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KIHETUYHI OCOBJ/IUBOCTI YTBOPEHHA TA POCTY NMU/TIKOBUX TPYBOK NICOTIANA

ALATA IN VITRO NICNA AIT IOHI3YIOYOI PAAIALIT B PI3HUX AO3AX
HauioHanbHuit yHiBepcuTeT biopecypcis Ta NPUPOJOKOPUCTYBAHHA YKpaiHu (m. Kuis)

38’A30K ny6nikauii 3 N1aHOBMMMU HayKOBO-A0CAIA-
HUMK poboTamu. [ocniaKeHHA BMKOHAHO B pPamKax
HayKOBO-A0C/iAHOI poboTM Kadeapwn pagiobionorii Ta
paaioekonorii HauioHanbHOro yHisepcutety biopecyp-
ciB Ta NpUpoAoKopucTyBaHHA YKpaiHm «OcobaumsocTi
Aii iOHI3yt04Oro BMNPOMIHIOBAHHA HA MPOUEC FaMeTo-
reHesy y BuLMX eykapioT», N2 aeprkaBHOi peecTpauii
0118U000397.

Bcryn. MNpopolyBaHHA NUIKY HA NOXWUBHOMY cepea-
OBMULLi € OAHUM i3 Cy4aCHUX METOAIB CNOCTEPENKEHHSA 3a
NPOPOCTAHHAM MUAKY Ta POCTOM MWKOBUX TPYBOK in
Vitro, AKU 4a€ 3MOTY He TiIbKM POBUTU BUCHOBKM LLLOAO
KUTTE3LATHOCTI YonoBivoro rameTtodity, ane i aHanisy-
BaTW MOro 3annigHtooYi BAaCcTMBOCTI. Tak, Npu BCTaHOB-
NEeHHI KNITUHHUX MeXaHi3MiB YTBOPEHHA FHOreHeTuny-
HUX FanaoigiB 3a AOMOMOrOK MPOPOLLYBAHHA MUIKY
in vitro Baanocb NoKasaTtu, WO ramma-pagiauia 610Kye
MiTO3 reHepaTMBHOI KNITUHU B MUIKOBIM TPyOUi WAsXom
YTBOPEHHA PecTUTYTMBHOrO Aapa. Yepes Te, i3-3a Bia-
CYTHOCTI aKTUBHUX CNepmiiB, 3anigHEHHA ANLEKNITUHM
B 3apOAKOBY MilLKY He Biabysanochb [1,2].

B papgiobionoriyHnx JocnigmeHHAX MeTon, npopo-
LLYBAHHA NWAKY in vitro BUABMBCA BKpa edeKTUBHUM
npv BCTaHOBAEHHI cybneTanbHUX Ta NeTasbHUX [03, A
TAKOX CMEKTPY paialiMHUX NOLKOAMKEHb YOI0BIYOrO
rameTtodity. Tak, UMM METOAOM BAA/I0CA NOKA3aTH, L0
OBOKMITUHHUI NUNOK BiNbLIOCTI MOKPUTOHACIHHMX poc-
JIVH XapaKTepu3yeTbcA NiABULLEHOI PaAiope3nCTeHT-
HICTIO, OCKiNbKK #oro /I, AK NPaBW/IO, 3HAXOANTHCA B
iHTepsani 300 — 1500 Ip [3,4].

OCTaHHIM YacoM 3aCTOCyBaHHA Pi3HUX KCeHobioTu-
KiB, 30Kpema ioHi3yto4oi pagiauii, ona iHAyKuii anomik-
c1ca, MyTaraHesy Ta TPaHCreHo3y y poC/InH HabyBae Bce
6inbworo posmaxy. Tak, B cepii nybnikauii [5-11] 6yau
NpoaHani3oBaHi POCTOBI BNACTUBOCTI raMMa-onpomiHe-
HOro MWAKY rapbysa, NOAYHULi, TMMOHY, rperindpyTy,
anefnbCuHa, AMHI Ta KaBYyHa, WAAXOM MOro Ky/NbTUBYBaH-
HA Ha NOXXMBHOMY CepefoBMLLi in vitro, Wwo Aano 3mory
BCTAHOBUTW BIANOBIHI 403M ANA iHAYKLIT ranaoigHoro
Ta AMNIOIAHOrO NapTeHoreHesy, a 3ro40M BUKOPUCTaTH
TaKWI raMMa-OnpPoOMiIHEHUI NMUIOK B CeNeKLiMHO-TeHe-
TWUYHI poboTi.

