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Bazomum momenmom, kompuii 06Mmedncye MOACAUBOCIT BUKOPUCTNANHS 003 MA KOHYEHmMpPayiil
Mymazenie yepe3 KpumuyHe 3HUICeHHs 00CA2y OMPUMAHO20 MAMepIany € came mMacosa 3a2u-
benv. 3acmocysanu enimymaeen Nonidet P-40. Hacinnsi copmie nuenuyi m ’skoi ozumoi [lep-
cnekmusa Oodecvka, Conama Ilonmasceka, Hlnaniexa ma MIII Jlaoa oopobdnsinu 600HUM po3-
uunom NP-40 y konyenmpayiax 0,01 %, 0,05 %, 0,1 %, 0,5 %. B nepwiomy noxkoninui euguanu
CX02ICICMb MA BUICUBANHS NICIA 3UMOBO20 Nepiody, NPoxXoodlceHHs henodas, pisenb cmepuo-
HOCMI, NPOBOOUNU CIPYKMYPHULL aHANI3. 3azansHutl 00csae 00CiONHceH020 Mamepiany CKiadas
20000 pocaun 3a 6cima eapiaHmamu, 3 HUX NICI MOHIMOPUHY GUIHCUBAHHA 00CA2 MYMAHMHOL
nonynsayii cmanosue 18171 cim’i. Ilposedenuil paxmopHuil ananiz 003601U8 6CMAHOBUMU, U0
CXOHCICTND A BUNCUBAHHSL 3ATIEHCATU BIO 2EHOMUNY 3DA3KA | 3POCMANHA KOHYeHmpayii enimy-
maezeny. Yci 00CniodcenHi 3pazku NOKA3ALU CMAMUCMUYHO 3HAYUMy I00aleHy 3az2ubens, ye
€ XapaKmepHoI0 8IACMUBICIIO 8iCe CAMOT PEHOBUHU — MAMU NEGHY NPOLOH2068aHY Oil0, U0 MEHU
61ACMUBA 36UHAUHUM XIMIUHUM MymazeHam. J{ocniodceni Konyenmpayii 30epieanucs Ha pigHi
nomipnux 07 ycix copmis. Yukoocyeanvha 0is 6 acnekmi HCumme30amHoCcmi NUIKY cymmeso
HUJICUA, yCi 3aKOHOMIPHOCMI 8I0N0BIOAIOMb NONEPEOHIM O3HAKAM. [l GUSHAYEHHS MIHAUBO-
cmi no MymazeHnHiti 0enpecii MOJCHA UKOPUCTNOBYBAMU MAKI O3HAKU AK GUCOMY POCIUH, 8A2y
3epHa 3 201061020 Konocy ma MT3. 'enomunogy éapiamugnicms He NoKa3aia HCOOHA 03HAKA.
Ananiz gpaxmopnoco npocmopy nokasas, wo 0OCMOSIPHO GIOMEOPIEaANU 0enpecito (CImumys-
Yis GIOCYMHS) Y CUCEMT YUHHUK-COPM O3HAKU CXOICOCTNI, BUICUBAHHS, CTNEPUTLHOCI, BUCOTA
pocaun, gaza 3epua 3 konocy ma MT3. Enimymacen NP-40 y nopieusinni 3 6inbut K1acuyHUMU
YUHHUKAMU NPOOEMOHCIPYBA8 MymMazeHHy 0enpecito 8 OianazoHi nomipHoi Oii 3a 3aeanbHO8U-
snanoi knacugixayii 6 0box cencax (pisens ne nudicue 70-80 % 6io xonmpomio). Pisens JIJ[ abo
PI{,, ne docsienymuii 3a Oenpecieio JicoOnoi 3 o3nax. I enomun-uymazenna 63aemoois na pisni 0o
nonepeoHbo O0CIIONCYBAHUX YUHHUKIB, WO MOOUPIKYIomb cicmonu, nuwe oour copm MIII Jlaoa
NOKA3a8 3HauuUMull pieeHs. st (hakmopy xapaxmeprutl NPoLoOH208aHUIL Xapakmep Oii, Komputi
6y10 maxoxc i0eHmu@iko8aHo 0jisk NONEPeOHbO OOCTIOHCEHO20 eNniMYmMa2eHy ma HexapaKmepHo
0151 KAACUYHO20 XIMIUHO020 Mymazene3y. B nooanvuwomy nianyemocs gueuenHs cnaokogux 3mit
Y Opy2oMy-mpembOoMy HOKONIHHI.

