTCS IIPAKTUYECKU
Heu3y4eHHBIMMU.

W3 Bcero cnekTpa Bo3pencTBug M Ha )KUBOM OpraHn3M HauOoOAee ONIaCHBIM
SABASIETCS MyTareHHOCTb. BOABIIIMHCTBO HMCCAEAOBAHUU IO ONPEASAEHHIO MyTa-
reHHoro 3¢ dekra Ml B ecTeCTBEHHBIX YCAOBUAX IIPOU3PACTAHUS IIPOBEAECHO Ha
Ha3eMHBIX pacTeHUsIX, B OCHOBHOM Ha BHAAX CeMeHNCTBa 3AaKOBEIX [7, 9, 10].
Yarie Bcero XxpoMOCOMHBIE HapyIIeHUs M3y4aloT Ha IPOPOCTKAaX CeMsIH, cCOOpaH-
HBIX C paCTeHUHN 13 PAAMOAKTHMBHO HEOAATOIIOAYYHEBIX 30H [22, 29]. PaboThl, aHa-
AU3UpPYIOUIMEe IIMTOTeHeTHUYeCKUe HAapYILIeHMUs y BereTHPYIOUIMX BBICHIUX BO-
AHBIX PaCTEHUU 13 BOAOEMOB, MTIOABEPTIINXCS WHTEHCUBHOMY PAAVOHYKAUAHOMY
3arpsi3HEeHUIO, IPAKTUYeCKU OTCYTCTBYIOT.

OpHUM U3 HauOOAee PACIPOCTPAHEHHBIX BO3AYIIHO-BOAHBIX PACTEHUU ABAL-
eTCsl TPOCTHUK OOBIKHOBeHHBIU Phragmites australis (Cav.) Trin. ex. Steud —

KPYIIHBIM KOPHEBUIIHBIM 3AaK, IIOBCEMECTHO BCTPEUYAIOMINUCA KaK B IIPECHBIX,
TaK U COAOHOBATBIX BOAOEMaX. OTO PACTeHUE HENIPUXOTAUBO K YCAOBUAM IIPOU3-
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pacTaHusg U SABASETCSI BOAHBIM TeMUKPHUITOMUTOM, OXTOTUAPOMUTOM, rerodu-
TOM, aHEeMO(UAOM, aHeEMOXOpPOoM U K-cTpaTerom, ero onTuMaAbHOE Pa3BUTHE OT-
MedaeTcsl B IPECHOBOAHBIX 6roTonax Ha rayouse 0,5—0,7 m [14]. B Bopoémax 3a-
POCAU TPOCTHHMKA UTPAIOT POAB CBOEOOPa3HOTO OMOMUABTPA, aKKYMYAUPYIOIIe-
ro a3oT, pochop, NeCTUITUAB], TSIKeAble METAAABl X PAAUOHYKAUABL [11, 13—15].
Bruoaorngeckue XapaKTEPUCTUKU 3TOTO PACTEHUS U3YYEHBI AOCTATOYHO IIOAHO
[13—15, 26], uTO CcB43aHO C €T0 aKTUBHBIM HCIIOAB30BaHUEM B HAPOAHOM XO35M1-
CTBE B KQUeCTBE CTPOUTEABHOI'O MaTepuana, OMOTONAMBE, OMO(PUABTPA HA OUYUCT-
HBIX cOoOpy>keHUsAX u T. Im. [15]. [ToaToMy, c Hamiell TOYKU 3peHUsT, TPOCTHUK
OOBIKHOBEHHBIN SIBASETCSI OAHUM W3 HauOOAee IEepPCIEeKTUBHBIX OOBEKTOB AAS
TPOBEAEHUST PAAUOIKOAOTUUECKUX MCCAEAOBAHUM in Situ.

OCHOBHOM 3apauel UCCAEAOBaHUY OBbIAA OIleHKa YPOBHS XPOMOCOMHBIX I10O-
BPEXXAEHUU B KAETKaX KOPHEBLIX MEPUCTEM TPOCTHHUKA OOBIKHOBEHHOTO, ITPOU3-
pacraoiero B Bopoémax U30, ¢ yueToM MOIIHOCTH IIOTAOIIEHHOM pacTeHHeM
AO3BI HOHU3UPYIOIIEr0 U3AYIEHHUS.

MaTepuar u MeTOAUKa HCCAepOBaHUI. lccaepoBaHUS TPOBOAWAU B
2006—2010 rr. B BopoéMax H3O: 03. A30yumH, SAHoBCKOM ([TpUnsATCKOM) 3aTOHE,
Bopoéme-oxraputere (BO) HADC, pekax [Npungaru (r. HepHoObIAB) U YK (c. He-
peBau), a Tak>kKe B 03épax 0AaMOMPOBaAHOMN YaCTU AeBOOEpesKHOU oMb p. [1pu-
natu (KpacHeHcko# nommMsbl) — I'aAyOoKOM B AaréKoM. AAST CPAaBHUTEABHBIX UC-
cAepOBaHUM oTOMpaAu poObl B KueBckoMm (c. CTtpaxoaeche u c. AtoTexk) u Ka-
HeBCcKOM (r. KueB) BopoxpaHmAMIIax, B o3épax ['onoceeBckom m BepbHoM (T.
Kues) ¢ )OHOBBIMH YPOBHSAMU PAAMOHYKAUAHOIO 3arpsi3HEHUS.

