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TpuBu pony Pythium Pringsh wiMpoKo poanoBCKMweHi ¥ npHpoai B Ayke pisHo-
MaHITHHX YMOB2X icHyBaHHA. OfHI TpanaAOTECA ¥ BOAj | IPYHTI HA pelTKax POCTHH-
HOrO | TRAPHHHOTO NMOXO/KEHHA, iHILI BUNOMI AK NapaMTH BHLUMX POCAMH, BOAOpOC-
Tei, rpubin, TEAPHHHHX OpraHiaMis Ha BeciX KOHTHHeHTaxX [5, 9].

3naTHicTe 00 iCHYBAHHA B NAPA3IMTHOMY Ta canpoTpodiHOMY CcTaHi 3abe3negye Bu-
HHBAHHA Uiel rpynu rpubis Ta sMcokKi cTyniHb I exonorivyHol miactiyHocTi, Pag as-
Topie [3—5, 7, 8] exasywoTe, wo BHAM poay Pythium cnpUYHHIOKOTH NOABY SOCXOAOBOL
Ta MICAACKOLOBOT KOPEHEBOT FHILNI Pi3HHMX CLIBCEKOTOCTIONAPCEKHX KYNETYP (OBOYCBHX,
Boboenx, DaBoBHKMKY, Lykpoeoro GypAka) y GaraTeox KpaiHax ceity, 3okpema i 8 CHIL
HasopaTsca Aadi npo Te, WO KOPEHEsi Ta NPUKOPEeHERi THII XpecTOUBITHX JYMOBIID-
wth P. debarvanum Hesse, P. aphanidermatum (Edson) Fitzp., P. arrhenomanes
Drechsler, P. irregulare Buisman, P. monospermum Pringsh, P. sylvaticum Campbell &
Hendrix, P. ultimum Trow, P. hydnosporum (Mont.) Schroter [1, 7], rHuis npopocTkis
(cxonip) — P. debaryanum Hesse, P. aphanidermatum (Edson) Fitzp., P. sylvaticum
Campbell & Hendrix [1], Giny raanb rinokoriwnell npopoctkie — P. megalecanthum de
Bary [12], cyanuxmii Hexpos — P. irregulare Buisman [1].

T.M. Xoxpaxos, H.JI. Monososa i TE. Baxpywesa [11] s6ynankaMn KopeHesMx
rHunedt Brassica napus seaxawTs P. spinosum Sawada, P. debarvanum Hesse, P. splendens
Braun., P. arfotrogus (Mont.) de Bary. A.). Van der Plaats-Niterink [13] sxasye na Mox-
JHBICTL Napa3nTysaHHa P. ultimum Ha Brassica napus. Tpote Mmopdonoro-KynsTypaibHi
Ta Gionoriuxi ocofnuBoCcTi UMX MaToreHis, JokpeMa P. ultimum var. ultimum, RocnimxeHi
negocrataeo [1].

Mavepianu | meToan pochimaens

Metowo Hammux nocnimxeHs Gyi0 BHAINEHHS B YMCTY KYABTYpY 30YAHHKA KOpDEHEBOI
rawni Brassica napus, inentudixyBaHus Ta mocnimkexHs foro mopdonoro-Gio-
norivanx ocofnweocred. [Ina uboro Mu oSMpany POCHHHH i3 THINOBHMM OIHAKAMH
3aXBOPIOBAHHA: 3acoxai ab0 i3 NOTOHIIEHOK KOPCHEROW WHHKOW i 3pyHHOBAHHMME
TKAHHHaMK KopiHHA. [na swaysenna rpubis pogy Pythium nosepxHeso nesundiko-
BaHi KOPiHLL BHTPHMYBAIH ¥ Bogi 2—3 nobu, miuenii, uro po3BHBaBCA, NEpeciBany Ha
ronoaumii arap (TA). MonexynapHy ineHTHdikauio rpuba nposoaHIH BHIHAYEHHAM
HYK1eoTHAHOI nocainoeHocti redie (BHKopucTani minankw: 185 (yacrxoso) -1TS1-
5.85-ITS2- 28S (yactxoso)) cninsHo 3i cnispobitHikamu MikpoGionoriuHoro iHCTH-
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AGGCACARACGGGAGTATCACCCTCGATGCTGTCCTCTTCCARGGAACTTATCCCARATA 60
GCTGCACTGACAGCGCCTCTATAGACTACAATTCGCCATGCARRACTTGCATAGAGATTT 120
TARGCTTGAGCTCTTCCCGCTTCACTCGCCGT TACTAGGGGAATCCTGETTAGTTTCTTT 180
TCCTCCGCTTATTARTATGCTTARGTTCAGCGGGTAGTCTTGTCTGATATCAGGTCCAAT
TGAGATACCATACACAATCTTGCARTTGACAATGATACARAATTTCCCAARATCAATCTCT
CTACGCARCTRAATGCAGCGTCTCCATACATCGTGARAATGCTCTACTARACAATCACTT
ACGGTTCAARCCGACAACCTCTAGTACACCTCRAAGGCACAMACRARGACCACRCACARTT
ACGCAARCATTGTCGAGCCGAAGCCTAACATACCACGAATTGAGCTAGTCTCCATACGTTC
ATACCGARGTCGCCARAAGCCGCCAGCAATCCGAARATCACTGCCTTCCAACCATTACAC