Kniouoei cnoea: nwenuys osuma, enimymazen, Mymazenua oenpecis, nepuie noKoaiHHs.

Okselenko O.M., Nazarenko M.M., Hulenko O.1. The influence of the effect of epimutagen
factor on vitality parameters of winter wheat plants

An important point that limits the possibilities of using doses and concentrations of mutagens due
to a critical decrease in the amount of material obtained is mass death. Epimutagen Nonidet P-40
was used. Seeds of bread winter wheat varieties Perspektyva Odeska, Sonata Poltavska, Shpalivka
and MIP Lada were treated with an aqueous solution of NP-40 in concentrations of 0.01 %, 0.05 %,
0.1 %, 0.5 %. In the first generation, germination and survival after the winter period, the passage
of phenophases, the level of sterility, and structural analysis were studied. The total amount of
researched material was 20,000 plants for all variants, of which, after survival monitoring, the
number of the mutant population was 18,171 families. The conducted factor analysis made it
possible to establish that the similarity and survival depended on the genotype of the sample and the
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growth of epimutagen concentration. All samples in the study showed statistically significant remote
death, this is a characteristic property of the substance itself — to have a certain prolonged effect,
which is less characteristic of ordinary chemical mutagens. The studied concentrations were kept at
a moderate level for all varieties. The harmful effect in the aspect of pollen viability is significantly
lower; all regularities correspond to the previous signs. To determine the variability of mutagenic
depression, you can use such characteristics as plant height, grain weight from the main ear and
TGW. Genotypic variability was not shown by any trait. The analysis of the factor space showed
that the depression (no stimulation) was reliably reproduced in the factor-variety system by the
characteristics of germination, survival, sterility, plant height, grain weight from the ear and TGW.
Epimutagen NP-40, in comparison with more classical factors, demonstrated mutagenic depression
in the range of moderate action according to the generally accepted classification in both senses
(the level is not lower than 70-80 % of the control). The level of LD, or RD_, is not reached for
depression of any of the signs. Genotype-mutagenic interaction at the level of previously studied
histone-modifying factors, only one variety MIP Lada showed a significant level. The factor is
characterized by a prolonged nature of action, which was also identified for the previously studied
epimutagen and is uncharacteristic for classical chemical mutagenesis. In the future, it is planned
to study hereditary changes in the second-third generation.
Key words: winter wheat, epimutagen, mutagen depression, firs generation.

IMocTanoBka mpodiemu. [IposB MyrareHHOI aenpecii OiIbII SBHO NPOXOIUTH
y MEpIIOMY MOKOJIHHI POCJHH, IO OTPUMANH BiNOBIAHY aKTHUBHICTb Ta € CYTTEBUM
00MEXYIOUMM YHMHHUKOM MaiOyTHROI MyTaHTHOI momyisrmii [1, 2]. BaroMmum MoMeH-
TOM, KOTPHI OOMEXY€e MOXKIIMBOCTI BUKOPHUCTAHHS JI03 Ta KOHIICHTpAIill depe3 Kpu-
TUYHE 3HIKEHHs 00CATY OTPUMAHOTO Marepially € came MacoBa 3aru0enpb uepe3 Ty kK
camy fito [3, 4]. CyrreBuMu npobnemMaMu TakOX € 3HIDKCHHS (DepTHIIBHOCTI POCHNH,
MpoOJIeMH 3 paHHBOIO A0OPTUBHICTIO 3aPOJIKiB, BiJIajicHa 3arH0OeNb JUIS 03UMUX KYJTb-
Typ, CYTTEBE 3HIKEHHs 36pHOBOT MPOAYKTUBHOCTI [5, 6].

AHani3 ocTaHHiX aocaigxkens i myGaikaniii. OxHUM 3 HampsIMiB JOCHTIPKCHHS
EKCIIEPUMEHTAIILHOTO MyTareHe3y POCIIHMH € YCyBaHHS HEraTUBHUX HACIIIKIB ITiCISIi
YUHHUKIB MyTalliiiHOro npo1iecy. € neKinbka BapiaHTiB — Bil 3aCTOCYBaHHS YHHHUKIB 31
3HIDKEHOIO YIITKOKYBaJIbHOIO 3AAaTHICTIO O BUKOPUCTAaHHS TeHETUYHO-00YMOBIICHUX
MeXaHI3MiB TOJIEPaHTHOCTI [8].

