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BukitageHo pe3ysraTvl TOCIiIKeHb BILTUBY JOJATKOBOTO TOCTPOTO i0Hi3yBaJITbHOTO BUTTPOMiHIOBAHHSI
no3amu 25, 75 ta 150 Ip Ha pocToBi mpouecu MapocTKiB HaciHHS Phragmites australis (Cav.) Trin. &
Steud, 1110 pocTe B yMOBax XpOHIYHOIO pafialiiiHOro 3a0pyaHeHHs y BojaoiiMax YopHOOWIbCHKOI
30HM BiguyxkeHHs. [IpoaHasnizoBaHO JiHiliHI MOKA3HUKM MAapOCTKiB — JOBXMHA KOpPEHS Ta JIMCTKA.
TTokazaHo, 1110 10JATKOBE TOCTPE ONMPOMIHEHHS MPUTHIYYE PIiCT KOPEHSI Ta JIMCTKA MAapOCTKiB HACIHHS
oYepeTy 3BMYANHOrO, 10 TMOB’SI3YEThCS 3 MiABUIIEHOK PaliouyTAMBICTIO (hi3i0JOriYHUX MPOLIECiB
PaHHBOTO OHTOTE€HE3Y B POCJIVH, SIKi 3a3HAIOTh BIUTMBY MAJIMX 03 XPOHIYHOTO OMTPOMiHEHHS.

KnwouyoBi cioBa: Phragmites australis, HaciHHs, iOHi3yBaJlbHE BUITPOMiHIOBaHHS, YOpHOOMIbChKA

30Ha Bi,[[‘ly)KeHHH

Beryn

BuByeHHS1 HacHigKiB pamialiiiHOro OIIPOMiHEHHS
0i0JIOTIYHMX CUCTEM Ha Pi3HMX PiBHSX opraHizauii Ta
MOB’SI3aHUX i3 LIUM €KOJIOTIYHUX PU3UKIB JJI XKUBUX
OpraHi3MiB 3a TOJAJbIIOr0 PO3BUTKY aTOMHOI €Hep-
TETUKM He BTpada€ CBO€Ei akTyaiabHOCTI. CydacHMii
€KOJIOTiIYHUI CTaH TePUTOPIid, SIKi 3a3HAIN padiOHYK-
JIITHOTO 3a0pYyIHEHHSs, IIOTPedye PO3pOOKM Ta 3aIpo-
BaKCHHS 3pYYHMX METO/IB BUSBJICHHS Ta IIPOTHO3Y-
BaHHSI HEraTUBHOTO BILJIUBY i0Hi3yBaJbHOT'O BUIIPOMi-
HEHHSI Ha 0i0Ty Ha OCHOBIi aHai3y pafio0ioNOriYHUX
e(eKTiB y TUMIOBUX TpeACTaBHUKIB (jiopy Ta (payHU.
IMopyllleHHs1 HA paHHIX CTalisIX OHTOTEHE3Y OKPEMUX
BUIIB € JIXepeJIoM BaxJUBOi iH(opMallii mpo Bpas-
JIMBICTh TIOMYJISILIM B yMOBax IiABUILIEHOIO aHTPO-
MOTeHHOTO HaBaHTa)Ke€HHS. 3pydHUM OO’ €KTOM sl
TaKUX AOCHIIKEHb CTaJud MOBITPSHO-BOIHI POCIMHU
3aBISIKU MPUKPITJIEHOMY CIOCO0Y XXUTTS, 3HAYHOMY
BUJOBOMY Pi3HOMAHITTIO Ta ILIMPOKOMY PO3IIOBCIO-
JI)KEHHIO, a TaKOX JOCTaTHbO BUCOKili MPOTHO30Ba-
HOCTi Bimbopy nmpo6 pociamHHoro noxomkeHHs. Lle €
BaXKJIMBOIO CKJIAJIOBOIO MOHITOPMHIOBUX JOCHiIKEHb
3 BUKOPUCTAHHSIM METOMAIB OioiHIMKallil Ta 6ioTecTy-
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BaHHS. 7151 BUBUYEHHS MOpPYIIEHb PAHHBOIO OHTOTE-
He3y 3a3BHYaii 00’€KTOM CJIYTYE HACiHHS, OCKiIBKH
B CTaHi CITOKOI0O HAaKOMWYEHi B HbOMY BiIXWJIEHHS €
JIATEHTHUMM i TIPOSIBISIIOTHCS TUJIBKU Y TIPOLIEC Mpo-
poctaHHs. [IpopolleHHsT HaciHHS 3a CTaHJApTU30Ba-
HHUX Ja0OpaTOPHUX YMOB BUKIIOYAE BIUIMB CTOPOH-
HiX (baKTOpiB Ta BUSBJSIE PiBeHb padialliiHUX YIIKO-
JKEHb, SIKUX 3a3HaJla pOCIMHA Y IPUPOIHOMY Cepeso-
Bulli (Pozolotina et al., 2008). TTopyiieHHSI pocTOBUX
MPOIIECiB y MAPOCTKiB BUILMX BOAHUX POCIUH, SKi €
HEBil’eEMHOIO JIAHKOIO Mirpallii palioHYKJiAiB Yy BO-
JoliMax, TOCiIXEHO 1e HeAOCTaTHbO IPYHTOBHO.

Mertoo poboTu OyJI0 BUBYEHHS JIIHIHHUX TMOKa3-
HUKIB NMapoCTKiB HaciHHSI Phragmites australis (Cav.)
Trin. & Steud. (o4yepery 3BUUaiiHOTO) 3 BomoiiM Yop-
HOOMJIbCbKOI 30HU BimuyxkeHHs1 (U3B), GaTbKiBChKi
POCJIMHM SIKOTO 3a3HaJIA XPOHITYHOTO OIPOMiHEHHS, Ta
KOHTPOJIbHO1 BOJONMM (3 (POHOBUM PiBHEM pafiOHYK-
JIiTHOTO 3a0pYAHEHHSs) Mic/sl TOJATKOBOTO TOCTPOTrO
OIPOMiHEHHSI.