TTCATAGAAACCATAGARAAGACCGTGTCCATTTARAAGGACTCGACAGATTCTCGATCG

§ 8 L8883

ARRARACGAACGCAACCATGCGAGACACTTCACATCTGCACATTCCATCCCTGACTACAL

AGARAMAAGARAGGCAAGTTTGATT 684
Puc. |. HyxneomanHa nocainossicTs dparMenTy prubocoMansimx reqie Pythium ultimum var, ulti-
mum
Fig. 1. Nucleatide sequence of rybosomal genes fragments in Pythium witimum var. wltimum

1y1y IHHCOpyKChKOrO YHiBepCHTeTY (ABCTpin) npod. P. Teonepom ta a-pom M. Kipx-
MAEPOM.

XapakTepHCTHKM POCTY NMOBITPAHOTO MILIENiI0 T8 ONTHYHY WLTLHICTE rid BH3HAYa-
7H 33 METONHKAMH, HasedeHnmn ¥ eMeTonax skcnepuMeHTaNbHONR MHKonOrHH» [6].

PesyastaTu gocaimaens Ta ix obrosopenus

Mpr nepecipi miuenilo Ha TA MM crnocTepiranu cyBcTpatHuit picT HecemTOBaHOTO
Miteniio 3asToBkH 6— 10 MKM Ta YTBOpEHHN Ha Apyry-TpeTio 406y ooroxiis i oacnop.
YucTy KyasTypy BrydeHoro rpuba isentndikosato 3a nonomoroio IUIP-metony [10]
ak P ultimum var. ultimum 3 siporinuictio 99 % (puc. 1).

Lle# sua M sHABHAn y 75 % 3paskis, pimwe tparnsecs P artotrogus — 12 %. Inmi
rpHGH AaHoro poay craHosuwam 13 %.

Bupoyiouu in vifre, M cnocTepirany WenakHi pict P ultimum var. ultimum Ha
TPLOX CEPENOBMILEAN: KapTOTAHO-rIoko3HoMY (KTA), siscanomy (BA), Ta mopkasHo-
My (MA) arapax. Tax, uepes 48 roguu rpu6 yTBOPIOBAR JOCHTS IINEHWA MyXHACTHIL BH-
cokmit Glnuit Miuenii, wo nokpueae ycw noeepxHio yawk [lerpi i nerko pyiHysasca
npw T siakpusanHi. Ha kyxypyasaHomy arapi (KA) miuenifl Gys mexiu winesHuM (Taba.
1), a na pinakosomy (PA) Ta ropoxosomy ([opA) arapax nosiTpaHnit mineni# dopMysas
KYTMKH Oe-He-1¢ Ha nosepxHi cepenosnma. Ha A ta cepegosniui Yaneka (CH) cnoc-
TepirascA TinbKkK cyberparHmit #oro pict. [linexicrs cidh konoHii 8 onHomy mosi 3opy
sikpockomna 3a 100-xpatHoro s6inblueHHs Konusanaca y sexax 68 937,579 1250
mKkm Ha TopA, BA 1 KTA 1a y mexax 20 312,5—36 687,5 Mxkm — Ha pemTi cepeoBHILL
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Taleuys 1. Posswrox nositpanoro sminenbo P. wlitimem var, eltimum s SHBUILHHX CEPEIORHILAX
Ha apyTy nofy KYALTHRYBAANA

BicoTa noshipRioro Oorreyna mineHicTs rids
A copeaceg Minedis, um Sy wimacin, feas KomoRil, MxM ¥ noai 3opy
KA 10 3 36 687.5
BAp 10 4 TREI25
KA 12 5 79 125.0
MA 10 3 33 750,0
ra 1 I 20 312,5
TopA 6 2 68937.5
PA 5 2 21 687.5
cq I | 24 4315