[Tonanple BUBYEHHS MyTallI{HOTO MpoLIECy Ta 11eHTH(IKALlisI KOPUCHUX CIIAAKOBUX
3MiH MOTpedy€e BEIMKUX OOCATIB MyTaHTHOI momyssmii [7]. B Hamomy mocimimkeHH,
II0 € KOMIDTIMEHTAPHUM JI0 HOBHX MPOTPaM MYTaLliiHOI CEJEKIii € BUBUCHHS PEIOBHH
3 eniMyTareHHUM MEXaHi3MOM Jii, 110 epeBaXHO MOAU(IKYIOTh O1JIKOBY YaCTHHY XPO-
MOCOMHOT'O anapaTy Ta BUKJIMKalOTh TAKMM YHHOM CIaJKoBi emimytarii [9, 10]. dani
3MIiHHU € I[IJIKOM CTaOUTFHIMH Ta MPOSBISIOTHECS MPOTATOM NEKUTBKOX ITOKOJIHb, ajie
MEHIIIE TIPU3BOJIATH 10 CYTTEBUX 3HUIKEHB )KUTTE3NATHOCTI B Ipoteci orpuManss [11].

ITocranoBka 3aBnanHs. 3actocyBainu eniMmyrares Nonidet P-40 (4-HoHingenin-mo-
JHETUIICHIINKONb, TYT Ta Aaji mo Tekety — NP-40), koTpi MoaudikyroTs a00 9aCTKOBO
MOUIKO/KYIOTh TICTOHHM XpoMocoM. HaciHHg coptiB nmmenuri M’skoi o3umoi Ilepcrnex-
tuBa Oneckka, Conara [TonraBcrka, [lmaniska Ta MIIT Jlaga oO6po0Gisiiim BOMHUM po3-
guHoM NP-40 y konnentpanisx 0,01 %, 0,05 %, 0,1 %, 0,5 %, koHTpoNeM Oyna Boja.
Koxen 3pazok cranoBu 1000 3epeH. Excrio3uttis TpuBana 24 roguHu.

[TociB mpoBoaUBCS Bpy4HY, Ha IIHOUHY 4—5 cM, HOpMa BUCIBY 100 XKUTTE3MATHUX
HACiHWH B psAAoK (moexuHa 1,5 M), Mibkpsans 0,15 m, ainsaka 10 psakiB, MixK JTiIsSH-
kamu 0,3 M. B mepioMy NOKOJIiHHI BUBYAIM CXOXKICTh Ta BHXKUBAHHS MICIIS 3MIMOBOTO
nepiony, NpoxokeHHs peHodas. PiBeHb cTepMIIBHOCTI BU3HAYAH (papOyBaHHIM 3pa3-
KiB IIJIKY areTokapMinoM (o 20 3pa3kiB 3 BapiaHTy, 10 500 munkoBux 3epeH). Jemnpe-
CiifHul BIJIMB JOAaTKOBO OLIHIOBAIN CTPYKTYPHHUM aHATi30M 25 TUIOBUX POCIIUH.

Jlocmiau mpoBOIUIIK Ha TOCITITHOMY TI0JT1 JIHIPOBCHKOTO JIEpyKaBHOTO arpapHoO-eKo-
HOMIYHOTO0 YHiBepcuTeTy (c. Onexcanapiska, JHinpoBcbKuii paiioH, JHinponeTpoBchka
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o0nacTe, Ykpaina). MaTeMaTHKO-CTaTUCTUYHUH aHaNi3 MPOBOAMIN 38 MOTYIISIMH (hak-
TOPHOTO Ta JTUCKPUMIHAHTHOTO aHamidy. B yciX BuUmNaakax BUKOPHCTOBYBAJIU 3aCO0M
nporpamu Statistica 10.0.

Buknax oCHOBHOrO Matepiajly Aoc/izkeHHsl. 3araJbHUH OOCST TOCIiIXEHOrO
Marepiany ckinagaB 20000 pociuH 3a BCiMa BapiaHTaMH, 3 HUX IICIS MOHITOPHHTY
BIKMBAHHS 00CST MyTaHTHOI nomyssiuii craHoBuB 18171 cim’1 (Tabmuus 1).