OOBEKTOM UCCAEAOBAHUM CAYKMAU KAETKH KOPHEBOM MEpPUCTEMBl TPOCTHHU-
Ka OOBIKHOBEHHOrO. BBIOOpP 3TOro BUAA B KaueCTBE PePEpPEeHTHOrO AAS PAAUO-
5KOAOTMYECKUX UCCAEeAOBAHUU BOAOEMOB U330 0OYyCAOBAEH PSIAOM CAEAYIOLINX
NPUYNH: HIMPOKUM pacIpocTpaHeHueM B BOAOEMaxX yKpamHcKoro IToaechs, 3Ha-
YUTEeABHAd TEPPUTOPHUSI KOTOPOro BolAa B coctaB Y30 nocae aBapuu Ha HADC
[12], AooMuHEpPOBaHUEM B OOABIIUHCTBE COOOIIECTB BO3AYIITHO-BOAHBIX PACTeHUN
IPpUOPEXHOU U MEAKOBOAHOM 30HBI BOAOEMOB [Toaechs [12], BEICOKOM CcIOCOO-
HOCTBIO KOHIIEHTPUPOBATh OCHOBHBIE A03000pa3ylolue PaAUOHYKAUABL YepPHO-
OBIABCKOT'O IIPOUCXO’KAeHUA [16, 26], a TakK)Ke XOPOIIeU U3YyYEeHHOCTBIO 3KOAO-
ro-buoaroruyeckux ocobeHHocren [14, 15].

AAS TTPOBEAEHUS ITUTOTeHEeTUUYeCKOTO aHaAM3a MCIOAB30BaAU allMKaAbHBIE
KAETKU KOPHEBOM MepUCTEMBI pacTeHus. [TpoObl PUKCUPOBaAU Ha MecTe oTOopa
B CBEJKEIIPUTOTOBAEHHOM U OXAaKAeHHOU cMecu Kaapka. OKpallinBaHMe IIPOBO-
AUAT 1%-HBIM PAacTBOPOM alleTOOPCENHA II0 aHa(Pa3HOMY 3KCIIPECC-METOAY, MO-
AUPUIUPOBAHHOMY AASL BBICIINX BOAHBIX pacTeHui [21, 30]. B ka>xkpoM npemnapa-
Te aHAAU3UPOBAaAU BCce aHa-TerodasHble KAeTKH (715—9260 ana-Terodas B
6—30 npemnapaTax Ha BapHWaHT) U YUUTHIBAAM AOAIO KAETOK C IIUTOTeHeTUdeCKU-
MM HapylleHUsIMU. AHAAW3 OCHOBHBIX TUIIOB HapyLIEHUY IIPOBOAUAU C BHIAEAE-
HUEeM OAMHOYHBIX M TapHBIX (PParMeHTOB M MOCTOB, @ TaKyKe MHO’KEeCTBEHHBIX
HapyueHu. OTCTaBaHWe XPOMOCOM He PerucTpupoBasu. AOOaBOUHBIE IIOAIOCA
AEAEHHUS 3@ BeCh IIePHOA MCCAEAOBAHUY BCTPEUYAAUCH OUYEeHb PEAKO — He Ooaee
Tpex Ha KaXABIM BapUaHT, IO3TOMY B CIIEKTpe IIMTOTeHeTHYeCKUX HapylIeHUMN
UX He y4uThIBaAu. [IpemapaTel KCCAEAOBAAU ITOA MUKPOCKOIIOM Zeiss Primo Star
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npu yBeandeHuu 10x100. CTtaTUCTHYECKUU aHAAM3 ITOKA3aTeAeM XPOMOCOMHBIX
HapyIIeHUN BBINIOAHSAAU CTaHAAPTHBIMU MeToAaMu [25].

AAs A0303aBUCHMMOM OLIEHKU aHAAU3UPYEMBIX IUTOTeHEeTUYEeCKUX 3(MEKTOB
IIPOBOAUAM PACUET AO30BOM HArpy3KW Ha TPOCTHUK M3 BOAOEMOB C Pa3HBIM
YPOBHEM PAANOHYKAMAHOTIO 3arpsi3HeHUs. MOITHOCTD TOTAOIIEHHOU AO3bl HOHU-
3UPYIOIIETO U3AYUYEHUS Ha paCTeHUe PACCUUTBEIBAAY C YUETOM BHEIIHErO OOAyYe-
HUS OT (DOHOBBIX UCTOYHUKOB M BHYTPEHHEro OOAyYeHUSI OT WHKOPIOPUPOBAH-
HBIX B TKQHAX PAAUOHYKAUAOB. AAS PACUETOB UCIIOAB30BAAU YCPEAHEHHBIE AQH-
HBble YAEABHOU aKTHUBHOCTU B IIEeAOM PACTeHUM, YAEABHON aKTUBHOCTH AOHHBIX
OTAOKEHUU W BOAHBIX Macc [16]. YpoBeHb BHemIHero poHa U3MEPSIAU C TIOMO-
mbio papuoMeTpoB AKC-01 u CPI1-68-03 (MOAEABb AAST M3MEPEHUS AO3BI B JKUA-
KHUX Cpepax).

BHyTpeHHIOI0 A03y 00Ay4eHUS (D;,;) paCCUYUTHIBAAU IO COAEP KAHUIO PAANO-
uykAUAOB Y0Sr 1 137Cs B pacTeHUM ¢ UCIIOAB30OBAHMEM PACYETHBIX AO30BBIX KO-
s¢pdunuenTtos [32, 33] no popmyre

int
D,, :zci 'DCsz,iv (1)
i
rae C" — cpepHsist yA@AbHAs aKTUBHOCTD [-TOTO PAAMOHYKAMAQ B TKAHSIX TPOCT-
HuKa (B/Kr ecrectBeHHOU BAAKHOCTH); DCCiyy ;| — KO3 DULIMEHT Ipeobpaso-

BAHUS AO3BI AASI BHYTPEHHEIo OOAYUYEHUS], YIUTHIBAIOIINY COOTHOIIIEHUE MEKAY
cpepHEN YAEABHOM aKTMBHOCTBIO [-TOTO PAAMOHYKAMAA B NCCAEAYEMOM OpPTaHM3-
Me U MOTAOIIEHHOM AO30M AAsL 9TOTO opranusMma (MKI'p-u~—!/Bk-kr—! ecrecTsen-
HOM BA@’KHOCTH).