Mp¥ KyNETHRYBAHHI HA XKHBIIBHHUX CEPEJOBHILAX HA OPYTy-TpeTio fo0Y novyMHa-
10Th 3 RENATHEA ooroHil (puc 2). Bouu agefinsluoro TepMiHanbHi, OKPYTAi, 3 rnageHb-
KHMH crinkamu, 20—24 MM v miaMeTpi. AHTEPHIIT N0 OXHOMY, IHKOMH MO TPH Ha 00-
roHii, Mitkononitni, anebinsinoro MoHOKTIHHI, iHoni rinorinui. Qocnopi  NMOCAK-
HOKI, annepoTHuHi, Kyascti, y giamerpi 23—24 MKM, i3 KOpHYHEBOKD 0DONOHKOWK, TOB-
HIHHOIO GnHseKo 2 MEM. ¥ P ultimum var. ultimum ridus, sassuyait, 3apToBIIKH Bia 7 00
| | MEM, cenToBaHi mHIE ¥ cTapoMy Biui. Cnopanrii yrBopOOTECA pidko, BOHM BepXie-
KoBi, rapononi6ui, 12—28 MxM y aiaMerpi, NpOPOCTAINTL AHLIE POCTKOBOW TPYBKOW,
Ges soocnop. Lo ocoGmmsicTs BinaHavae pan asropis [3, 5, 13].

Sx MW BCTAHOBWIW paniwe, pict P. wltimum var. ultimum Ta YTBOPEHHSA 0OCHOpP 33-
JIEXAaTh Bll TEMNEPATYDH | AHBHILHOIO cepenosua [2].

TosumHa rid isonary (tabn. 2) 3a Temneparypu +10 °C Ha BCix cepenoBHiax Ko-
NHBATACH ¥ Mexax 6,6—7,9 MKM, 3 MiIBHIIEHHAM TeMrepatyps fo +25 °C sona 3poc-
Tana go 9,2—10,5 mxm Ha KTA, TopA, MA; 10 7,9 mxm — na KA, PA; Ha CY 1a [A He
amivtosanace. Posmip cocnop npu +10 °C xonueascs v mexax 19,7—25,0 mxcm. [igeu-
WEHHA TeMnepaTyps go +25 °C syMosmio 36islueHAA UbOTO MOKa3HMKA 00 27,6 MKM
Ha PA, MA; no 23,7—26,3 mxm — na TA, TopA, KTA. Poamip cocniop 3anmuascs Ges
amin Ha KA i 6ye wafimenunam (21,0 mxm) Ha BA.

TemnepaTypa Ta CKAA0 XHEKIBHOTO CEPEAOBMILA CYTTERD BIUTHBAIM HA YMCENEHICTE
cocnop P. ultimum var. ultimum. 3a Temneparyps +10 °C nepuri oocnopn MM BiasHadans
Ha TpeTio noby, a Ha n'aTy — ix YMceNbHICTE 3pocna Ao 55 oaHHHUL Ha KA (Haibinkma
kinekicts). Ha BA, TA, MA ixHA KiTekicTb cTaHoBHNA 14—16. HaiimMeHINOWw YHCENLHICTE
vocnop Gyna Ha pinaxosoMy arapi (ofHa), Ha PEINTi CEPENOBHIL, BOHW HE YTBOPIOBATHCE.

3a remnepatypu +25 °C Ha sHBANbHAX cepenosnmax MA, KA, PA nepmi oocno-
pH cihopMyBanMcs BXe Ha npyry noby, Ha BA, TA, TopA — Ha Tpetio, a Ha cepefoBHILL
Yanexa — uepea 7 ni6 micna nocisy. HaitGinswa yucensHicts oocnop 3adikcosana Ha
BA — 255, wo B 16 pa3is mepeBHILye ix KinekicTs nia yac enpomysanys 32 +10 °C. Ha
KTIA, KA, MA ueft nokasHuk KomueaecA y Mexax 125—150. Hesucoky 9HCENLHICTE
(15—30 oocniop) BimaxaseHo Ha TA, TopA, PA. BapTo 3ayBadKHTH, L0 MAKCHMATBHY YH-
censricTs (450—550 oocnop v noai sopy Mikpockona) crocrepirand Ha 8-my noby Ha
BiBCHHOMY arapi. 3 4acom uei NOKasHHK HE IMiHIBABCA.
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Puc. 2. Mikpockoniuna Gynoea P ultimum var, ultimum: @ — HopMANBHER polpHTOK; § —
HaAMIpHE FATYWEHHA; & — 3JOYTTA HA BETETATHBHHX ridax; ¢ — NpPOPOCTAHHA CNOPAHTiA B
miueniit; 8 — coromii Ta avTepuaii; ¢ — oocnopw. (g, 6, & — X100; 2, 8, € — x400)
Fig. 2. The microscopis structure P. ultimum var. ultimum: a — normal development of hyphae; 6 —
forced branching; & — swallowings on vegetative hyphae; ¢ — germination of sporangium into my-
celium; @ — cogonia and anteridia; € — oospores. (g, §, & — X 100; &, 8, € — x400)