Tabmuns 1
His enimyTareny Ha oHTOoreHe3 pociuH (x £ SD, n = 1000)
CxoxicTh BuxxknBanHsa
Copt O0podxa — % p— %
BOIa 994 | 994+1,1* | 987 | 98,7+1,0°
NP-40 0,01 % 948 | 948+1,0°6 | 919 | 91,9+0,9
ITepcnextuBa Onecrka | NP-40 0,05 % 908 90,8 +£0,9° 861 86,1 +0,8°
NP-40 0,1 % 854 | 85,4+0,1¢ | 808 | 80,8+ 1,0¢
NP-40 0,5 % 778 | 77,809 | 726 | 72,6 +1,0°
BOJIA 997 | 99,7+12* | 989 | 99,7+ 1,0°
NP-40 0,01 % 947 | 94,7+1,0° | 914 | 91,4+0,8°
Comnara I[TonraBceka NP-40 0,05 % 901 90,1 £0,9¢ | 878 | 87,8+ 1,0°
NP-40 0,1 % 859 | 85,9+1,0¢ | 818 | 81,8+0,9¢
NP-40 0,5 % 816 | 81,6+1,1c | 760 | 76,0+ 0,8°
BOJA 991 99,1 +1,00 | 988 | 98,8 +0,8°
NP-40 0,01 % 948 | 948+1,0° | 923 | 92,3+0,7°
[maniBka NP-40 0,05 % 907 | 90,7+1,0c | 858 | 858+1,1¢
NP-40 0,1 % 861 86,1 £0,9¢ | 808 | 80,8 +0,9¢
NP-40 0,5 % 805 | 80,5+1,0¢ | 757 | 75,7+ 1,1¢
BOIa 997 | 99,7+1,1* | 991 | 99,1+1,1*
NP-40 0,01 % 972 | 972+0,9* | 940 | 94,0+0,7°
MIII Jlaga NP-40 0,05 % 939 | 93,9+1,06 | 901 | 90,1+1,0°
NP-40 0,1 % 894 | 89,4+1,0c | 852 | 85,2+ 1,0°
NP-40 0,5 % 855 | 85,5+1,1¢ | 801 | 80,1 +0,9¢

Ipumimxa: pisnuya cmamucmuuno docmosipna 3a axmopuum ananizom ANOVA 3a
Konyenmpayiamu npu P0,05

[TpoBenennii hakTopHMIA aHATI3 TO3BOJIMB BCTAHOBUTH, 1110 CXOXKICTh Ta BIYKUBAHHS
3aJIeXal K BijJl reHotuy 3paska (F=52,16; F0‘05=2,76; P <0,01), Tak i 3pocTaHHs KOH-
ueHtpauii emimytareny (F=45,42; F0’05=3,OO; P <0,01). 3naunmoro Oysa Takox i TeHO-
THTI-CEPEIOBUIIHA B3aEMO]IisI, aJle B CYyTTEBO MEHIIIE.

Vei mocnmipkeHH 3pa3Kd MOKa3ajid CTAaTHCTHYHO 3HAYMMY BiJgaJieHy 3aruoenb
(F=15,97; F0105=2,76; P <0,01), mpuuoMy naHuii MOKa3HUK XapaKTEpPHUH IS yCiX cop-
TiB 0e3 BigMminHOCTeH (F=2,55; F0’05=3,11; P = 0,08), e € XxapakTepHOIO BIACTHBICTIO
B)KE CaMOl PEYOBHHHU — MaTH IIEBHY IIPOJIOHTOBAHY Jil0, [II0 MEHIIT BIACTHBA 3BUYafHIM
XIMIYHMM MyTareHam.

IToka3HHUK CXOXOCTI 3HIDKYETBHCS 31 CTATHCTUYHOIO JOCTOBIPHICTIO IPU KOX-
HOMY 3pPOCTaHHI KOHIICHTpAIIil emiMyTtareHny, kpiMm copty MIII Jlaga Mixk KOHTpO-
JieM Ta Tepiot KoHneHrtpariew (F=2,79; F0,05=2,85; P = 0,06). ITo BigHOIIEHH!O
JI0 TTIOKa3HUKa BUKUBAHHS CIIOCTEPITAETHCS Ta X TEHIESHINIS 33 MiHIUBICTIO, B yCiX
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BHITA/IKaX 32 KOXKHOIO KOHIEHTPAIlI€0 € CTaTUCTUYHO JOCTOBIpHI BIAMIHHOCTI 3i
cxoxicTio. 1lomo MIHIMBOCTI caMOTro TOKa3HHKa NP 3pOCTaHHI KOHIICHTpAIii,
TO Maiike IJI BCIX COPTIB Ta KOHIEHTpALil CIOCTEpiraJoch CTATUCTUYHO OCTO-
BipHe 3HIDKEHHS, KpiM MIII Jlaga 3HOB MK APYTOI0 Ta TPETHOIO KOHICHTPAIIIMHU
(F=2,40; F .=2,85; P =0,07).