PacuéT MOIITHOCTH OTAOIIEHHOMU AO3bI OT BHEIITHETro 00AyueHUs (Dgy;) IPOBO-
AUAM IO (DOPMYAE

Dext = Dwat + Dbkg + pbl’omDsed’ (2)

rAe Dyt — MOIITHOCTDH IIOTAOIIIEHHOM AO3BI OT BOAHOM MacChl CO B3BEIlIeHHLIM Be-
mectBoM (MKI'p/4); Dpgg — MOIIHOCTD ITOTAOIIEHHOM AO3BI B BO3AYXe OT (DOHO-
BBIX y-MCTOYHUKOB (MKI'P/4); Dgoq — MOIITHOCTD IIOTAOIIEHHOW AO3BI OT AOHHBIX
OTAOKeHUU (MKI'P/Y), Ppiom — KOIPPUIMEHT, YIUTHIBAIOITUN AOAIO IIPHUAATOY-
HBIX KOPHEBUIITHBIX TOYBEHHBIX KOpHel [1, 20] B oOuiett 6uomMacce pacTeHus (%).

MOIIIHOCTE MOTAOIIEHHOM AO3bI OT BOAHOM MacChl CO B3BeIIeHHBIM BelecT-
BOM PACCYMTBHIBAAU MCXOAS M3 yAeAbHOU akTuBHOCTH ST 1 137Cs mo dopmyae

D, =2.C" - DCC,, (3)
TAE Ciw‘“ — CpepHsIsl aKTUBHOCTD {-TOTO PAAHOHYKAMAA B BOAHOM Macce (Bk/a);
DCCly ;i — xO3(DDunreHT 1peodpa3oBaHust AO3bI A BHEIIHETo 00Aydenus [33],

VUIUTHIBAIOIIUY COOTHOIIEHHE MEKAY CPeAHel YAeAbHOW aKTUBHOCTBLIO [-TOTO
PAAUOHYKAUWAA B BOAHOM MacCe M IOTAOIIEHHOM AO30M AAd OpraHu3Ma
(MKp-a~1/Br.a—1).
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MOUTHOCTE TOTAOIEHHON AO3BI OT AOHHBIX OTAOKEHUU pPacCUUTBIBAAU UCXO-
Ad 13 yaeAbHOM akTuBHOCTH 0ST 11 137Cs mo dhopmyae

sed
Dsed = Z Ci ! DCCext,i J (4)
i
rae C*Y — cpepHsIi aKTUBHOCTD [-TOTO PAAMOHYKAMAQ B AOHHBIX OTAOKEHMSIX
(Bk/Kr ecTecTBeHHOM BAAKHOCTH); DCCoxs; — KO3(punmeHT npeoObpa3oBaHUs

AO3BI AN BHEIITHETo 00AydeHUs [33], YUMUTHIBAIOIINY COOTHOIIIEHNE MEXKAY CPeA-
Hel YAeABHOM aKTMBHOCTBIO [-TOTO PAAMOHYKAMAQ B AOHHBIX OTAOKEHUSIX U I10-
TAOIIEHHOM A030M AAs pacTenns (MKIp-u~!/Bk-kr~! ecTecTBeHHOM BAAGKHOCTH).

OOI11yI0 MOITHOCTE IOTAOIIEHHOM AO03BI (Dyysqi) OIPEAEASIAN KaK CYMMY BHYT-
PEHHeN U BHEITHEU A03!

D

hotat = Dexe + D,

int !

()

ext

rA€ Dgy; — CyMMapHast BHEITHSIS ITOTAOIIeHHast Ao3a (MK p/4); Dj, — cyMMapHast
BHYTPEHHss MOTAOIeHHas Ao3a (MKI'p/4). ITorpelrHocTh OlleHKM AO30BBLIX Ha-
rpy30K He mnpesBblmara 25—30%.

Pe3yavmamusbL uccaedosanull u ux oocyixicoenue

IMospexpenue morekyr AHK npu paerictBuu MM OTHOCAT K CTOXaCTUYECKUM
sddekTam [19, 28]. OpHAKO IPHU MOACUETE TAKUX COOBITUU Ha OAHY, CPEAHIOIO 10
pasmMepaM KAETKY (Hanpumep, AUM@OIUT 4YeAOBeKa) IPU OOAYYEHUU B AO03€
0,01 I'p mHa 1000 KAeTOK IpuxXOAUTCS OKOAO 400 ABYHUTEBBIX 1 0KOAO 2000 opHO-
HuTeBbIX pa3peiBoB AHK [8]. [Tpy xpoHNYeCcKOM OOAYYEHHUH B MAABbIX A03aX 3TOT
TIOTOK MOAEKYASIPHBIX TOBPEKAEHUMN TTOCTOSTHHO TTOAAEPIKMBAETCS, KPOME TOTO
HabAIOpA@eTCs ochabAeHMe MHTeHCUBHOCTH mpolieccoB penapanuu AHK: cHmke-
HUe CHHTe3a arb(a- U OeTa-nmoamMepas [6], 3aTpypHSAETCI AOCTYI (PepPMEHTOB
penapanuy K HOBPEKASHUSIM HM3-3a HEAOCTATOUHOU peAaKcalliu reTepoxpoMa-
THHA [3], He akTUBHUpPYeTCA OAOKAAA IePEX0Aa OT KAeTOYHOU cTapuu G2 K cTapuu
M, 4TO TPUBOAUT K OTKAIOUEHMIO pellapallid ABYHUTEBBIX Pa3phblBOB, U Ap.
[2—4, 8]. C TouKu 3peHUst OCTPOT0 OOAYUEHUS U PAANOUYYBCTBUTEABHOCTH, AO3a
NI, KOTOpYIO IIOAYUYaeT BereTUpylolllee pacTeHue B BopoéMax U3O B TeueHUe
ropa, OTHOCHUTCS K AMAIla30HY MaAbIX. HauwHas ¢ ropoBoit Ao3wl 8,8 cI'p (100
MKI'p/d) y’Ke BO3MOJKHBI 3HAUMMbIE M3MEHEHUS B IMOMYASIIUSIX JKUBBIX OPTraHN3-
MoB [23]. KpoMe Toro, yuuThIBas IOKa3aHHYIO MHOTOUYUCAEHHBIMU UCCAEAOBaTe-
AaMu [2—4, 24] pasHuny B 3PEOEKTUBHOCTU OCTPOTO U XPOHUYECKOTO OOAyUe-
HUS, MOXKHO TIPEATIOAOKUTH, YTO B BopoéMax U3O mHoroaeTHee aAetictBue M
NIPUBOAUT K HAaKOIIAEHMIO I'Py3a TeHeTUUECKUX ITOBPEKACHUHN, ITPOSIBASIIONIET0Cs
B MOBHIIIEHHBIX 3HAUEHUSIX YaCTOTHl abeppaHTHEIX aHada3 (HAA). Pe3yabrarsl
pacuéTra A030BBIX HAarpy30K Ha TPOCTHUK B IMOAUTOHHBEIX BopoéMax U3O mnpuse-
AeHBI B TabAutie 1.