O0’eKT i MeTOIM JOCTIIKEHD

3a 00’€eKT IOCiIKEHb MU B3sJIM HACIHHEBMIA MaTepial
Phragmites australis, Biniopanuit B 03. [lItmdoxe (Y3B)
Ta BomoiimMi-oxonoguuky (BO) YAEC, me 06aTbKiBCHKi
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POCIMHMU OTPUMYIOTh ITiABUILEHI pafialliiiHi J030Bi
HaBaHTaXeHHs. Pe3ynbTraTu JOCHiIKeHb MOpPiBHIOBA-
JIM 3 MOKa3HUKaMU TMapOCTKiB HACiHHS o4YepeTy 3 03.
Bep6He (M. KuiB) i3 poHOBUM piBHEM PagiOHYKITiTHO-
o 3a0py/THEHHSI.

Hacinns npopounyBaiii B J1aDOpaTOPHUX yMOBAax
y vamkax [leTpi y TpbOX MOBTOPEHHSIX 3 PO3PaXyHKY
30—31 3epHiBka Ha yamiky 3a ocBiTeHHsT 5S—10 kJIk
i remnepatypu 20—24° C i3 JOTpMMaHHSIM YMOB paH-
JoMmizallii. AHaJli3yBaJIu JiHiliHi MOKa3HUKHW NapOCTKiB
HaCiHHS A0 MOSIBU MEPILIOTo CIPaBXHbOTO JKUCTKA.

JocaigkeHo JiHiiHI MOKa3HUKX POCTY HACIHHEBO-
To MOTOMCTBA OYepeTy 3BUYAHOro, a caMe JOBXUHY
KOpeHsI Ta JIUCTKa IMapocTKiB HaciHHs. [IpoBeneHo
KOpeaUiiHui aHali3 3aJieKHOCTEN LMX MOKA3HUKIB
Bill 103U TOAATKOBOrO rocrporo onpomineHHs (Lakin,
1990), a Takox aHaji3 3a (pakTopamMu XpPOHIYHOTO Ta
roctporo onpoMineHHs (Rokitskiy, 1973; Zaks, 1976).

Hns oTpuMaHHs iHbopMallii Tpo npuxoBaHi dizio-
JIOTiYHi MOpPYILIEHHSI B HACIHHEBOTO TOTOMCTBA OYe-
peTy BomoiiM UY3B 6yi10 BUKOPHCTAaHO METOH IIPOBO-
KauiiHoro roctporo omnpomiHeHHsi (Heraskin et al.,
2010). 3epHiBKM OYepeTy AOAATKOBO OIMPOMiHIOBAIN
Ha iMITyJIbCHOMY JIiHIHHOMY TIPUCKOpPIOBayi eJIeKTpo-
HiB «MJIY-6» (Pocisg) B mianma3zoHi eHepriii 1,2—2.5
MeB. OnpomiHeHHs1 mpoBoAuau go3aMu 25, 75 Ta
150 Ip 3 motyxkHicTiO mormHeHoi 1o3u 0,69 Ip/c. s
KOXHOI BONOWMU 3ajIvIlajld HEOMPOMiHEHUI Bjac-
HUi1 KoHTpoab (BK).

JliHiliHi MOKa3HUKM POCTYy KOPEHS Ta JUCTKa Ta-
POCTKiB BU3HauaJI1 3a JoIoMorolo 6iHokysipa MBC-
9 3i 30LTBIIEHHSIM 8 x 2.

¥V npoueci BUKOHaHHSI pOOIT BUKOPUCTAHO METO-
M PO3PaxXyHKY ITOTYXKHOCTi ITOIJIMHEHOI T03H1 3a pa-
XYHOK OCHOBHUX J1030YTBOPIOBAJIbHUX PATiOHYKJIiIiB
("’Cs i Sr), mo Oyau iHKOPIIOPOBaHi B TKaHMHAaX
0aTbKiBCHbKUX POCIAMH i MiCTUJIUCS B HAaBKOJUIIHbO-
My BomHOMY cepenoBuii (Brown et al., 2003), meto-
I TIPOPOILIYBaHHSI HACiHHS B J1aDOPAaTOPHUX YMOBax
(Kroker, 1950), momudikoBaHi Wil 3¢pHiIBOK 04epeTy
3BUYAHOTO, i METOAM MaTEMaTUYHOI 0OPOOKU OTpU-
MaHuX naHux (Zaks, 1976).

PesynbraTi 1ociiizKeHb Ta iX 00roBopeHHs

PaHHi eTany iHIMBiAyaJIbHOTO PO3BUTKY BUIIUX POC-
JIMH, 30KpeMa OpraHOreHe3 i MpOpOCTaHHS HACiHHSA,
3ajieXaTh BiJl 0araTbOoX YMHHMKIB HABKOJUIIHBOTO
cepemoBuIna (BOJOTOCTI, TeMIlepaTypu, KHUCHEBO-
IO peXUMY, OCBITIICHHS TOIIO) Ta XapaKTePU3YIOThCS
MMIBUIIIEHOIO YYTIMBICTIO MEPUCTEeMAaTUIHUX TKAHWH

ISSN 0372-4123. Ykp. 6oman. xucypu., 2015, 72(5)

Ta OpraHiB A0 Ail HeraTUBHUX (DaKTOPiB IOBKIUIS, B
TOMY YHMCJIi i0Hi3yBaJIBHOTO BUMIPOMiHEeHHS. B yMoBax
palioHyKJIiTHOTO 3a0pyIHEHHSI TOPYILIEHHS HOPMaJib-
HUX TIPOLIECIB IMPOPOCTAHHSI HACiHHS TIPOSIBJSIIOTh-
cs 'y BUTJISIAI Pi3HOMaHITHUX aHOMAJiii pO3BUTKY ITa-
POCTKiB, 3HaYHO1 3aTPUMKHM MPOPOCTAHHS Ta MPUTHi-
YEHHSI POCTY BereTaTUBHUX OPTaHiB.