ITpu nopiBHsAHHI 3a TecToM ThIOKI 31 CTaTUCTUYHOIO JOCTOBIPHICTIO 3a XapakTe-
pom pearyBanHst Ha aito NP-40 sinpisusscs muwme copr MII Jlana (F=3,98; F | =3,11;
P = 0,03), iHmi Tpu coptH Oyau OXHOMAHITHHUMH 332 TCHOTHII-CIIIMyTarcHHOK B3a-
emozieto. [Toka3HUKM OHTOTEHE3y POCIWH MIIEHUII 03UMOi JTOCTOBIPHO JEMOHCTPY-
I0Th 3pOCTAHHS KOHIICHTpAIlil YMHHIKA, TOOTO BOHU MiAiOpaHi B JOCTiII KOHTPACTHO.
Hemae BapiaHTiB, Ipu /il KOTPHX areHT NPH3BiB 10 3HMKEHHA 10 piBus JII , abo P/
(3MeHILIeHHs] HaNoJOBHUHY IMOKa3HUKa IO BIAHOIIEHHIO A0 KOHTpoJo). HaiiBuimmii
IposB Aempecii y mapaMeTpy craHoBuB Ha MeHII 70 % Bix konTpomto (Ilepcriektisa
Opnecbka), HAWBHUIILY TOJIEPaHTHICTH TToka3aB copT MIII Jlana, [uist KOTPOTO piBEHB 3HH-
JKeHHA 3ainuiuuBcs He Outbie 80 %, mociimkeHi KOHLEHTpauii 30epiraaucs Ha piBHI
noMipHUX Juts ycix coptiB (70-80 %).

Kpim 3arubeni CyTTEBOIO MEPEIIKOAOI € IMiIBUINCHHS CTEPHIBHICTH MYTaHT-
Hoi momynsuii (tabnuus 2). Jigs NP-40 He € BUKITIOUEHHSM, aje YIIKOIKyBaJlbHa JIis
B ACMEKTI JKUTTE3IATHOCTI NMUIKY CYTTEBO HIDK4Ya. [lokasHMK 3HauMMO BimoOpakae
MiJBUINEHHS KOHIeHTparllii mytareny (F=67,17; F0)05:2,55; P <0,01) Ta 3anexuTh Big
reHoruny (F=7,12; FO’05=3,07; P =0,01), ik i MOKa3HUKY CXOXKOCTI Ta BI>KMBaHHsA. [1pu
nonapromy nopiBHsHi (F=5,19; F0’05=3,11; P =0,01) Buninumucs 1Bi Hapu COPTiB, MixK
KOTPUMH HE OYJI0 CYyTTEBOI Pi3HUIN — OLTbII TosiepanTHi 10 nii Conara [TonTaBcbka Ta
MIII Jlapa Ta G6inbw ypasnusi Hnaniska ta IlepcnexruBa Onecbka

Just copry MIII Jlana He Oyio pi3HUII MiXK KOHTPOJIEM Ta MEPILIOI0 KOHIIEHTPALII€I0
(F=2,67; F 0’05:2,98; P =0,07), nnst ycix iHIIMX TSHOTHITIB PI3HHUIIA 3 TIBHINCHHIM KOX-
HO{ KOHIIeHTpallii Oyia JOCTOBIpHA, ajie 3arajioM 3a J1€10 apaMeTp 3aJIMIIaBCs Ha PiBHI
XapaKkTepHOMY AJIsI oMipHUX KoHLeHTpanii (70—80 % Bix KOHTPOIIO).

Tabmnurs 2
3umxkeHHs GpepTHIBHOCTI 3a ail eniMmyTareny (x = SD, n = 20)

Copr Kontpors | NP-40 0,01 %, | NP-40 0,05 % | NP-40 0,1 % | NP-40 0,5 %
HepenextiBa | g0 54 70 | 961 40,8 90,9+0,7° | 853409 | 79,8+ 0,7¢
Opnecbka

Conara 97.4+0,5 | 941+1,0 90,5+0,8° | 854+0,60 | 81,0+ 0,8
ITonraBchka

Inaniska 982+0,7° | 921+1,1" | 873+06° | 842+06% | 78.1=05°
MII Jlaza 983+0,6' | 967+12*° | 913+0,7° | 869+1,00 | 823+0,7¢

Hpumimka: pisnuys cmamucmuyno docmosipua 3a gaxkmoprum ananizom ANOVA 3a
Konyenmpayiamu npu P0,05

IMpu mocmimxkeHHi Aempecii 3a CTPYKTYpOIO BpoxkalHOCTI (Tabmuns 3) HaBeneHO
JIMIIIE CEPEAHBO- (03EPHEHICTh FOJIOBHOTO KOJIOCY) Ta BUCOKOBApiaTUBHI 03HAKH (BUCOTa
POCIHH, 03€pHEHICTH TOJIOBHOTO KOJIOCY, Bara 3epHa 3 TOJIOBHOTO KOJIOCY Ta POCIHHH,
Maca THCSAYi 3epeH).