PacuéTtHble A030BBIe Harpy3kKM Ha TPOCTHUK OOBIKHOBEHHBINM B BOAOEMAax
Y30 B 2006—2010 rr. HaXOAWMAMCH B AUAIla30HE CPEAHUX 3HAYEHUU —
0,14—12,00 cI'p/ToA. [To yMEHBIIEHNIO MOIITHOCTH TIOTAOIIIEHHOW AO3BI MCCAEAY-
eMble BOAOEMBI pacIoAaTaAlCh B CAeAylollleM IIopsiAke: o03. ['aybokoe >
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1. /Ilnana3oHbI MOIIHOCTH IOTJIOIIEHHOM 103bI HA TPOCTHUK 00BIKHOBEHHBII
Phragmites australis B Bonoémax YepHoOBLIbCKOM 30HBI OTUYKIEHHUS 32 TIEPHOT

2006—2010 rr., MxI'p/4 (cpeaaue 3HaUCHMS)

MommHoCcTb 1;@:“;?“2_
MougnocTts AO3BI OT AOSBI OT YA MomHOCTB M
. AO3EI OT VAGABHOI ABHOM aKTHB- AO3BI OT OIIHOCTh
Bopoémet BHEIITHEro akTHBHOCTH | ToCTH PAAMO™ | o penmero | CYMMAPHOM
y-oHa PaAMOHYKAMAOB Agﬁiﬁ‘gi}i_ OOAy4YEHHS AO3BI
B BOAE %
SKEHUSX
03. 'hrybokoe  4,9—20,0 7,9E-03— 1,4E-01— 1,1E-01—  5,2—21,9
1,1E-02 7,9E-01 1,1
03. Aarékoe 3,1—3,5 6,3E-03— 79E-01—  4,6E-02— 39—59
8,3E-03 1,6 7,8E-01
BO HABGC 8,7E-01—  8,8E-04— 4,9E-02— 4,0E-02— 9,6E-01—
1,0 1,0E-03 5,0E-01 2,9E-01 1,8
03. A30yuun 5,2E-01— 1,0E-02— 1,9 E-02— 4,0E-02—  7,6E-01—
6,7E-01 2,3E-02 3,0 E-02 1,1E-01 8,3E-01
SHOBCKUM 56E-01—  3,9E-03— 8,8E-02— 7 1E-03— 6,6E-01—
3aTOH 6,1E-01 5,0E-03 1,2E-01 6,7E-02 8,0E-01
p. I'lpunsare 1,3E-01—  4,1E-05— 52E-02—  5,0E-04— 1,8E-01—
2,4E-01 6,6E-05 8,0E-02 3,0E-03 3,2E-01
p. Yx 1,0E-01—  3,2E-07— 1,8E-02—  3,0E-04— 1,2E-01—
1,6E-01 4,8E-07 3,6E-02 9,0E-04 2,0E-01

[Tpumeuanue. Bopakenue E-01 o6o3navaet -10~ 1, * MoIIHOCTE HOTAOLIEHHOMN AO3BI OT PAAKO-
HYKAUAOB, ACTIOHUPOBAHHBIX B AOHHBIX OTAOJKEHUSAX, paCCUYMTaHa AAS IPUAATOUHBIX KOPHEBUIITHBIX
ITIOYBEHHBIX KOPHEH, C YYeTOM MX AOAM B GHMOMAacce IIeAOTO PACTEHMs B 3aBUCUMOCTH OT THIIA CyOCT-
pata [20]: o3épa Aarékoe, ['AyOokoe — CHUABHO 3auAeHHBIe mecku (10% obieit 6uomaccsl), BO
YASC, 03. A30yunH, SIHOBCKUM 3aTOH — mHecKu (25%), peku [1pungare u YK — 3auAeHHBIe IIeCKU
(20%).

03. Aanékoe > BO HADSC > o03. A36yumnH > SHOBCKUM 3aTOH > p. [lpunsars >
p. YK. MOITHOCTb TOTAOIIIEHHOU A03bI AAS pacTeHmuit KueBckoro, KaneBckoro
BOAOXPAHUAUII, U KOHTPOABHBIX 03€p He mnpessbiliiara 0,06 cI'p/roa.

LluToreHeTHYeCKUe MCCAEAOBAHUS alIMKAABHBIX KAETOK KOPHEBON MepUCTe-
MBI TPOCTHHMKA (TaOA. 2) CBUAETEABCTBYIOT O IIOBBIIIEHHOM YPOBHE XPOMOCOM-
HBIX HapyLIEHUN y PACTEHUU U3 3aMKHYTBIX U CAAOOIPOTOYHEIX BOAOEMOB Y30
(o3epa I'nyboxkoe, Aarékoe, Azdoyunt, BO HASC u AHOBCKUM 3aTOH) 110 CpaBHe-
HUIO C IIPOTOYHBLIMU (peku [Tpunsars u YK), OTAMYaomuMucsa 0oAee HU3KUM pa-
AMOHYKAMAHBIM 3arpsi3HEHUEM, U BOAHBIMU OO'beKTaMu C (DOHOBBLIMHU YPOBHSIMU
PaAMOHYKAUAHOTO 3arpsisHeHus. Hauboabine 3HaueHuss HAA oTMeueHHl y pac-
TeHUN U3 03€p Aarékoro u I'nybokoro, KOTopele PaclOAOKEHBEl Ha OAAMOUPO-
BAHHOU TepPPUTOPUM AeBOOepe>KHON NONUMEI p. [TpunsaTu — opHOro u3 Haubonee
3arpsA3HEHHBIX PAAMOHYKAUAAMU Y4aCTKOB YKpauHCKoOU Teppuropuu Y30.