Pesynsratu aHamizy MopdOJOTiYHMX MOKa3HUKIB
HaCiHHS o4YepeTy 3BUYAHOTO0 3 BOAOIM i3 pi3HUM PiB-
HEM PaJioHyKJIiIHOTO 3a0pyIHEHHS HECYTTEBO Bilpi3-
HSUTMCS Bifl JaHUX TTOTepeaHix JocaimxkeHb (Shevtsova
etal., 2010).

I 3icTaBiaeHHsT 0ioNoriyHUX eheKTiB y HaCiHHE-
BOI'O IOTOMCTBA BMILMX POCIUH 3 BOJOUM i3 pi3HUM
piBHEM paJiOHYKJIiTHOrO 3a0pyaHEHHS BU3HAYaIu
MOTY>XHIiCTb IMOTJIMHEHO1 03U 0AaTbKiBCBKUMU POCIIU-
Hamu. Po3paxoBaHa cepenHsl MOTYXHiCTh TMOTJIMHE-
Ho1 pociaMHaMmu 1031 B 03. Ilimooke, BO YAEC T1a 03.
Bepbne cranosuna 11,9,3,7 10,03 cIp/pik BignmosimHoO.

OcCKinbK1 pagioCTiMKICTh POCIUH B yMOBaX TpU-
BAJIOTO pafiallifHOTO CTpeCy MOXe 3MiHIOBaTUCS
(Dineva et al., 1994; Pozolotina, 2003; Hrodzynskyi,
2008, 2013), HEOOXimHO OyJIO 3’ICYyBaTH, UM iCHYIOTh
TaKi 3MiHM B HACiHHEBOTO ITOTOMCTBa OUepeTy 3BUYaii-
Horo 3 BonoiimM Y3B.

HonaTtkoBe rocTpe OnpoMiHEHHS HaCiHHS BUSIBUJIO
3MiHM B POCTOBMX peakliisiX MapOoCTKiB HACIHHS poc-
JIVIH i3 BOJOWM 3 Pi3HUM JO30BUM HaBaHTaXXEHHSIM Ha
0aTbKiBChbKi pocauHM (puc. 1, Tadm. 1).

AKI110 B HACIHHEBOTO MOTOMCTBA 3 KOHTPOJBHO1 BO-
oMM (aza JorapuMivHOro poCcTy HacTaBaja Mics
TPETHOI TOOU HE3aJIEXKHO Bil OTPUMAHOI 103U TOCTPO-
ro OMPOMiHEHHSI, TO JJIs1 BCix BUOipoK i3 Bogoiim Y3B
IIe CITOCTepirayocs JUIIe ITicist choMoi obu (puc. 1,
b, ¢). 1o cboMoi 100U, He3aJIeKHO Bill OTpMMaHOI Ha-
CiHHSIM 103M XPOHIYHOTO Ta TOCTPOTO OMPOMiIHEHHS,
dikcyBasiacg 3aTpuMKa pOCTy KOpPEHS Ta JUCTKA Ta-
POCTKiB HaciHH# 3 Bogoitm U3B.

BapiaGenbHiCTh MOKa3HUKIB JOBXWHU KOPEHS Ta
JIMCTKA MapOCTKiB HACiHHS POCJIMH, SIKi OTPUMYIOTh
omnpomiHeHHs noTyxHictio 3,7 clp/pik (BO YAEC),
10 CbOMOI 00U BKJIIOYHO HE 3ajiexkasa Bill TO3U roc-
TPOTO ONPOMiHEHHS Ta OyJIa HECYTTEBOIO. Y MapOCTKiB
HaCiHHSI POCJIMH i3 BOAOWMM, [Ie¢ TOTYKHICTb MOTJIU-
HEHOI J03U1 XPOHIYHOTO ONTpOMiHeHHS cTaHoBwia 11,9
cIp/pik (03. Ilnboke), HaBmaku, 3adikcoBaHO 30i1b-
LLIEHHS Aiana30Hy BapiaOeIbHOCTI TOCTiIKyBaHUX IO~
Ka3HUKiB (puc. 1, ¢). [Ipu uboMy BeIMYMHA MOKA3HU-
Ka 3ajiexkasia Bil 4031 rOCTPOro OIpoOMiHEHHSI.
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Puc. 1. Cepennst noBxkuHa KOPEHSI Ta JIMCTKA B TAPOCTKIiB HaciHHS Phragmites australis: a) 03. BepOHe (KOHTpOJIbHA BOIONIMA),

b) BO YAEC, ¢) 03. [ltuboke

Fig. 1. Average length of roots and leaves of the Phragmites australis seed germs: a) Verbne Lake (reference water body), b)

Cooling Pond of Chernobyl NPP, ¢) Hlyboke Lake
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Tabauys 1. JuHamika poCTOBHX MpPOIECIB KOPEHS Ta JIMCTKA
NApOCTKiB HACiHHEBOrO moromMcTBa Phragmites australis
BOIOWM i3 pi3HMM piBHEM pamiOHYKJIiTHOro 3a0pyaHEHHS
(AJT'O — no3a 100aTKOBOTO rOCTPOro onpoMiHeHns, Ip)