Merta pob0oTu nonsArana y BUBYEHHI KiIHETUUYHUX OCO-
61MBOCTEN MPOPOCTAHHA MUAKY Ta POCTY NUIKOBUX TPY-
60k Nicotiana alata in vitro nichs onpomiHeHHs cyxoro
NUAKY Pi3HUMKM J03aM raMMa-pagiauii.

O6’ekT i meTogm pocnipgKeHHs. 3 meToto 360py
NUAKY TIOTIOHY AYXMAHOrO, Cno4aTky 36upann Hepos-
KpUTi BYTOHM, BUYYann 3 HUX MUAAKKU Nepes, NoYaTKoM
aHTe3MCy Ta NepeHoCuM ixX B YawKu MeTpi, e Tpumanm
npotarom 30 rog npu TemnepaTypi 20°C Ta BONOrocTi
nositTpa 60%. MNicna po3KPUTTA NUAAKIB 3 HUX BUTPYLLY-
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Ba/IM MUIOK, KOTPWA 3rogom 3bepiranu B 6rokcax npu
-18°C.

Munok npopoutyBann B po3umHi 10% uyKposu Ta
0,01% 60pHOI KMCNOTM Ha BOAOMNPOBIAHIN BOAj, AKY
nonepeaHbo NpodinbTPYBaAM Nig, TUCKOM Yepes Mini-
noposuit einbTp dipmu «Millipore» 3 giameTpom nop 8
0,22 mKM. Ona npopowyBaHHA 0,2 Mr NUAKY CMOYaTKY
nepeHoCUAN Ha MOKPUBHE CKenblge, a NOTiM Moro 3a
[0MOMOrol0 FO/IKM PIBHOMIPHO PO3MNoAinAaAn no no-
BepXHi Kpanai, wo mictuaa 0,04 ma NoxXMBHOIO cepes-
oBuLLa. MpUroToBAEHI TaKMM YMHOM MNpenapaTn pPos-
MilWwann B YawkKax MNeTpi pa3om 3i WmaTKamu BOAOroro
binbTpyBanbHOrO Nanepy AnsA 3anobiraHHA BUCUXaHHIO
NWAKOBOI cycneHsii. MpopoLLyBaHHA KOHTPOALHOIO Ta
ramma-onpoOMiHEHOrO MWKy NPOBOAWMAW Yy TPbOX MO-
BTOPHOCTAX Npu TemnepaTypi +28°C Ta ocBiTAeHOCTI B
800 nK. MNMnAOK BBa*Kanu NPOPOCAUM, AKLWO AO0BXKMHA
nuaKkoBoi TpybKku Byna He MeHLle AiameTpa NUAKOBOTO
3epHa. BBarkaeTbCA, WO 3@ TAKOI CUTYaLl B MUAKY BXKe
NMOYMHAETBCA CUHTE3 NEKTMHOBUX PEYOBWMH, KOTPI TaK
HeobxiaHi Ana nobyaosu KNITUHHOT cTiHKK [4]. NMpopoc-
TaHHA Ta AOBXUHY NMUAKOBUX TPYOOK BU3HAYanu 3a [o-
NOMOTOI0 OKYNAP-MiKpoOMeTpa nig mikpockonom « MBU-
3» (Pocifa) Ha 36inbweHHi x150. MpopoCTaHHS NUKY Ta
cepeaHio AOBXKUHY NUIKOBUX TPYHOK BU3HAYann y Bu-
6opLi 3 4BOXCOT AOBINbHO BiAiBpPaHUX MUAKOBUX 3EPEH.
Mpw ubOMy 40BipYi IHTEPBAIN BCTAHOB/IOBA/IM B MEXKaX
+1,96 ctaHgapTHOi noxmbku (SE), Kepyroumnch ABob6iu-
HOM KPMBOK HOPMAJIbHOTO PO3NOAINY AAHWUX NpU p =
0,95. MpopoCTaHHA NWIKY Ta AOBXUHY MUIKOBUX TPY-
60K Ha rpacdikax nosHayanu y BiflCOTKax Bif, KiHLEeBOro
3HAYEeHHA BIAMOBIAHUX KOHTPO/JbHUX BeanymH. Onpo-
MiHEHHA CYXOro MWKy ramma-npoMeHAMM NPOBOAUIN
npwv noTy»HocTi Ao3m 0,2 Mp/c.

CTaTUCTUYHI BiIAMIHHOCTI ANA Pi3HUX [03 OMpPOMiI-
HEHHA BM3Ha4Ya/n 3a AONOMOrOK AMCNEepCiMHOro aHa-
nizy «<ANOVA» Ta HenapHoro KpuTepia CTbrogeHTa 3 no-
npasKkoto boHdepoHi npu p < 0,05 [12].