B TeueHme BereTalMOHHOTO IIepUOAA 3HaueHUe HYAA yBeAMUYHMBAAOCH B KOP-
HEeBOM MepucTeMe TPOCTHHKa u3 03ép ['aybokoro, Aarékoro, A30yumH u BO
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2. CpeaHeroioBbie 3HAYEHHUA YaCTOTHI Aa0epPaHTHBIX aHa(a3 B KJIeTKaX KOPHEBbIX
MepHCTEeM TPOCTHUKA 00BIKHOBEHHOI0 M3 MOJUTOHHBIX U (JOHOBBIX BO0EMOB
(2006—2010 rr.)

Koanuectso | KoAmdecTBo mpo- AoAst abepPaHTHEIX KACTOK, %
BOAOéMbI IIpoaHaAU- AHAAMBUPOBAHBIX AOBepI/ITeABHbeI
Mommen | " owoda | MEm | mrepsan np
2006 r.
03. 'nybokoe 11 1336 10,82 = 1,35 7,80—13,84
03. Aanékoe 16 1802 17,78 = 1,55 14,58—20,98
03. A36yunH 11 1243 975 =124 6,75—11,17
SIHOBCKUM 3aTOH 19 1280 7,50 = 1,76  3,82—10,18
BO HASC 19 1785 6,14 =£0,36  533—6,95
p. Ipunsars 8 1802 4,47 = 0,75  2,17—6,77
p. YK 6 878 2,15 = 0,24 1,49—2,80
F'onoceeBckoe 03. 6 715 1,86 = 0,36 1,64—2,08
(r. Kues)
KueBckoe BAXD. 8 1002 2,12 = 0,22 1,88—2,35
(c. AroTex)
2007 r.
03. 'nybokoe 22 8365 7,77 = 0,72 6,96—9,51
03. Aanékoe 20 9048 6,05 = 1,01 4,39—7,71
03. A36yunH 12 3947 536 =094  4,75—5,98
SIHOBCKUM 3aTOH 21 5277 3,04 = 0,37 2,35—3,16
BO HASC 12 3758 3,53 = 0,46 2,54—3,92
p. Ipunsare 7 2600 2,42 = 0,45 1,57—3,28
Kuesckoe BAXD. 6 1009 2,12 = 1,24 1,37—2,88
(c. AroTex)
2008 r.
03. 'nybokoe 26 8048 7,62 =066  6,40—9,31
03. Aanékoe 30 9260 566 = 0,83 4,23—7,00
03. A36yunH 29 7620 571 =0,44  4,42—6,92
SIHOBCKUM 3aTOH 26 8080 3,09 = 032 2,89—3,55
BO HASC 29 6489 3,95 = 0,65 3,48—4,21
p. Ipunsars 28 7875 1,82 = 0,42 1,28—2,35
Kuesckoe BAXD. 10 4223 3,18 = 1,01 2,58—3,78
(c. Crpaxoaecne)
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Ipogorxenue maba. 2

KoanuecTso | KoamuecTBo mmpo- AoAst aGeppaHTHBIX KACTOK, %
BOAOSMEL IIpoaHaAU- AHAAU3UPOBAHBIX AOBepHTeABHbeI
A 3UPOBAHBIX | aHadas U paHHUX M= m HHTEpPBaA TIpH
KOpHeH Terodas p = 0,05
KueBckoe BAXD. 8 2812 2,56 = 0,76 1,72—3,40
(c. AroTex)
Kanesckoe BAXD. 6 1745 2,10 = 0,34 1,85—2,39
(3aA. OGOAOHD,
r. Kues)
2009 r.
03. 'hybokoe 21 4850 591 = 0,55 4,65—7,17
03. Aarékoe 7 1863 505 = 0,75 3,93—6,17
03. A36yunH 23 7508 5,53 = 0,49 3,67—7,40
SHOBCKUM 3aTOH 17 6283 3,83 = 0,62 2,84—4,82
BO HABC 22 9257 3,85 = 0,56 2,52—5,08
p. INpunsarb 7 997 2,46 = 0,68 0,86—4,07
KueBckoe BAXD. 10 1737 3,33 = 0,53 1,16—4,89
(c. Crpaxoaeche)
KueBckoe BAXD. 12 1806 2,18 = 0,66 1,19—3,17
(c. AroTex)
2010 r.
03. 'hybokoe 8 2900 10,86 = 0,72 8,92—12,79
03. Aarékoe 9 3046 11,00 = 0,97 8,22—13,78
03. A30yunH 11 4671 9,27 = 0,66 5,37—7%,79
SHOBCKUM 3aTOH 13 3237 3,80 = 0,93 4,62—5,42
BO HABC 11 2737 4,47 = 0,87 3,62—5,32
p. Ipunsarb 12 3491 2,54 = 0,34 1,67—3,40
KueBckoe BAXD. 10 2674 2,28 = 0,65 2,13—2,43
(c. Crpaxoaecne)
KueBckoe BAXD. 10 3052 2,00 = 0,49 1,79—2,20
(c. AroTex)
KaneBckoe BAXD. 12 3994 2,20 = 0,44 2,19—2,33
(3aA. OOOAOHD,
r. Kues)
YHASC, rpae cpepHue AO030BBle HArpy3KM HaA pacTeHHE COCTABAAIOT

0,7—12 cI'p/Toa. C Mast 1o OKTSAOPH AOAST KAETOK C XPOMOCOMHBIMU abepparius-
MU BO3pacTana IIouTH B ABa pasa (puc. 1).
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1. YacroTra HMTOTCHETHYECKUX HAPYIICHHI B KJIETKaX KOPHEBOW MEPHUCTEMBI TPOCTHHKA U3 BOJOEMOB Uep-
HOOBUTBCKOM 30HBI OTUYXKICHUS, %: [ — BecHa; 2 — 11eT0; 3 — OCEHb.