Bopnoiima | OAaro | PiBHsiHHA perpecii | R?
JloB:kiHA KOpeHst
BK y=0,41x-0,78 0,87
25 y = 0,36x-0,70 0,75
O3epo Bepone
75 y =0,37x-0,50 0,99
150 y =0,22x-0,36 0,78
BK y = 8,91E-4e%8+0,26 0,95
Bonoiima- 25 y = 8,05E-4e%¥*+0,26 0,95
oxonomkysay JAEC 75 y = 6,41E-3e%%+0,21 0,89
150 y = 3,75E-4e%9*+0,19 0,94
BK y = 2,24E-3e%7*+0,36 0,92
25 y = 5,54E-4e"°*+0,15 0,98
O3epo [boke
75 y = 2,37E-4e"">+0,19 0,97
150 y = 1,45E-3e%8'*-0,03 0,997
JloBKuHA IMCTKA
BK y = 0,58x-0,99 0,91
25 y = 0,60x-1,09 0,83
O3epo Bepone
75 y = 0,49x-0,55 0,96
150 y =0,34x-0,41 0,95
BK y = 4,12E-4e""*+0,30 0,99
Bonoiima- 25 y = 6,43E-4e%9%+0,17 0,99
oxonomkysay YAEC 75 y =0,01e*%*+0,21 0,96
150 y =0,01e*%*+0,29 0,93
BK y=0,01e"$7*+0,30 0,95
25 y = 2,88E-4¢!%*+(,33 0,96
O3epo [nodoke
75 y =9,78E-4¢"*+0,08 0,995
150 y = 1,04E-3e"$%-0,03 0,998

Pesynbrat cTaTUCTMYHOI OOpOOKM JaHMX iHTEPBaJbHOIO
posronity 03HaK «JloBX1HaA KOpeHsI» Ta «[]0BXWHA JINCTKa»
HaBeneHo B Ta01. 2. [Tpumitka: Tyt i B Tabnusax 2 i 4 BK —

Ha neB’aty n1o0y gociiny MakcUMasbHi BeJIUYMHU
JOBXWHU KOPEHS CITOCTEPirajiu B HACIHHSI POCIMH Ba-
pianTiB BK ycix mocnimxyBaHUX BOAOUM, SIKi CTaHO-
Bunu 3,0—3,5 MM, a HaiiOiabiie 3HadeHHs (3,5 MM)
3apPEECTPOBAHO B MAPOCTKIB HACIHHSA POCIWH i3 KOH-
TPOJIbHOI BOJONMU. MaKCUMaJlbHi BETUUYUHU TOBXU-
HU JTMCTKA 3adikcoBaHi TaKoX y Beix Bunagkax BK i za
TOCTPOTO OINPOMIHEHHST HACiHHS POCIWH KOHTPOJIb-
HOI BomoiimMu no3or 25 Ip, a HaiOGiabLII 3HAYEHHS
(6,0 Mm) — y pociiuH 3 BO YAEC.

JnHamika pocTy KOpeHsl Ta JMCTKa MapoCTKiB Ha-
CiHHSI POCJIMH KOHTPOJbHOI BomoiiMu (03. BepOHe)
BimmoBigana miHifiHiINA (QyHKILIT y agianma3oHi Biporia-
HocTi anpokcuMatii R>= 0,75—0,99 (taba. 1, puc. 1,
a). JIuHamika poCTy KOpeHSI Ta JUCTKa B IMapoOCTKiB
HaciHHS pociuH i3 Bogoiim Y3B cyTTeBo BimpizHsia-
cs1. PocToBi mpouecu TyT MiaAnopsiAKOBYBATUCS €KCIO-
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Tabauys 2. 3mina 3HaYeHb MOKA3HHWKIB TOBXKHHH KOpPEHS Ta
JIMCTKA MAPOCTKIB HACiHHS Phragmites australis 3anexHo Bix
CTyNeHs1 ONpOMiHEeHHS
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= ESI : E

D
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JloBKrHA KOpeHst

» | BK|39,731,3(229,2]9,49 - 1,04 | 11 [0,2] It
=

% 25 | 38,9 (28,7( 70,9 | 5,99 - 1,80 | IT [2,6| It
=]

g | 75 | 41,6(26,2(385,6]9.,49 - 1,65 I (48] It
L

8 | 150|153 9,8 [123,4] 7,81 - 1,12 | I |(-0,1 TIn

- BK | 50,4 |23,3|238,39,49 - 0,30 | I [-0,5| TIn

éE 25 | 39,2 (23,4(238,4| 9,49 - 1,or | I {0,5] Tt

% go 75 |23,9(11,4/208,3(9,49 - 0,39 | I |[-0,7| Tn

=8°}

553 150 | 18,5 | 7,6 |250,2 9,49 - 0,67 | I [-0,4| TIn
g | BK 523 26,4| 98,7 | 7,81 - 0,39 | I [-0,5| Tn
=
E 25 [ 34,4 (21,5(169,4(9,49| - | 1,14 T |1,0| It
=1
g | 75 |33,0|17,7|161,5]|9,49 - 0,29 | I [-0,9| TIn
Q
& | 150 | 18,3|11,0{197,6] 9,49 - 0,71 | I |[-0,8] Iln

JloBXKMHA IMCTKA
» | BK|74,5(37,9(214,1{9,49 - 1,2 | I |1,0] It
=
B | 25 | 694408 48,1 (599 - |07 | I [-0,6] I
-]
g | 75 | 62,8]23,4(230,6|9,49 - 0,1 mn |-3,3] In
Q
& | 150 | 42,1(17,3] 56,2 | 7,81 - -0,3 [ JI |-0,8| Iln
- BK |113,3|45,3|160,2| 9,49 - -0,2 [ JI |-0,9| IIn

é% 25 | 67,9 (20,9(197,4| 9,49 - 0,6 | T |0,0| In

%go 75 | 60,0 [10,31250,2 9,49 - 0,8 | M |1,6] It

=3

5;? 150 | 52,9 {13,9|157,9{ 9,49 - 0,4 J |00 It
g | BK |84,0(54,1]157,8]7,81 - LS| |32 Ik
=3
‘E 25 | 59,2 (22,2(156,8] 9,49 - 0,4 | I |-0,1| In
=1
g | 75 | 54,1|17,9(123,1]9,49 - 0,6 | JT |1,0] It
Q
S | 150 | 49,7 |15,2]114,5| 9,49 - -3,0 [ JI |-0,2| IIn

HEeHIabHil PyHKIIIT 3 BiporinHicTiO anpokcumartii R?
y nianasoHi 0,89—0,997 ta 0,93—0,999 (auB. Tabm. 1,
puc. 1, b, c).