Pe3ynbrati gocnigKeHb Ta ix 06roBopeHHA. BuKo-
PUCTaHHA KanenbHOi KylbTypy NUKY AAaN0 3MOry npo-
CTEXMTM 32 Nepebirom npouecy NPOPOCTaHHA Ta POCTY
NMUAKOBUX TPYOOK THIOTIOHY AYXMSHOMO Ha LWTy4YHOMY
NOXXMBHOMY CEpefoBULLi Ta BCTAHOBUTU ANHAMIKY Npo-
POCTaHHA AK iIHTAKTHUX, TaK i rAMMa-ONPOMiHEHUX NUA-
KOBWX 3epeH. Lli pesynbtatn npeacrasneHi Ha puc. 1. Ak
6aunMmo, ramma-onpoMiHEHHS NMUAKY B A03i 5 [p maike
He NO3HAYAETbCA Ha WBMAKOCTIi MPOPOCTAHHA NMUAKOBUX
3epeH, KOoTpe AK i B KOHTPOAi po3no4vmHaeTbea 3a 0,5
rof, NicnAa nNo4vatky KynbTUBYBaHHA NMWAKy. [popocTtaH-
HA NWUAKY BiAbyBanocs NPOTArOM NepLUnX TPbOX FOAMH,
nicna Yoro NOBHICTIO NpuNUHANOCA. MNpu Lbomy 3aranb-
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1200 p—-2,5roa, a npn 1500 I'p — nnwe 0,7 nun-

120 ——5Tp KoBMX TPYOOK 3a rog,.
=300 Tp AHani3 AMHaMiKM pOCTy NMUAKOBUX TPYOOK B
100 —a—800Tp cycneHsii HeonpomiHeHOro MWKy BCTaHOBWB,
LLLO Lei npouec BiabyBaeTbCA B AeKiNbKa cTagin
80 B ) (puc. 2). Tak, Bigpasy nicns NPoOpPOCTaHHA NUA-
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KOBi TPybKM nouymHanu wemako 36inbluyBaTi
CBOKO [OOBXWHY MPOTATOM nepwux 2,5 roguH,
nicns Yoro NPoLEec PoCTy MUIKOBUX TPYOOK 3Ha-
YHO YMOBI/IbHIOBABCA.

Ha BOCbMYy rOAMHY KyNbTMBYBAHHA MUAKY
in vitro cepefHA AOBXMHA MUNKOBUX TPYOOK
3HOBY MO4YMHana pi3Ko 3poctaty, a Tomy [A0o-
cArana mamxe 92% CBOEI KiHLEBOI BEINYUHU
Ha 11 rogmHy. Ha ubomy eTani cnocrepirano-

23 CA raibMyBaHHA NoAa/iblLIOro PocTty NUAKOBUX

Tpy6oK. Yepes Te, cepeaHs A0BXKMHA MUIKOBMX

Puc. 1. intHamika NpopocTaHHA rAMMa-ONPOMIHEHOrO NUKY TIOTIOHY

ayxmsaHoro (Nicotiana alata) in vitro.

TPYy6OK Ay)Ke MOBiIbHO MPOTATOM HaCTYyMHMX
CEMW TOAMH AOX0AWMNA A0 CBOTO MaKCMMaslbHO-
ro 3HaYeHHs i NPUNUHANA CBOE Nogasblie 36ib-
WeHHA, Nepexoasayu Ha CTauioHapHUI piBeHb.
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TakMM YMHOM, ANA MNpouecy POCTy MUAKOBUX
TPYOOK XapaKTePHUM € iCHYBaHHA AEeKiNbKOX
cTagin. Tak, Ha cTagii 1, KoTpa TpuBana nepLui
TPW roguHK, BigdyBanoch WBMAKE NOLOBKEHHA
nuaKosux Tpybok. Ha cTagii 2, KoTpa noynHana-
cA nicnAa TPeTboi roAMHU | TpMBana LWe YoTupu
roAuHu, BifabyBanoca piske ranbMyBaHHA WBUA-
KOCTi pOCTy MUIKOBMX TPyOOK, a TOMy ix noao-
BXXEHHA NPOXOAWIO Ay»Ke NoBinbHO. OgHaK Ha
cTagii 3 WBMAKKIM picT NMAKOBUX TPYOOK NOHOB-
NoBaBCA | TPMBAB LWe npoTtarom 3-4 roguH, nicna
yoro (cTagis 4) WBMAKICTb POCTY NMUIKOBUX TPY-
60K 3HOBY YMOBI/IbHIOBaNaCh i MOCTYNOBO 3HU-
»KyBanacb A0 HyNA Ha 18 roguHy KynbTUBYBaHHA
nuAKy. Ha ctagji 5 nuakosi TpybKu BxKe Ginblue
He pocau. o Toro ¥, B cycneHsii iHkonu (8o 1%)
CNocTepiraBcs HEKOHTPOIbOBAHUI BUKNUA, LUTO-

Puc. 2. iIntHamika pocTy NMAKOBUX TPYBOK ramma-onpomiHeHoro
nUAKy TIOTIOHY ayxmsaHoro (Nicotiana alata) in vitro.