MO>KHO IIPEAIIOAOKUTH HECKOABKO IIPUYNH YBEAWUEHUSI KOAMUEeCTBa IUTore-
HETHYECKUX TTOBPERACHUN B KAETKaX KOPHEBOW MEPHUCTEMBI B A€THE-OCEHHUH
mepuop. Bo-TIepBBIX, 3TO MO’KeT OBITh BBI3BAHO TaK Ha3bIBaeMBIM CTapeHHeM
KAETOK U HaKONIAEHHEM B HUX CyOAeTaAbHBIX oBpexpeHuM AHK xpomocoMm, ko-
TOpBle He PellapUpPYIOTCs, @ HAKAIIAMBAIOTCS C KaXKABIM ITIOCAEAYIOIINM AeAeHHUEeM
kaeTku [32]. U3menenne HAA Tak>Ke MOYKeT ObITh CBSI3aHO C OCOOEHHOCTSIMU Be-
reTalfMOHHOTO IIMKAA TPOCTHUKA: B MIOHE — UIOAE IIPOUCXOAUT POCT U aKTUBHOE
BeTBAeHHe KOPHEBHII U 3aKAaAKa IToUYeK BO30OHOBAEHMUSI, U3 KOTOPLIX (hOpMUPY-
I0TCA TeHepaTUBHBIE IIOOErn CAeAyIoIiero roaa [15]. B sToT nmepuop MHTEHCHUB-
HOCTBb MeTabOAMUEeCKUX IIPOIeCCOB B TPOCTHUKe MoBHIIIaeTca [20]. Psia aBTopoB
OTMeYaeT, YTO B A€THUH IIEPHUOA B €ro KOPHSX HAOAIOAQETCS MaKCHMaAbHas 3a
Bech rop KoHneHrtpanus 137Cs [16, 26, 31]. Takum 06pa3oM, MOJKHO IPEAIOAO-
>KUTh, YTO B A€THE-OCEHHUM IIEPUOA BCAEACTBUE MHTEHCUPHUKAIIMU OOMeHa Be-
1IeCTB ¥ HAaKOIIAEHUSI PaAUOHYKAMAOB IIPOUCXOAUT YBEAMUYEHNEe AO30BOM Harpys-
KM 3a CUeT BHYTPEHHEro OOAyYeHUs, YTO Tak’ke OTpa’kaeTCsl Ha IIOBBLIIIeHUMN
3HaueHn YAA K KOHITy BereTaljuOHHOTI'O Ce30Ha.

KOHTPOABL COOTHOIIIEHNST XPOMOCOMHBIX HapyIIeHUM pa3Horo TUIla OUYeHb Ba-
SKEH IPU TIPOBEAEHUU PAaAUOIKOAOTUUYECKUX UCCAEAOBaHMM. Mexanusm popmMu-
poBaHUs abeppalluy 3aBUCHUT OT IPUPOABI AeMCTBYIOIIEro (akTopa, KOTOPBIM
00yCAOBAMBAET 0Opa3oBaHUe KaK COOCTBEHHO CTPYKTYPHBIX HAPYIIEHUU XPOMO-
COM, TaK ¥ MUTOTHYECKUX aHOMaAaui [7, 8, 29].

Ha pucyHnke 2 npeacTraBAeHBI MUKpOdoOTOrpauu pa3HbIX TUIIOB XPOMOCOM-

HBIX abeppalui B KAeTKaX KOPHEBOM MepHUCTEeMBI TPOCTHHKA. CpeAr MHOXKEeCT-
BEHHBIX abeppanuil BCTPeYaloTCs pa3AnMdHble KOMOWHAINN (PpParMeHTOB 1/UAU
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2. Abeppammn XpoMOCOM B KJICTKaX KOPHEBOU
MEpHCTEMBI TPOCTHHMKA W3 03. ['mybokoro: a)
(parmenT; 6) MOCT; 6) ABOWHOI MOCT (yBeanye-
uue 10x100).

MOCTOB: IIapHble (PparMeHThl M MOCTBI, MOCT U (pparMeHT, MOCT W HECKOABLKO
dparMeHToB, TpU PparMeHTa u T. A.

Y pacTeHUM U3 3aMKHYTBHIX BOAOEMOB U3O AOAS KAETOK C MHOJKECTBEHHBIMU
abeppanugaMu OblA@ 3HAUUTEABHO BBIIIE, YeM Yy pPACTEHUN U3 HIPOTOYHBIX
BopAOEMOB Y30 1 BOAOEMOB € (DOHOBBIM YPOBHEM PAAUMOHYKAUAHOTO 3arpsizHe-
HusA. B OHOBBEIX BoOpAOEMax U pekax [lpunaru m Y>Ke B allMKAABHBIX KAETKax
KOPHEBOUM MepHuCTeMbl MHO>XKeCTBeHHBIe a0eppallui IIpaKTU4YeCcKU He BCTpeua-
AUCBH, @ OTMeUYeHHBIe OBIAU IIPEACTAaBAEHBI OAMHOUYHBIMU (pparMeHTaMy U B MeHb-
ey CTerneHn — OAWHOUYHBIMU MOCTaMH (puc. 3).