PospaxoBanuit kpurepiii [lipcoHa icToTHO TepeBU-
111yBaB TabJIMYHI 3HAYEHHS /151 piBHS 3HAUyLIOCTi P =
0,95, ToMy HyJbOBY TiMOTE3y MPO HOPMAJIbHUI PO3-
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Tabauys 3. JIBodakTopHMii aHAJTi3 POCTOBHX MpOLECiB MAPOCTKIB HaciHHa Phragmites australis 3ajeXHO BiJ 1030BOro
HaBaHTaXKeHHS: A — ()aKTop 103 rocTporo onpomineHHs; B — akTop 1031 XpoHiuHOrO OnpoMiHeHHsI

®daxropu Ta ixHs B3aemonis | Yucio cTyneHiB cBoboau F Frsr Frer
dakTunaHe 3a P=0,95 3a P=0,99

JIoBXKHHA KOpeHst

®akrtop A 3 30,29 2,60 3,78

®akrop B 2 8,04 3,00 4,61

Bzaemonis hakTopiB A Ta B 6 10,04 2,10 2,80
JI0BXKHMHA JIUCTKA

®dakTop A 3 62,46 2,60 3,78

®akTop B 2 89,37 3,00 4,61

B3aemonist hakTopiB A Ta B 6 7,33 2,10 2,80

MOJiT JaHUX BiZKMHYTO. [1paBoGiyHMIT PO3MOIiI JOB-
KITHY KOPEHS CBiTINTB IIPO CYTTEBUIA BIUIMB JOJATKO-
BOTO T'OCTPOTO iOHi3yBaJIbHOI'O OMPOMiHEHHSI Ha PicT
KOPEHIB MapoCTKiB Yepe3 MeBHUI Yac ITicis cxomiB. Y
BUITaAKy PO3MOIIIY HOBXWHH JUCTKA BCTaHOBJICHO,
1110 3i 30UIbIIEHHSIM A03U1 J0JaTKOBOIO OIMPOMiHEHHS
MpaBOOIYHUI PO3MOAiA JOBXWHU JIMCTKIB MapOCTKiB

Tabauys 4. Perpeciitnuii anai3 38’ 43Ky NOKa3HUKIB JOBKHHA
KOpeHsl Ta JIMCTKA NapoCTKiB HaciHHs Phragmites australis 3
103010 J10aTKOBOro rocrporo omnpominenns (IO — nmosa
JIOJIATKOBOT0 rOCTPOro onpoMinenHs, Ip.)

t
eﬂﬂll,iﬂ Tabn
Bopoiima |JJATO| Pisusinus perpecii | R? Kopr  oopax 3aP=
0,80
JIoBXKHHA KOpeHst
BK
25
Osepo y=—97E—3x+3,50 [0,991] —0,995 | 14,5
Bepone 75
150
BK
Bonoiima- 25
0JIOKYBAY =5 y = 2,8e0:003x 0,798 —0,893 | 2,8
YAEC
150
BK
Osepo 25 0,003
= 0,003 15 — 4 7
N 75 y =3,05¢e 0,915 —0,93 3,
150 1,886
JloBKrHA JTHCTKA
BK
25
Osepo y=—16E-2x+5,12{0,874| 0,935 | 3,7
Bepone 75
150
BK
Bonoiima- 25
OJIOIZKYBAY 75 y = 4,98 0:004 0,718 —0,802 | 1,9
YAEC
150
o BK
3epo 25 | y=4.25e00% 0,839 —0,890 | 2.8
Tnboke
75
450

HacCiHHSI 3 YCiX IOCIHiIXyBaHUX BOJOIM ITOCTYIIOBO
rnepexoauB y JiBoOiuHuit. Lle xapakrtepusye Oinblny
YYTJIMBICTh MPOLECY MPOPOCTAHHS JUCTKA 10 BILIUBY
TOCTPOrO iOHi3yBaJbHOTO OIIPOMiHEHHSI.

JBodakTopHUil aHami3 3a (haKTOpaMu <«XpOHiuHE
ONPOMiHEHHSI» Ta <«TOCTpE OIIPOMIHEHHS» II0Ka3aB
3HaYYIIiCTh BIUIMBY 000X BUIIiB ONPOMiHEHHS Ha poC-
TOBI peaxllii NapoCTKiB HACIHHSI 0YepeTy 3BUYaHOTO
(Tabn. 3).

BennuuHa po3paxoBaHoro kpurepito F Oynaa 0ilb-
100 MOPIBHSHO 3 TaOJIMYHOIO U1l BCiX BMOIpOK 3a
piBHiB 3Hauymocti P = 0,951 P = 0,99. Lle Bkazye Ha
CYTTEBUI BIUIMB XpPOHIYHOTO Ta TOCTPOTO OMPOMiHEH-
HsI Ta iX CyMiCHOI [ii Ha JiHiiiHi TOKa3HUKU POCTY Ta-
POCTKiB HAaCiHHSI OUEPETY.

BcraHoBeHO 0OepHEHY KOpeNsliiiHy 3a71eXHiCTh
MiX JIIHIHHUMU TTOKa3HUKAMM POCTY KOPEHsI Ta JIUCT-
Ka B HACIHHEBOTO MOTOMCTBA OUEPETY Ta MOTJTUHEHOIO
JI03010 TOCTPOTO OINMPOMIHEHHS Ha JeB’ATy mo0y J0-
cltigy: KoedillieHT KOopesiii sl KOpeHsI MapoCTKiB
HaciHHSI pocsuH 3 03. BepoHe crtaHoBuB —0,99, misa
muctka —0,94; nns BO YAEC —0,89 Tta —0,80; mis 03.
mmooke —0,93 i —0,89 BinmosinHo. PesynbraTu per-
peciifHOro aHali3y 3B 3Ky BEJIMYMHU TOCITIIXyBaHUX
MOKAa3HMKIB Ta J03U JOJATKOBOTO TOCTPOIO OIMPOMi-
HEHHS HaBEICHO B Ta0II. 4.