Ha KiNbKiCTb NPOPOCAOro NUAKY CTaHOBWUAA NpUbAN3HO
82 % i byna TaKoto, AK i B KOHTPOI.

36inbWweHHA 03X onpomiHeHHA nuaky go 300 Ip
npu3Beno A0 3POCTaHHA TPUBAOCTI IATEHTHOrO nepi-
oAy [0 MOYaTKy NPOPOCTAHHA MUAKY in vitro, KOTPUI B
LbOMyY BMMNAZKY B¥e CTaHOBMB NpnbaM3HO 1,2 roa, Lo
B 2,4 pa3n nepeBuULLYyBaso KOHTPOAbHE 3HAYEeHHA. Npo-
POCTaHHA ramma-onpomiHeHoro B go3i 300 Mp nuaky
TpmBano 7 rof, i 4OCAMNO KiHLEBOT BEANYNHU B 62%, WO
CTaHOBW0 85% KOHTPO/NbHOIO 3Ha4YeHHA. PO3paxyHKu
NMOKa3yHTb, WO Ha KOXHi 100 nuiKkosumx 3epeH B cepen-
HbOMYy 3'ABNANOCA 9 MUAKOBUX TPYOOK KOMXKHY FrOAMHY,
ToAi AK npu A03i B 5 [p Ta B KOHTPOAI NPOTATOM NpPo-
pPOCTaHHA Ha KOXHi 100 NMAKOBUX 3epeH KOXKHY roauHy
3’aBnanoca no 27 NUAKOBUX TPybOK. IHaKWwe Kaxyuu,
ramma-onpomiHeHHa B8 go3i 300 p 3ymoBMAO ranb-
MYBAHHA LWBWUAKOCTI NPOPOCTAHHA NUAKY B 3 pasu. 3i
36iNbWEHHAM 4031 ONPOMIHEHHA MUAKY NOMIYeHi TeH-
OeHuii nocuntoBanuce. Tak, npu posi B 800 p 3aranb-
HWIM TepMmiH NpopocTaHHA cTaHosmB 11 roa, npm 1200 p
—14rop, a npu 1500 Ip BXe gocaras 19 roa. OgHo4acHoO
BMABUIOCD, LLLO WBUAKICTb YTBOPEHHSA MUAKOBUX TPYOOK
B cycneHsii nuaky npu 800 p gopisHoBana 5,2 roa, npm

naa3Mu NUAKY HA30BHI, L0 NOEAHYBANOCH 3 OA-
HOYACHUM TPiICKaHHAM KiHUYMKIB NUIKOBUX TPYOOK.

MicnAa onpomiHEHHA MNWAKY FaMMa-nNPOMEHSMU B
no3ax 5 — 300 M, Ha KIHETUYHMX KPUBUX POCTY MUIKO-
BMX TPYOOK NEerko NomituTu 36epeskeHHs BCiX BULLe-
3a3Ha4YeHnx N'ATK cTagin pocTy. 3miHIoBanacsa nAuue ix
TpuBanicTb. B Tol e vac, npu ao3i 8 800 p Ha KiHe-
TUYHIN KPWBI POCTY NUNKOBUX TPYOOK MOXKHA No6aunTm
BiAICYTHICTb CTagii 3, AKa Nos’s3aHa 3 NOBTOPHUM 3POC-
TaHHAM LWBMAKOCTI POCTY MWUAKOBUX TPyboOK. 3i 36inb-
LWEeHHAM 03K onpoMiHeHHA nuaky ao 1200 MNp Ta 1500
lp npovec pocTy NMAKOBUX TPYOOK Bce binblie Habysas
NOCTYNaJIbHOrO XapakTepy, MPOXOAUB PiIBHOMIPHO Ta
XapaKTepm3yBaBCA 3HUKHEHHAM Byab-AKOT Pi3HULi MiX
CBOIMM CTagismu.

TakKMM YMHOM, NPOBEAEHUMU OCAIAKEHHAMM By0
NOKa3aHo, L0 3 POCTOM 4,031 ONPOMIHEHHSA MWJIKY B Aia-
nasoHi 5 — 300 p BiAOYBAETbLCA NOCTYNOBE CKOPOUYEHHSA
CTaAii NOHOBNEHHA NPUCKOPEHOTO POCTY NMUAKOBUX TPY-
60K, a npu 800 Ip ii NnoBHEe 3HMKEeHHA. OQHOYACHO 3HU-
KaloTb BiAMIHHOCTI MiX iHLWUMMWU CTaZIiAMKU POCTY NMUIKY,
a cam npouec HabyBae PiBHOMIPHOrO MOCTynasibHOrO
XapaKTepy 3 NOCTIMHO WBUAKICTIO.