O3Haka BHCOTH POCIMHHM 3HAYUMO 3HIDKYBAJIACh 3 KOXKHUM 3POCTaHHSM KOHIICH-
Tpauii aust yeix copris (F=41,39; F | =2,35; P < 0,01), cneundika 3a reHorumnom oyna
BigcytHs (F=2,17; F05=2,44; P = 0,06). Kozen copt npu nonapHomy MOPIBHSAHHI HE
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BUAIIHMBCS, KOHIEHTpalii e(ekToM 31 3HIDKCHHS O3HAKM MOXHA Kiacu(iKyBaTu SK
noMipHi. O3HaKa KUTBKOCTI 3epeH BapiroBalid Habarato ciadiie, BIUIMB 3pOCTaHHS KOH-
LeHTpauii Bce x Taku gocroBipuuii (F=4,16; F0’05=2,35 ; P=0,02), hbakTH4yHO pi3HUII
MIOYMHAE TPOSBIATHUCS JIUIIE TIPH Jil TPETHOi-4eTBEPTO] KOHIICHTpAILLiH.

Tabmnums 3
InenTndikanis eniMmyrareHux e)eKTiB 10 CTPYKTYPi Bpo:KkaiiHOCTI
(x = SD, n =25-30)

Copr Bapiant Bucora, | KiabkicTs Bara 3epHa, . MT3, 1.
CM. 3epeH, mT 3 Ko.nocy 3 pOCJ'll/IHPl
BOMA 92,0 33,00 1,47° 3340 45.9°
- NP-40 0,01 % 90,00 32,0° 1,200 3,19° 42,3
O;Ez‘;z;‘m‘*a NP-40 0,05 % 86,9¢ 31,00 0,19 2.81° 40,4°
NP-40 0,1 % 82,5¢ 27,00 1,03¢ 2,720 37,19
NP-40 0,5 % 79,3¢ 26,0 0,82¢ 231¢ 36,4¢
BoMa 93,20 41,00 1,86 4,01° 54,10
c NP-40 0,01 % 90,20 37,00 1,60° 3,80 51,00
Hgi’;‘;zcm NP-40 0,05 % 87,3¢ 37,00 1,47° 3.61° 48,2¢
NP-40 0,1 % 84,01 34,00 1,18 3,09¢ 46,3¢
NP-40 0,5 % 79,1¢ 32,00 0,934 2.79¢ 44,1¢
BOJIA 98,22 37,02 1,520 4,112 48,42
NP-40 0,01 % 95,00 34,00 1,25 3,90° 46,3
Ilnaniska | NP-40 0,05 % 91,2¢ 32,00 1,140 3,73 44,1¢
NP-40 0,1 % 85,74 32,00 0,97 341 41,20
NP-40 0,5 % 82,1 28,0° 0,81¢ 3,04 39,1¢
BOMa 111,10 39,00 1,53 391 47.9°
NP-40 0,01 % 105,1° 38,0 1,400 3,69° 45,7°
MII Jlana | NP-40 0,05 % 100,2¢ 37,00 1,17 345 43,8¢
NP-40 0,1 % 95,00 35,00 1,01¢ 3,00¢ 41,9¢
NP-40 0.5 % 88.1¢ 30,00 0,82¢ 2,61¢ 39,1¢

Hpumimka: pisnuys cmamucmuyno docmosipua 3a gaxkmopruum ananizom ANOVA 3a
xonyenmpayismu npu P0,05