BiporigHicTh maHOro 3B’I3Ky Y BMIIaIKy o03epa
BepOHOTrO 17151 KOpeHiB Ta JIMCTKIB MiATBEPIXKYETh-
Cs BUCOKMMM 3HAYEHHSIMH PO3PaXOBaHOTO KPUTEPIlO
CThloIeHTa ¢ TIOPIBHIHO 3 TAaOJMMYHUM 3HAYCHHSIM,
sIKe CTaHOBUTH 1,886 mys1 piBHs 3Hauymocti P = 0,80.
VY 3B’s13Ky 3 IIUM OyJ1a IIpUitHITa HY/IbOBA TillOTe3a PO
BipOTiIHICTh KOPEJISLIii 151 TaHOTO PiBHS 3HAYYLIOCTi.

INpencraBieHHs TiHIMHUX MOKA3HUKIB MApOCTKIB y
BiZHOCHUX OAMHULIAX (% BiI BJIACHOIO HEOIIPOMiHE-
HOTO KOHTPOJIIO) Ha AeB’SITy 100y AOCTiIy JOIOMOLJIO
YiTKO BUSBUTH BIUIMB JOJATKOBOTO OIPOMiHEHHSI Ha
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Puc. 2. BruiiB 101aTKOBOTO TOCTPOTO OMPOMiHEHHST Ha TOBXWHY KOPEHS Ta JIMCTKA TTApOCTKiB HaciHHS Phragmites australis,

% Bin BK

Fig. 2. Impact of additional acute ionizing radiation on length of roots and leaves of the Phragmites australis seed germs, % from

own control

PO3BUTOK MApOCTKa i MOPIBHITU KPUBI «103a—e(heKT»
IIJIST pi3HUX BUOIpOK (puc. 2).

3allexXHICTh «103a—e(eKT» 3a MOKa3HUKAMU JIOB-
KMHU KOPEHsI Ta JIMCTKA MapOCTKiB HACIHHEBOTO TO-
TOMCTBa POCIUH i3 BogoiiM Y3B i KOHTpOJBHOI BO-
norimu (o3epo BepOHe) BimoOpaxeHa KIaCUIHUMU
KPUBUMM HU3XiTHOTO XapakTtepy (Yarmonenko et al.,
1984; Hrodzinskiy, 1989).

Ha xpuBux «moza—edexr» y MapocTKiB HACiHHS
POCIIMH i3 KOHTPOJIBHOI BOOOMMU CITOCTEpirajaocs pa-
JiocTiliKe «riede» 1151 000X AOCHiIKYBaHUX JiHIMHUX
MOKa3HUKiB. MM TNpUITyCKAEMO, 110 HACiHHEBE IIO-
TOMCTBO POCJUH 3 o3epa BepOHe OubIn pamiocTiiike
3a IOCJiMIXyBaHUMHU MOKa3HUKAMM TOPiBHSIHO 3 iH-
MU,

BigcyTHicTh MOAIOHOTO «Ijieya» CBIMYUTh PO Mifd-
BUILIEHY YYTJIMBICTh 00’ €KTa A0 BIIUBY iOHi3yBaJIbHOTO
punpoMiHeHHs1 (Hrodzinskiy, 1989). Iunamika pocty
KOpEHSI Ta JIUCTKA B ITAPOCTKiB HACIHHEBOI'O OTOMCT-
Ba 3 o3epa [muboke (11,9 clp/pik) BKkasye Ha 3MiHU B
iforo pagioaganTUBHOMY MOTEHLiaJli. 32 OIIPOMiHEHHS
no3010 25 Ip NiHilHI TOKAa3HUKU MapOCTKiB MOPiBHSIHO
3 HEONIPOMiHEHVM BJACHUM KOHTPOJIEM 3HU3UJIUCS B
cepenHboMy Ha 20 %. AJie 3 TOJAIbIINUM MiABUILIEHHSIM
no3u 1o 751 150 Ip, o B 3 Ta 6 pasiB Giibla Bim mo-
nepeaHbOl J03M, BiICTaBaHHS B POCTi YIIOBIIBHUIIOCS.
IlopiBHSHHSA KpUBUX «A03a—edeKT» Mokaszano, IO
pPOCTOBI peaxliii Ha OINpPOMiHEHHSI KOpEHS Ta JIMCTKa
MapocTKa MOMITHO Biapi3Hsucs. Halibinbiui po3oix-
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HOCTI B peaKllii KOpeHsI Ta JIUCTKA Ha JOJATKOBE FOCTpe
OTNPOMIHEHHST BUSIBUJINCSI B TIAPOCTKIB HACIHHEBOTO
MOTOMCTBA POCJIMH, 1[0 OTPUMYIOTh 103y XPOHIYHOTO
omnpoMmideHHs 3,7 clp/pik (BO YAEC). 3adikcoBani
PO30iXXHOCTI B POCTOBUX PEaKIlisiX KOPeHs Ta JUCTKa
MapoCTKa HACiHHS oyepeTy 3BMYailHOI0 MOXYTb CBifl-
YUATU TIPO OUIBIIY BPa3aUBICTh OiOXiMiYHUX MTPOIIECIB,
1110 BiAMOBIZAIOTh 3a PiCT caMe JIUCTKA.