OTpvMaHi AaHi MaloTb BaK/IMBe TeOpeTUyHe 3Ha-
YEHHA, OCKINbKM [aloTb 3MOTy 3pPO3YyMITU MeXaHi3m
«MeHTOpHOro edeKkTy» B 3anuieHHi NUAKOBUMU CyMi-
WamMM 3 raMmma-onpomMiHeHMM KomnoHeHTom [13]. B
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TaKUX MWUIKOBUX CyMillax raMma-onpoOMiHEHUA B A03i
1000 lp nunokK Biairpae posib NPOBiAHMKA, AKWK Aa€E
3MOry iHTaKTHUM NUAKOBMM TpybKkam gonatm 6ap’ep
BHYTPILUHbOBMAOBOI HECYMICHOCTI Ta A[O0poCcTaTu Ao
3aB’A3i i cim’AHMX 3a4aTKiB. B TOM e Yac, Ha OCTaHHbO-
My eTani NPoramHoi cTagii 3anniAHeHHA iHTaKTHI NUIKO-
Bi TPyOKM, AK NpaBuio, 0braHsaoTb raMma-onpoMiHEHi
NUAKOBI TPYOKM, @ TOMY CaMOCTIMHO NMPOHMKAOTL B e
HenoLWKOAXEHI 3apOAKOBI MilLKM Ta 34iACHIOOTDL iX 3a-
nAigHEeHHS.

BuABNAETbCA, WO TakMii peHoMeH BifbOyBa€eTbCA 3a-
BAAKM HECMPOMONKHOCTI raMMa-ONpPOMiHEHUX MWUKO-
BUX TPYOOK, MOPIBHAHO 3 IHTAKTHUMM, 4,0 NPUCKOPEHHSA
LIBMAKOCTI CBOr0 pOCTYy Yepes BTpaTy cTagii 3. Yepes Te,
iHTAKTHI NUAKOBI TPybKK, AKi 36epiratoTb 34aTHICTb A0
NOBTOPHOrO MPUCKOPEHHA CBOrO POCTY BUABAAKOTHCA
6inblW aKTMBHMMM Ta YCNIWHWMM NPU KOHKYpeHLii 3a
Cim’A3a4aTKM Ta 3aPOAKOBI MiLLKM.

BucHoBKM

1. BctaHOBAEHO, WO raMmMa-onpoOMiHEHHA 3aTPUMYE
npoLLec NPOPOCTaHHA MUAKOBUX TPYOOK Ta A0303anex-

2. 3’acoBaHo, WO ramma-pagiaLis 3yMoB/OE BTPATY
NUAKOBMMMU TpyOKamMu 30aTHOCTI [0 NMOBTOPHOMO Mpw-
CKOpPEHHS CBOTO POCTY i3-3a 3HUKHEHHSA CTagii 3, Ha AKil
Le BifbyBaeTbCA.

3. NokasaHo, Wo ramma-pagiauia 8 gosax 5 — 300
lp He BN/AMBAE Ha cTagii pocTy NUAKOBUX TPYbOK, xoua i
3YMOBJIHOE 3MiHM X TPMBAOCTI. B TOM *Ke yac, 1031 ram-
ma-pagiauii 8 800 p Ta BULLE CMIPUYUHAIN SHUKHEHHA
BiAAMIHHOCTEN MiXK N’ATbMa CTafismMM POCTY MUAKOBMX
TpybOK, i3-3a Yoro pict nNuaky HabysaB PiBHOMIPHOTO
NOCTYNaNbHOrO XapaKTepy 3 NOCTIMHO WBUAKICTIO.

4. OTpuMaHi AaHi Ta BCTAHOBJIEHI 3aKOHOMIPHOCTI
[A0Tb MOMKAUBICTb MOACHUTU BUHUKHEHHA «MEHTOp-
Horo edeKkTy» Npu NPoBefeHHI 3anuieHb NUAKOBUMMU
CyMillamu 3 ramma-onpomiHEHUM KOMMOHEHTOM.