IToka3HuK Baru 3epHa 3 TOJIOBHOTO KOJOCY 3HOB JTOCTOBIPHO BiATBOPIOE KOXHE
3pOCTaHHs KOHIIEHTpallii 3a BukitodeHHssM Conara [lonraBcekoi (F=2,97; Fyos=3.11;
P = 0,06) ta Ilnanieku (F=2,98; F0’05=3,11; P = 0,06), y KOTpUX HEMa€e Pi3HHUII MiXK
MEPLIOI0 Ta APYror KoHleHTpauismu. [1ogo Baru 3epHa 3 pOCIWHHU, TO BOHA MEHII
BapiatuBHa. st copry IlepcnektiBa Onmechka HeMae Pi3HMIN MiXK KOHTPOJIEM 1 Tep-
morw (F=2,77; F0!05=3,11; P = 0,07), npyroto Ta TpeTrboro koHueHTparismu (F=2,99;
F0’05=3,11; P = 0,06), y copry lllmaniBka Mix APYrol0 Ta TPETbOIO KOHLEHTPALisMHU
(F=2,94; F ,;=3,11; P = 0,06), y copry Conara IlonraBcbka MixX Apyroro Ta TPETbOIO
(F=2,92; F =3,11; P = 0,06) ta MIII JIaga Mix KOHTPOJIEM i IEPIIOKO KOHLEHTPALIIEIO
(F=3,08; F,=3,11; P = 0,06). O6uzBi 03HaKH ACMOHCTPYIOTh IIOMIPHICTh 3aCTOCOBA-
HUX KOHIIEHTpAIil.

ITapamerp MT3 sk 03HaKa 3HIKYETHCSA TPH il KOXKHOT KoHIeHTparii NP-40 3 ii
MiABUILEHHM, 11 ycix coptiB (F=51,34; F0’05=2,35; P < 0,01), pi3auis Mix copramu
Oyna BincytHs (F=2,05; F0’05=2,44; P =0,07). Takum 9rHOM, MOYKHa BUKOPHUCTOBYBaTH
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BU3HAYEHHS MIHIMBOCTI [0 MyTareHHii nenpecii Taki 03HaKW SK BUCOTY POCIHUH, Bary
3epHa 3 rojoBHOro kojocy ta MT3. ['eHOTHIIOBY BapiaTHBHICTh HE ITOKa3aja >KOIHA
O3HaKa.

Root 1vs. Root 2

Root 2
o

" Emnm L 304 &

NP-400,01%
NP-200,05%
NP-400,1%
NP-200,5%

¢ o mw

Root 1

Puc. 1. Biominnocmi 6 0ii 3a akmusHicmio enimMymazeny.

AHai3 $pakTOPHOTO MPOCTOPY MIOA0 Kiach(ikallii OTpUMaHUX 00’ €KTIB emiMyTa-
rerHoi akTuBHOCTI (Puc. 1) mokasas, 1o audepeHLioThCs 3a Ai€l0 yCi KOHIEHTpa-
1ii areHTy, 3 JeSIKUMH HEBU3HAYCHOCTSIMH IIOI0 APYTOi Ta TPEThOi KOHIICHTpAIlil, aje
3MIaTHICTh y TPYIyBaHHI MMOKa3ye, 10 3 IMiJIBUIICHHSAM KOHIICHTpAIlii areHTy 3pOCTa€e
BapiaTUBHICTH Ipynu y ii peakuii. Lle He Moxke OyTH reHeTHYHA Pi3HOMAHITHICTH a0
pi3Hi piBHI Moau@ikalii riCTOHIB Yepe3 OJHOPIAHICTH BHUXITHOTO Marepiamy. bimbm
BIPOT'LIHAM € TIPHITYIIEHHS CIIEIU(IIHOCTI B3aEMOIiT 32 OKPEMHUMH KJIaCaMH.

AHaJi3 Takox MoKa3as, 10 TOCTOBIPHO BiATBOPIOBAIH ACMPECit0 (CTUMYIIALIS Bif-
CYTHSI) Y CHCTEMi YHHHUK-COPT O3HAKH CXOXKOCTi, BIDKUBAHHS, CTEPIIIBHOCTI, BUCOTA
pocIuH, Bara 3epHa 3 kojocy ta MT3 (tabnuns 4).

3a pe3ynsTaTaMu aHajli3y BaroMUMH OyJlu IapaMeTpU CXOXKOCTi, BUXKHUBaHHSA, (ep-
THUJIBHOCTI, BACOTH POCIIMHY, Baru 3epHa 3 roJIOBHOTO Kojiocy Ta MT3. B nesikux Buma-
KaX JOCTOBIPHIM € BUKOPHCTAHHS Bar'd 3¢pHA 3 POCIHHHU.