B cnekTpe XpoMOCOMHEIX abeppanuii B KAeTKaX PacTeHUU M3 BOAOEMOB Ae-

BOOepeXHOM MOUMBI p. [Ipunaru, rae oTMedeHa HauOOABIIIass MOIITHOCTBH AO3bI
(5—12 cIl'/rop), AOAST XPOMATHUAHBIX OblAa HEBeAMKa, IIpeobraparu abepparmu
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4. 3aBHCHMOCTD YacTOThI a0eppaHTHBIX aHa(a3 B KJIETKaX KOPHEBOI MEPUCTEMBI TPOCTHHKA OT MOLIHOCTH
ToraomeHHon 1036l / — 2006 r.; 2— 2007 r.; 3 — 2008 1.; 4 — 2009 1.; 5 — 2010 1.; 6 — cpennee.

XPOMOCOMHOTI'O THIIa — [IapHbIe (PparMeHTHl ¥ MOCTHI, MHOJKECTBEHHBIe abeppa-
nun. Hanipumep, B 03épax 'Ay6okoM u AaA€KOM 3a ITepUoA UCCAEAOBAHUU AOASI
XPOMOCOMHBIX abeppariuii coctaBasgra 60—70%, U3 HUX Ha AOAIO MHOYKeCTBeH-
HBIX IPUXOAUAOCE 50—75%, 4TO CONOCTABUMO CO 3HAUEHUSIMHU IIPU OCTPOM OOAY-
YeHUM pacTeHUM B pAo3ax Bbilie N5y [24, 18].

B nmocaepHUE TOABI AOASI MHOKECTBEHHBIX adeppaliiii B KAeTKaX PaCTeHUMN U3
CAQOOIIPOTOYHBIX U TPOTOUHBIX BOA0EMOB 30 yBeAanunaachk. B ciekTpe abeppa-
OUU B KAETKAX KOPHEBOU MepHUCTEMbl TPOCTHMKA M3 SHOBCKOTO 3aTOHQ,
BopoéMa-oxaapuTers HADC u p. [Npungaru aToT mokazaTeab B 2010 1. poocTur co-
OTBETCTBeHHO 45, 25 u 15% (cm. puc. 3).

Kak mpaBuao, npeobrapaHue HapyIIeHUU XPOMOCOMHOTO THIIA Hap XpoMa-
THUAHBIM CBSI3BIBAIOT C AeticTtBueM MU [5,18, 19, 24]. O6paiiaeT Ha cebs BHUMaA-
HUe TIOYTHU ITIOAHOE OTCYTCTBHME TaKUX MUTOTHYECKUX aHOMAaAUHN, KaK TPEXIIOAIOC-
Hble U K-MUTO3BI, KOTOPEIE B OOABIIEN CTENIEHU XapaKTePHBI AT AeUCTBUS XU-
MHYeCKHUX MyTareHoB. MUHMMaAbHasl 4aCTOTa HapyllleHuY MUTOTUYECKOTO aflla-
paTa IMO3BOASIET IIPEATIONOKUTH ManOe COAEp’KaHWe B BOAOEMaxX aHEeyreHOB —
BeIlleCTB, BO3AEMCTBYIONINUX Ha allllapaT AeAeHUs KAeTKH, U IMOBLIIIIEHHOE COAEP-
>KaHWe KAACTOTeHOB — BEIIEeCTB, HEIIOCPEACTBEHHO AEHCTBYIOIIMX HAa XPOMOCO-
MbI. OCHOBHBIE A03000pa3yroline PaAUOHYKAUAB YePHOOBIABCKOTO IPOUCXOK-
aenus 90Sr u 137Cs oTHOCATCS UMEHHO K KAACCy KAacToreHos. Kpome Toro, yBe-
AUYEHHE AOAU TSPKEABIX XPOMOCOMHBIX ITOBPEKAEHUY, B TOM YHCAe U MHOXKeCT-
BEHHBIX abeppanuil, oOpa3yIINuXCs BCAEACTBUE ABYHUTEBBIX pa3pblBoB AHK
XPOMOCOM, MOKET OBITh BBI3BAaHO CTOMKUM OAOKMPOBAHMEM IIPOIECCOB pelapa-
nuu. B mocaepHUe TOABI NOAYYEHBI A@HHBIE O TOM, YTO Maable A03bl VUM (a0
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200 mMI'p) HapymarmT (PepMEHTHYIO PETYASAIIUIO Pellapalii ABYHUTEBBIX Pa3phl-
BOB B cTpyKType AHK Ha IOCTCHHTETHYECKOM 3Talle KAETOYHOTO AEACHHUS (KOHT-
poabHas Touka Go/M) [3, 7]. IIpu s3TOoM (hepMeHTHI, OTBETCTBEHHLIE 3a pellapa-
110, He aKTUBUPYIOTCS IPU HEOOABIIOM (A0 10—20 pa3pbIBOB Ha KAETKY) KOAU-
YecTBe ABYHUTEBEBIX Pa3pEIBOB U KAETKA IIEPEXOAUT B (Pa3y AEACHUS C UMEIOIIN-
MUCSI XPOMOCOMHBLIMY HapPYIIEHUSIMH.

BrIsiBAE€HA AOCTOBepHAs KOPPEAsUs 4acTOThI IIMTOTeHeTUYeCKUX Hapyllle-
HUM B KAETKaX KOPHEBOUM MEPUCTEMBI BEreTHUPYIOUIUX PACTEHUN TPOCTHUKA C
BHYTPEeHHEU A0301 00AyueHHUs ¢ Koadduiimentom R = 0,9437 npu ypoBHe 3Ha-
yumocTu p < 0,01. YcTaHOBAEHa CTelleHHasl 3aBUCUMOCTDb MEJKAY AOAel abeppaH-
THBIX KAETOK U MOIIHOCTBIO IIOTAOIIIEHHON AO3BI XPOHUUYECKOTO Bo3aencTBusa M1
OT WHKOPIIOPUPOBAHHBIX PAAUOHYKAUAOB (pucC. 4).