MepcnekTMBM Noganblimnx AocnigKeHb. B nogane-
LIOMY NJIAHYETbCS BUBUYMTM OCOBAMBOCTI POCTY ramma-
onpomiHeHoro nunky Nicotiana alata in vivo, a Takox
npu NpoBeAEeHHi 3anuaeHb MUAKOBMMMK Cymillamum 3
ramma-onpoMiHEHMM B Pi3HUX [03ax AOMOMIKHUM

HWUM YMHOM YNOBI/IbHIOE WBUAKICTb iX YTBOPEHHA. KOMMOHEHTOM.

Nitepatypa

=

Andreychenko SV, Grodzinskiy DM. Polucheniye gaploidov Petunia hybrida opyleniyem gamma-obluchennoy pyl’tsoy. Doklady AN USSR.

Seriya B. 1982;12:54-6. [in Russian].

Andreichenko SV, Grodzinsky DM. The parthenogenesis induction by gamma-irradiated pollen in Angiosperms. J. Cellul. Biochem. 1989;13(Sup-

pl. C):842-6.

Brewbaker JL, Emery GC. Pollen radiobotany. Radiat. Bot. 1962;1(2):101-54.

Andreychenko SV, Grodzinskiy DM. Opylyayushchaya sposobnost’ i rostovyye svoystva pyl’tsevykh zeren posle gamma-oblucheniya. Fiziol.

biokh. kul’t. rasteniy. 1983;15(2):148-52. [in Russian].

Kundu M, Dubey A, Srivastav M, Malik S. Induction of haploid plants in citrus through gamma-irradiated pollen and ascertainment of ovule

age for maximum recovery of haploid plantlets. Turkish Journal of Biology. 2017;41:469-83.

Taskin H, Yucel NK, Baktemur G, Comlekcioglu S, Buyukalaca S. Effects of different genotypes and gamma ray doses on haploidization with

irradiated pollen technique in watermelon (Citrullus lanatus L.). Canadian Journal Plant Science. 2013;93:1165-8.

Kurtar ES, Sari N, Abak K. Objection of haploid embryos and plants through irradiated pollen technique in squash (Cucurbita pepo L.). Eu-

phytica. 2002;127(3):335-44.

Kurtar ES, Balkaya A, Ozbakir M, Ofluoglu T. Induction of haploid embryo and plant regeneration via irradiated pollen technique in pumpkin

(Cucurbita moschata Duchesne ex. Poir). African Journal of Biotechnology. 2009;8(21):5944-51.

Lotfi M, Alan AR, Henning MJ, Jahn MM, Earle ED. Production of haploid and doubled haploid plants of melon ( Cucumis melo L) for use in

breeding for multiple virus resistance. Plant Cell Reproduction. 2003;21:1121-8.

10. Murti RH, Kim HYe, Yeoung YoRog. Effectiveness of gamma ray irradiation and ethyl methane sulphonate on in vitro mutagenesis of straw-
berry. African Journal of Biotechnology. 2013;12(30):4803-12.

11. Hojsgaard DH, Martinez EJ, Quarin CL. Competition between meiotic and apomictic pathways during ovule and seed development results in
clonality. New Phytologist. 2013;197:336-47.

12. Glants S. Mediko-biologicheskaya statistika. Moskva: Praktika; 1999. 460 s. [in Russian].

13. Andreychenko SV. Mekhanizmy regulyatsii fiziologicheskikh funktsiy. Kiyev: Naukova dumka; 1986. Mentornaya pyl'tsa: perspektivy

ispol’zovaniya v selektsionnoy rabote. s. 107-10. [in Russian].

L

AW

v

o

~

©

bt

KIHETUYHI OCOB/INBOCTI YTBOPEHHA TA POCTY NUNKOBUX TPYBOK NICOTIANA ALATA IN VITRO Nicna gii
IOHI3YIOYOT PAAIALIT B PIBHUX A0O3AX

lpy6cbKa 1. B., Knenko A. B., AHapeitueHKko C. B., Tyakos I. M.