BucHoBku i npono3uuii. Enimyraren NP-40 y mopiBHSHHI 3 OiIbII Kiacud-
HUMH YMHHUKAMH MPOJAEMOHCTPYBAaB MyTAareHHY JICTIPECio B Jiana3oHi moMipHoi mii
3a 3araJbHOBH3HAHOI Kiacudikamii B 060x cencax (piBenp He Hmkde 70-80 % Bix
xoutpomo). Pisens JIJI,, abo PJI,, He nOCATHYTHIi 3a JENPECIEI0 KOAHOI 3 O3HAK.
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I'eHoTHII-MyTareHHa B3a€MOIisl Ha PiBHI JI0 MONEPEIHBO AOCIIIIKYBAaHUX YUHHHKIB, 110
MOIU(IKYIOTh TicToHH, Jume oguH copT MIIT Jlaga nmokazaB 3HaYMMul piBeHb. J1Jis
(hakTOpy XapaKTEpHUI MPOIIOHTOBAHUI XapakTep Iii, KOTpH OyJI0 TaKOXK iJeHTU(IKO-
BaHO UIS MONEPEIHBO AOCIHIIKEHOTO eNMiMyTareHy Ta HeXapaKTepHO ISl KIACHYHOTO
XIMIYHOTO MyTareHe3y. B momanbmomMy ImIaHyeThCsSl BUBUCHHS CIIQJIKOBHX 3MiH Y JAPY-
TOMY-TPETHOMY MOKOJiHHI.

Tabmuns 4

Pe3yjabraTn JUCKPUMIHAHTHOIO AHAJI3Y 32 IaHMMHU eNiMyTareHHol aenpecii

3minni B Mogei K;?J?::CI:ET F-(r‘:e’r(;l(;))ve p-level
CXO0XiCTb, IIT. 0,42 16,13 <0,01
BwxuBaHHs, 1IT. 0,42 16,41 <0,01
DepTUIIbHICTD, % 0,58 20,21 <0,01
Bucora, cm 0,41 15,33 <0,01
3arajibHa KyIIUCTICTh 0,01 0,67 0,20
ITpoxgyKTHBHA KYIINCTICTH 0,01 0,59 0,20
JloBXrHa TOJIOBHOTO KOJIOCY 0,01 0,48 0,21
KinpkicTh KONOCKIB 0,02 0,99 0,19
3epHa 3 TOJIOBHOTO KOJIOCY 0,11 3,88 0,06
Bara 3epna 3 ronoBHOTO KOJIOCY 0,29 9,87 <0,01
Bara 3epna 3 pocnuan 0,22 5,01 0,02
MT3 0,57 20,23 <0,01
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PECULIARITIES OF PEPPERMINT RUST
(PUCCINIA MENTHAE PERS.)

Poberezhskyi O.R. — Postgraduate of V.F. Peresypkin Department of Phytopathology,
National University of Life and Environmental Sciences of Ukraine

Peppermint is one of the most important and valuable crops among medicinal plants.
However, the productivity of peppermint is reduced due to its diseases. The most damaging
disease of peppermint is rust. The causative agent of the disease Puccinia menthae Pers. belongs
to the class Basidiomycota, family Pucciniaceae, genus Puccinia.

The study of the features of the development of rust and the development of systems of
protective measures are of great importance in the conditions of intensive peppermint cultivation
technology and are a radical way to improve the quality of medicinal raw materials.

In order to study the features of the development of the rust pathogen, the monitoring of
peppermint rust of the Chornolysta variety was carried out during the growing season of the
plants in 2021-2023 at the experimental plots "Demonstration Field" of the Department of Plant
Breeding of the NULES of Ukraine for the presence of external symptoms of damage.

The phenology of the pathogen was investigated, the conditions under which spores of the
pathogen are formed and the source of infection were determined.

During the phytopathological assessment of plants affected by rust, the degree of its
development was determined using a unified scale.

Records of damage to peppermint by rust were carried out during the growing season of
the plants. Before the first cutting, we recorded the following phases: emergence of shoots,
Sfull emergence, emergence of new leaves, full branching, full budding, beginning of flowering.
During the regrowth of plants on the second cutting, diseases were recorded in the phase of full
branching and full budding.

Our long-term observations have established that the disease, as a rule, appears on peppermint
from the third decade of May, in the phase of the appearance of new leaves. Thus, the spread of
rust at the beginning of the plant growing season ranged from 3.3% in 2021 to 5.7% in 2023,
while the development of the disease had a similar trend and was 0.8% and 1.2%, respectively.

The disease reached its maximum development in the second decade of July at the beginning
of flowering, before the first cutting of peppermint for raw materials. These indicators were
spread from 7.6% to 24%, development from 1.5% to 6.8%. In a comparison of the readings for
2021 and 2023, the spread and development of the disease increased by 2-4 times.

The tendency to increase the spread and development of the disease was noted by us during
the second mowing of peppermint. Compared to previous years, in 2021, the spread of the disease
in the second decade of September in the phase of full branching was 8.4%, the same indicator