BucHoBku

3apeecTpoBaHO BipOTiAHUI BIUIMB JOJATKOBOIO IOC-
TPOTO i0HI3yBaJILHOTO OIPOMIHEHHS J03aMu 25, 75 ta
150 Ip 3 moryxHictio 0,69 Ip/c i XxpoHiYHOTO — 3 T10-
tyxHicTio 0,03, 3,7 i 12 cIp/piK, a TaKOX IXHS CyMicHa
Ilisl Ha AWHAMIKY JiHIHHUX MOKa3HUKIB OYEPETy 3BU-
YaHOTO, 110 MiATBEPIKYETHCS PE3yJIFTaTaMU KOPEIs-
LiiiHOTO Ta NBO(aKTOPHOTO aHAJIi3iB 3a PiBHIB 3HAUY-
mocti P=0,801 P=0,95—0,99 BigmoBigHO.
ITapocTku HaciHHs odepeTy 3 BomoriM U3B xapak-
TepU3yBAINCS 3HAYHOIO 3aTPUMMKOIO ITPOPOCTAHHS Ta
MOBUIBHAM POCTOM, 1110 TTOCUJTIOBABCS 3a JOIaTKOBO-
IO TOCTPOrO OMPOMIiHEHHS MOPIiBHSAHO 3 MOKa3HUKA-
MM HACiHHSI 3 KOHTPOJIbHOI BomoiimMu. VIMOBipHO, Lie
CBiIUUTH TPO iXHIO 3MiHEHY padialliliHy CTilKiCTb, 1110
IIOB’SI3aHO 3 TPUBAJIM MepeOyBaHHSM POCIUH B YMO-
BaX XpOHiIYHOTO padialliiiHOro OrpoOMiHEHHS.
JluHaMiKa poOCTOBHMX IIPOLIECiB KOpeHSI Ta JIMCTKA
MapoCTKiB HaciHHS pocauH i3 BomoiiM Y3B migno-
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PSAIKOBYBaIacsl €KCIIOHEHIiaIbHIN 3amexXHocTi (R? =
0,89—0,997 i 0,93—0,999 BimmosigHo). PicT KopeHs
Ta JIMCTKA TTapOCTKiB POCIINH, sIKi 3a3HAIOTh (DOHOBUX
JIO30BUX HaBaHTAXEHb, MiAMOPSIKOBYBaBCS JIiHIAHIN
zanexHocTi (R?2=0,75—0,9910,83—0,96 BianosiaHo).

BcTaHoBieHO BiporimHy o0epHEeHY KOpesLiiHy 3a-
JIEXHICTh MiX J03010 10JAaTKOBOTO TOCTPOIrO OMPOMi-
HEHHS i JOBXWHOIO KOPEHs Ta JINCTKA MTapOCTKiB Ha-
CiHHg 3a piBHg 3HauymocTti P = 0,8. KoedilieHT Ko-
pensil BiAITOBIAHO CTaHOBUB: Wi 03. Bepone: —0,99
ta —0,94; s BO YAEC: —0,89 ta —0,80; nist 03. [Nu-
ooke: —0,93 ta —0,89. PerpeciitHuit aHami3 BUSBUB
eKCIOHEHIIHY 3aJIeXKHICTh MiX 103010 J0JaTKOBOIO
TOCTPOTO OIPOMIHEHHSI Ta TIOKa3HWKAMM JTOBXUHH
KOpEeHs Ta JINCTKA MapoCTKiB HACiHHS 3 Bogoiim U3B
(R?=0,80—0,9210,72—0,84 BignoBinHo). Y BUNAIKy
03. BepOHe Taka 3ayiexHicTb Oyi1a JiHiitHow (R? = 0,99
ta 0,87 BigmoBigHo). Pe3ynbsraté mOCHigKeHb AWUHA-
MiKM TIPOPOCTaHHSI HACIHHEBOTO ITOTOMCTBA OYEPETY
3BUYAHOTO CITIOHYKAIOTh A0 MPUIYIIEHHS PO 3Hay-
HY Bpa3iuBiCTh (Pi3i0JOriYHUX TMPOLIECIB Y PAHHBOMY
OHTOI€HEe3i HaCiIHHEBOIO MOTOMCTBA POCIUH BOIOWM
Y3B, nme xpoHiuHe I030Be HaBaHTaXXEHHS Ha 0OaTh-
KiBCbKi POCJIMHU cTaHOBUTH 4—12 cIp/pik.

AHai3 JMHaMiKy JIiHIHHUX TMOKa3HUKIB poOCTy Ia-
POCTKiB HAaCiHHSI JOMiHAHTHUX BUIiB POCIAUHHUX YT-
PYIIOBaHb MOXKe PO3TJISIIATHCS SIK BaXXJIMBa CKJIaJgoBa
KOMIUIEKCHOTO PaJioeKOJOTiYHOTO MOHITOPUHIY Ta
ImiacTaBa Ijis po3poOKHU 3aX0/IiB 3aIM00iraHHs HEraTUB-
HUM HacJiaKaM i0Hi3yBaJIbHOTO BUIIPOMiHEHHS 11010
0iOTH BOIHUX €KOCUCTEM.
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Mop(hoMeTPHYECKHE IOKA3ATEIH CEMEHHbIX MPOPOCTKOB
Phragmites australis u3 BonoemoB YepHoObLILCKOi 30HBI
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'"HanmoHa bHbIH aBUalIMOHHBI YHUBEPCUTET
rp. Kocmonasra Komaposa, 1, . Kues, 03680, Ykpauna

NucTutyT ruapoouonorun HAH YkpauHsl
np. [epoes Cranunrpana, 12, . Kues, 04210, Ykpauna