Pe3stome. BMKOPUCTaHHA pPi3HMX KCeHOBIOTUKIB, i 30Kpema ioHi3ytouoi pagiauii, gna moamdikauii pocToBmx
BNACTMBOCTEN MUAKOBUX TPYOOK € PO3MOBCIOAMKEHUM MPUAOMOM, AKMI YacTO 3aCTOCOBYETbCA reHeTMKaMu Ta
ceneKkLioHepamu Npu BUBEAEHHI iHBpeaHWX NiHil Pi3HWUX POC/AMH Ta ANA CTBOPEHHS HOBWX COPTIB. 3 ornsay Ha ug,
BMBYEHHA NPOPOCTAHHA Ta POCTY raMMa-ONnpPOMIHEHOIO MUAKY in Vitro € HeOBXiAHUM He TiIbKW ANA BU3HAYEHHSA
[030BOT0 Aiana3oHy Aii ioHi3ytouoi pagialii Ha MMAOK, a TaKOXK 418 3’ACYBaHHA TUX 0COBMBUX BAACTUBOCTEN, AKUX
HabyBae NUAOK Micns ramma-onpPoOMiIHEHHA B Pi3HUX Ao03ax. MeToo poboTh By/0 BUBUEHHA AUHAMIKW i KIHETUKM
YTBOPEHHA Ta POCTY NUAKOBUX TPYDOOK TIOTIOHY AYXMAHOMO B LUTYYHUX YMOBaX MOXMBHOIO cepeposuLa. Mpopo-
LLLYBAHHA NW/IKY NPOBOAMAN B KPaneabHUX KyNbTypax Ha CTepubHIN BOAOMPOBIAHIN BOAi 3 AOAABAHHAM LyKPO3U
(10%) Ta 6opHOI KMcnoTh (0,01%) npu Temnepatypi +28°C Ta AtOMiHicLLeHTHOMY ocBiTheHHi B 800 nK. Jocnigamu
BCTAaHOB/IEHO [L0303a/1€}KHE NPUTHIYEHHA NPOPOCTaHHA Ta 3MEHLLEHHSA CepeHbOT AOBXKMHM NUAKOBUX TPYOOK. Kpim
TOro, NokasaHo, wo npu gosax 800 p Ta BULLEe NUAKOBI TPYBKKM BTpayatoTb 34aTHICTb 10 TUMHYACOBOTO NMPUCKOPEHHSA-
YNOBi/IbHEHHA CBOTO POCTY, OCKi/IbKM BiH BigOyBa€eTbCA NPM TaKMUX [A03ax 3 MOCTIMHOW WBMAKICTIO. Yepes Te, Taki
NUAKOBI TPYOKM MOXKYTb BigirpaBaTv ponb NPoBiAHWKA — MEHTOpa A/1A NOAOMAHHS rameTodiTHOT HECYMiCHOCTI Y
3anNUNeHHAX MUAKOBUMU CyMilLaMU.

Kntouosi cnosa: nunok, Nicotiana alata, nunkosi TpybKn, raMma-onpoMiHEeHHA, NPOPOLLYBaHHA in vitro.
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KUHETUYECKUE OCOBEHHOCTU OBPA30OBAHUA U POCTA MNbI/IbLEEBbIX TPYBOK NICOTIANA ALATA IN VITRO
NOCNE LI,EVICTBVIFI MOHVI3MPYIOLU,EI71 PAAUALNU B PA3HDBIX AO03AX

Fpy6ckasn 1. B., Knenko A. B., AHapeiueHKo C. B., l'yakos WU. H.

Pe3tome. Mcnonb3oBaHMe pasHbIX KCEHOBMOTUKOB, M B YaCTHOCTM MOHU3UPYIOLWEN paanaummn, ona mogmuduka-
LN POCTOBbIX CBOWCTB Mbl/IbLLEBbIX TPYOOK ABAAETCA PAaCNpOCTPAHEHHbIM NPUEMOM, KOTOPbIM YacTo MPUMEHSAIOT
reHETUKMN U CeNekLMoHepbl AN BbiBeAeHUA MHOPeHbIX IMHUIN pa3HbIX PacTEHUI U CO34aHMA HOBbIX COPTOB. B aTOM
CBA3M M3yYeHMe NpopacTaHMA U PocTa raMma-obaydeHHOM MblabLbl in Vitro HeobXxoAMMO He TONIbKO ANA onpese-
JIeHUs 4030BOro AMana3oHa A4eNCTBUA MOHU3MPYIOLLEN paanaLmmn Ha NblabLy, HO TaKXKe U AN5 BbIACHEHWUA TeX 0CO-
6EeHHbIX CBOMCTB, KOTOPble MPMOBPETAET NblibLa Noc/ne raMma-obayyeHna B pasHblx fo3ax. Lenbto paboTbl 66110
n3yyeHve OUHAMUKU U KMHETUKM 06pa3oBaHUs M POCTa MblabLEBbIX TPYOOK TabaKa AyLIMCTOTO B UCKYCCTBEHHbIX
YCNOBUAX MUTATENbHOM cpeabl. MpopalyMBaHUe NblbLbl MPOBOAMAN B KanenbHbIX Ky/IbTypax Ha CTepUIbHOM BOAO-
npoBoAHoOM Boge ¢ fobasneHnem caxaposbl (10%) n 6opHoi KucnoTbl (0,01%) npu TemnepaType +28°C u ntomuHec-
ueHTHoM ocselleHmm B 800 nK. OnbITamuM YCTaHOBAEHO [0303aBUCMMOE YrHETEHWE NPOPACTAHMA U YMEHbLUEHMEe
cpefHen ANVHbI NblnbLeBbIX TPYOOK. Kpome Toro, nokasaHo, 4to npu gosax 800 Mp u Bbile NblabLeBble TPYOKK
TepAT CNOCOBHOCTb BPEMEHHO YCKOPATb-3aMeNIATb CBOM POCT, MOCKO/IbKY OH MPOMUCXOAMUT NPU TaKMX A03aX C No-
CTOSIHHOM CKOPOCTbIO. BBMAY 3TOro, TakMe Mbl/ibLeBble TPYOKM MOryT CTAaHOBUTLCA NPOBOAHUKAMW — MEHTOPaMM B
CMeELLAHHbIX OMbIJIEHUAX NblJbLECMECAMU C HECOBMECTUMbIM HEOHTYYEHHBbIM KOMMOHEHTOM.