3axatouenue

XpoHuueckoe pagMaumoHHoe BO3gencTemue Ha BuoueHosbl Bogoémos Y30 npo-
pormkaertcs ye bonee 25 net. B nepebii nepuop nocne asapmu NornoLLeHHbIe pacTe-
HMSIMM [,03bl MHOTOKPATHO MPEBbILLANU COBPEMEHHbIM ypoBeHb. CornacHo Likane pa-
OMAUMOHHBIX HapyLllueHun, npegnoxerHHon . I'. [MonukapnoBbIM, HauyMHas ¢ rofoBOM
pno3bl 8,8 cl'p, unu 100 MKIp /4 BO3ZMOMHbI 3HAUYMMbIE U3MEHEHUS B MOMYMNALMAX KM~
BbIX opraHnamoB. CooTBETCTBEHHO, J,030Bble Harpy3Kn, KOTOPbIM B TEYEHME MHOIMX
neT nopaBepraroTcs BbiCLUME BOAHble pacTeHus B Bogoémax 3oHbl Y30, pocraTtouHo
BbICOKM, YTOObI OBBACHUTL HabMOJAEMbIE YPOBHM LIUTOrEHETUHECKMUX HAPYLLUEHMM.

MoLLHOCTb MOrnoLEeHHOM J03bl HA TPOCTHUK B Bogoémax Y30, paccumTaHHas 3a
nepvog 2006—2010 rr., konebneTtcs B LULMPOKOM guanasoHe marnbix o3 — ot 0,14
no 12 c[p/rog. Oaxe ¢ y4ETOM TOSIbKO 3TOrO MATUIIETHErO NEPMOLA MAKCUMMAsbHast
pacyéTHas NornoLLLeHHas [,03a Ha pacTeHMe COMOCTaBMMa C BUONOrMUYECKM 3HAUUMON.
Habntopaembie uptoreHeTnyeckme adppekTbl B KOPHEBOW MEPUCTEME TPOCTHMKA C
GOnbLION CTENeHbD [OCTOBEPHOCTU KOPPENMPYHOT C MOLUHOCTBIO MOrfOLLEHHOM
[,03bl OT BHYTPEHHEro obryyeHus pacTeHusl, KOTopasi CO30,aeTcs B OCHOBHOM 3a cyeT
B-m3nyuerns u usmensietcs ot 10 mklp/rop B Hanbonee 3arpsisHEHHbIX 3aMKHYTbIX
Bogoémax Y30 po 0,06 mklp/rog B NpoToUHbIX BOAHbIX OBbEKTaX.

YacTtoTa LMTOreHeTMYEeCKMX HAPYLLUEHMI B KMETKaX KOPHEBOM MEpPUCTEMbl TPOCT-
HuKa B Bogoémax Y30 pocToBepHO NpeBbILLaeT 3HaYEHHs ITOro NoKasaTens pacTeHuH
M3 BOOOEMOB C (DOHOBbIMM YPOBHSIMM PAJMOHYKIMOHOrO 3arpsisHeHus B 2—6 pas.
OcHoBHOM BKMap, B CNEKTP LMTOrEHETUYECKUX MOBPEXLEHUI BHOCAT TAXKemnble Hapy-
LUEeHMs] — OAMHOYHblE U ABOMHbIE MOCTbI. B nocrnepHue roppl fons MHOMECTBEHHbIX
abeppaupii B CNEKTPE XPOMOCOMHbIX HAPYLUEHWIM B KNETKAX KOPHEBONW MEPMCTEMBbI
TpocTHMKa B Bogoémax Y30 3HauuTenbHO yBenuuMnachb.

MccnepoBaHue LMTOreHeTMUECKMX MoKasaTenel TPOCTHMKA, NMPOM3PACTatoLLLEro B
nuTopanbHoi 3oHe Bogoémos Y30 B ycnosusx LULMPOKOro AuanasoHa manbix gos UN,
MO3BOMMMO YCTAHOBMTb CTEMEHHYIO 3aBUCMMOCTb BbIXOAA LMTOrEHETUHECKMX HapyLue-
HMIM B KNETKaXx KOPHEBOW MEPUCTEMbI BEMETUPYHOLLIMX PACTEHMI OT MOLLLHOCTM MOrfo-
LeHHOM posbl. Mx aHanus B KNeTKax KOPHEBOW MepMCTEMbl TPOCTHMKA MOKasarn, YTo
Hanbornee cuNbHOE MyTareHHOE HENHCTBME XPOHMYECKMX manbix f03 MM Ha pacteHus
HabntopaeTcs B 3aMKHYTbIX BOJOEMax ofaMBUpPOBaHHONM TepPUTOPHM NTeBOBEpPEIKHOM
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normbl p. MpunsaTi, xapakTepu3ayroLMxcsi HaMBONbLUMMM YPOBHSIMM PaSMOHYKITMOHOrO
3arps3Henns B Y30 M HM3KOM MHTEHCMBHOCTBIO MPOLLECCOB CAMOOUMLLLEHMS.

**

Hocnioxceno yumocenemuuni nOpyuwennsa (Yacmomy XpomocomMHux abepayii ma ix
cnekmp) 6 anikanbHuX KAIMUHAX KOpeHesoi Mepucmemu ouepeny 38udatinozo 3 6000UM
YoprobunbcbKkoi 30HU 8I0UYIHCEHHS 3 PI3HUM PIGHEM PAIOHYKIIOH020 3a0pyOHenns. Bcma-
HOBNIEHO, WO YACMOMA XPOMOCOMHUX abepayill y pOCIUH yux 6000UM NepesuUuye pigeHs
CHOHMAHHO20 Mymazene3y 2iopobionmie y 2—06 paszie ma 3Haxo0umvbcs y cmeneHesiil 3a-
JIEIAHCHOCMI 810 NOMYAICHOCE NO2TUHEHOT O03U.

*%*

Cytogenetic damages in the root meristem cells of the common reed from waterbodies of
the Chornobyl exclusion zone with different level of radionuclide contamination were studi-
ed. The chromosomal aberration rate and their spectrum were analyzed. It was determined,
that chromosomal aberration rate of plants from the waterbodies within the Chornobyl exc-
lusion zone exceeds rate of the spontaneous mutagenesis in hydrobionts 2—®6 times and cor-
responds to the power mode function from the absorbed dose rate.

*%*
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