[pencraieHbl pe3yabTaThl UCCIENOBAHUIA BIUSTHUS TOTION-
HUTEJTBHOTO OCTPOTO MOHU3MPYIOMIETO M3TYYeHUs B 033X
25, 75 n 150 Ip Ha pocToBBIE TTPOLIECCHI MPOPOCTKOB CEMSTH
Phragmites australis (Cav.) Trin. & Steud, npouspacraroiiero
B YCJIOBUSIX XPOHUYECKOTO PATUAIIMOHHOTO BO3MEHCTBUS B
Bomoemax YepHOOBUILCKOW 30HBI OTYyXneHMs. IIpoaHa-
JIU3MPOBaHbI JINHEWHbIE TIOKA3aTeId MPOPOCTKOB — JITMHA
KopHsI 1 juctka. [lokazaHo, UTO TOTIOJTHUTEIBHOE OCTPOE
00JTy4eHHe NeiCTBYET YTHeTalollle Ha pOCT KOPHSI U JIMCTKA
TIPOPOCTKOB CEMSTH TPOCTHUKA OOBIKHOBEHHOTO, YTO CBSI3bI-
BaeTCsl ¢ TIOBBIIIEHHON pPallOYyBCTBUTEIBHOCTBIO (PU3HO-

Yavnyuk A.A.!, Shevtsova N.L.2, Hudkov D.Y.2 Assessment of
additional ionizing radiation impact on morphometric indices
of seed germs of Phragmites australis from water bodies of the
Chornobyl Exclusion Zone. — Ukr. Bot. J. — 2015. — 72(5):
446—456.

'National Aviation University
1, Cosmonaut Komarov Prosp., Kyiv, 03680, Ukraine

nstitute of Hydrobiology, National Academy of Sciences of
Ukraine
12, Heroes of Stalingrad Prosp., Kyiv, 04210, Ukraine

The present paper deals with the research results of 25, 75 and
150 Gy additional acute ionizing radiation impact on growth
processes of seed germs of the common reed, Phragmites aus-
tralis (Cav.) Trin. & Steud, in conditions of long-term ionizing
radiation impact in water bodies of the Chornobyl Exclusion
Zone. Linear indexes of leaf and root length of the germs were
analyzed. It is shown that additional acute irradiation leads to
inhibition of leaf and root growth of the common reed seed
germs. It is probably connected with high radiosensitivity of
physiological processes during early ontogenesis of acutely
low-dose irradiated plants.

JIOTUYECKUX ITPOLIECCOB PAHHETO OTHTOICHE3a Y XPOHUYCCKU

. K rds: Phr ] rali. ionizin
00JIy4aeMbIX MaJIbIMU J03aMU PACTCHUIA. ey words: Phragmites australis, seeds, io g

radiation, Chornobyl Exclusion Zone.
KnioueBnwie cioBa: Phragmites australis, ceMeHa,
HMOHM3UpYIollee n3nydeHue, YepHOOBIIbLCKAsK 30Ha
OTUYKICHUS.
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Yonuk B.1., ®enoponuyk M. M. Daopa Yipaincokux Kapnam. — Teprnonins: T3OB «TepHorpad», 2015. — 712 c.

«®ropa YkpaiHcbkux Kapmnar» € TOBHUM 3BeI€HHSIM BUIOBOTO CKJIany CyAWHHUX POCJIMH i€l TepuTopii,
110 32 CYTTIO i hOPMOIO MOXKHA PO3TJISIAATH SIK Ipyre BUunaHHs «BusHauHuka pociuH YkpaiHcbkux Kapmnat»
(1977). HoBuM y 11iit mparli € 30iIbIIIeHHST BUOOBOTO CKJany Ha 520 TaAKCOHOMIYHUX HaliMeHyBaHb. TaKuM
yuHOM, (aopa YkpaiHcbkux Kapmat HapaxoBye 2532 BUAM CMOHTaHHOI (JOpU, a TaKOX HaWBaXJIMBilli
KyJAbTHUBOBaHi Buau. HaBegeHo ixHI0 TeorpacgiuyHy, €KOoJOriuyHy, (iTOCO30J0TriYHYy XapaKTepUCTUKU Ta
cyuyacHy HoMeHKkJaTypy. [logmaeTbcs naTuHCbKa abeTKa, a TAKOX TpaHCIiTepallis yKpaiHChbKUX i JIATUHCHhKUX
BUMOBIIeHb. lle BaXJIMBO, OCKIIBKM HHWHI Y BUIaX He BUKJIAZalOTh OCHOBU JJATUHCHKOI MOBH, i CTyIEHTH
BUMOBJISIIOTh JJaATUHCHKiI Ha3BU Ha aHIJIiHChbKUN MaHep, IO YTPYAHIOE PO3YMiHHS, NIPO SIKY caMe POCIUHY
neThes. Brmepie B yKpaiHCBKiil i KOJUIIHIA COIO3HIN (3a NeIKMMM BMHSTKAMM) HayKoOBiil OOTaHiuHiit
JiTepaTypi IogaHO HArOJOCH Ha Ha3BaxX yCiX TAaKCOHIB, 110 YHi(iKy€E Ta CTaHZAPTU3YE iX 3 EBPONEHCHKUMU
MoBaMu. HeoOxinHicTs BumaHHs «PJopH ...» Ha CydaCHOMY PiBHI MIUKTYETHCS 1IIe i TUM, 1ITO HAsIBHi CbOTOTHI
«Dnopa Ykpainn» (1937— 1964), «OnpeaeanTensb BRICITUX pacTeHU YKpauHbl» (1987), « BUBHAaYHUK pOCINH
Vkpaincekux Kapmat» (1977) cdhaxoBo Ta MOpajJbpHO 3acTapiliv i cTaau OibaiorpadgiyHUMHM papUTETaMU.
IIpaus inocTpoBaHa rabiTyalbHUMU W aHATITUMHUMU MaJTIOHKaAMU.

g uaykosuie (cucmemamukie, @aopucmis, ekoaoeie, cneyiaricmié 3 0XOpPoHU HNPUpPoOU), NPAUIGHUKIE
2ic08020 Ma cinbCbK020 eocnodapcme, 8uKaadauie euuiie, apmaueemise, mypucmia, cmyoenmie 0ion02iYHUX,
CinbCbK020Ccn00apcvKux i nicieHuuux cneyiaibHocmell.
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