KnioueBble cnosa: nbinbLa, Nicotiana alata, nbinbuesble TpybkK, ramma-obnyyeHune, npopalimsaHme in vitro.

KINETIC PECULIARITIES OF NICOTIANA ALATA POLLEN TUBES’ FORMATION AND GROWTH IN VITRO AFTER
GAMMA-IRRADIATION IN DIFFERENT DOSES

Grubska L. V., Klepko A. V., Andreychenko S. V., Gudkov I. M.

Abstract. Usage of different xenobiotics, in particular ionizing radiation, for the modification of growth proper-
ties of pollen tubes is widely spread due to the possibility to apply gamma-irradiated pollen for mutagenesis and
apomixis induction as well as transgenosis implementation. In view of this, studying gamma-irradiated pollen ger-
mination and growth in vitro would be helpful not only for the determination of ionizing radiation effects on pollen
but also elucidation the special features acquired by pollen through gamma-irradiation in wide dose range. The
research aimed at analysis of dynamics and kinetics of Nicotiana alata pollen tubes formation and further growth
on the artificial nutritional medium consisted of 10% sucrose and 0,01% boric acid in sterile tap water at +28°C and
luminescent illumination of 800 Ix. Pollen was collected before anthesis and irradiated in dry state by gamma-rays
in the dose range 5 — 3000 Gy. Application of pollen drop culturing made possible us to follow the dynamics of pol-
len germination and pollen tube growth in vitro. Thus, unirradiated control pollen was shown to germinate rapidly
within three hours after sowing on the water solution of nutrients, the latent period before germination being equal
to half an hour. Gamma-irradiated by 5 Gy Nicotiana alata pollen proved to be of the same germination qualities as
control. Meanwhile gamma-irradiation of pollen by 300 Gy caused the increase of latent period before pollen germi-
nation up to 1,2 hr, the whole germination term reaching 7 hr. Simultaneously the percentage of germinated pollen
decreased to 62% comparing with control where pollen germination was equal to 82%. The further radiation dose
elevation resulted in gradual elongation of latent period before pollen germination up to 2,8 hr at the dose of 800
Gy and 3,8 hr at the dose of 1500 Gy. Apart from this, pollen gamma-irradiation stipulated the slowing of pollen tube
formation, the latter being equal to 5,2; 2,5 and 0,7 pollen-tubes/hr at 800 Gy, 1200 Gy and 1500 Gy, respectively.

Analysis of pollen-tube growth dynamics has elucidated that in control this process proceeded in five steps. At
stage 1 pollen-tubes immediately after germination commenced to grow rapidly during 2,5 hr. Afterwards pollen-
tube growth slowed down. By 8™ hr of pollen cultivation in vitro the second raise of pollen-tube growth velocity
appeared which continued within three hours and resulted in evident elongation of pollen tubes up to 92% of their
final mean. At the fourth stage pollen-tubes reached their final length and entered the termination period (stage 5).
Gamma-irradiation of tobacco pollen by 5 Gy did not change the shape of pollen-tube growth curve. However, dose
increase to 300 Gy resulted in decrease of stage 3 duration associated with second raise of pollen-tube growth ve-
locity. Further radiation dose elevation sequentially to 800 Gy, 1200 Gy and 1500 Gy caused full elimination of stage
3. Moreover, pollen-tube growth at high doses 1200 Gy and 1500 Gy proceeded with the same speed without any
signs of its acceleration or slowing. Absence of second enhancement of pollen-tube growth at high radiation doses
gives insight in mentor properties of gamma-irradiated pollen which promotes incompatible pollen growth in pistil
and let it invade embryo-sacs in first turn. In addition, it’s worth mentioning that high radiation doses caused pollen
tips rupturing and issuing of pollen cytoplasm outwards.

Key words: pollen, Nicotiana alata, pollen tubes, radiation, in vitro germination.
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