YQucty kynerypy P. ultimum var, ultimum MW BUKODHCTAIH ANA MEPEBiDKH NATOTEH-
HocTi B naboparopHux ymoBax. 3 i€ MeToW T BHOCHIM ¥ CTEPMILHMIL IPYHT, ¥ AKHI
BHCciBany neawHikosane HaciHua pinaxy. Lled sun sussusca gywe naroreHHHM (TaBn.
3), ockinbkH 3a HalMEHLLOT KinbkocTi iHOKymioMY (4,5 MuTH. oocnop/m?) i3 83 % pocnuH,
o sifinunm, 80 % Gyno ypaxeHo. Cepen Xsopux cxonis 35 % 3arnHyn0 NpOTATOM NEpLIHx
ni6 nicns X noasH. ¥ nonansuromy sci pocnuHd Gynm 3 olxakamu axsopiosaHnsg. I3
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Tafinuys 2. Buyss TeMnepaTyps Ba cepeanill poamip ridy | cocnop Ta mecemuicrs cocnop

P. aitimum var. altimum g2 plIHHX XHERLILHNX CEPEADBRILEX

Cepeanift posmip Kinsxiers cocnop y noal sopy

A ABNTRHE C- mikpockons (x100)

penOEHLLE TomuEKa Hdy, +/— MK DIAMETP OOCTOP, +/— MEM Ha 5-1y moby, exa
+10°C +25°C +10°C +35°C +10°C IR eC

KA 6,6+0,6 7,940,1 15,040,5 25,0+0,3 55 150

B-h T;giﬂ.l ?Mql i zl.ﬂi‘ﬂ.l ]E‘ 255

KlAp 7.940,1 10,5%0,1 - 23,740,1 0 140

MA 6,640,6 9,210.8 19,740,3 27.640,1 14 135
ra 6,640,6 6.610,6 25,010,6 23,7106 16 20
TopA 7.910,1 9,2+0.6 — 26.3%0,1 1] 15
PA 6,610,6 7.940,1 21,0%0,1 27.610,3 | 30
cYy 6,6+0,6 6,6+0,6 — — 0 1]

NpumiTka: «—» 0oCNOPH BACYTHI Ha YAC MPOBEIEHHA BHMIDIOBAHD.

Tafiauyx 3. Buans indexuiiinore napasTanensn cocnop P, altimum var, altimum
Ha po3eHTOK Kopenesol ramal Brassica mapes L.

KinekicTs XBopsx pociss micad Noses cxonis, %

Kinsxicms ooc- 3
HERURpE SNy pocnus, % FEpEI TRAICHE wepe3 2 THATHI
Ty, MM ! BCBOMD 3 HHX 3ArMHYI0 BCLOMD 3 HMX JArUHYTO
Kontpons 100,0 0 0 0 0

4.5 83.0 80,0 350 100,0 4.0
9.0 73,0 90.1 40,9 100,0 50,0
13,5 17,0 10:0,0 £0,0 100,0 80,0
18.0 1] — — - —

Taftiuys 4. Broams TeMneparypn rpyaTy wa naroresmicrs P wltimem var. sltimomn®

Jifkmno

KirskicTs Xpopix pocans nicas noass cxoais, %

Temnepatypa, °C % 14-1a nofa 2] -3 moba
BCBOIT 3 HHX JATHHYAG BCLOTD 3 HHX JaTHHYAO
o 850 240 £0 26,7 50
5 58,0 74.0 45.3 76,0 523
10 13 89.0 523 100,0 95,0
15 98,0 18,0 14,0 2.7 16,0
il 62,3 320 24,0 58.0 26,7
25 58,0 80,0 45,0 B8.7 45,0

*Mpumirka. Fpywr, indikosanuit £ wlimum var. wltisum, BATPHMYBABCH 33 HABENeHOT BHILE TeMicpa-
TYpH npotaTos T 0i6 go mociey Hacinka pinaxy. Y nogansumosy Iociil npopogHBCE 3a cTabinbHol TeM-
nepatyp (21—22 *C).

miaBHINEHHAM iHdeKUiiHOro HaBaHTAXKEHHA iHTeHCH(DIKYBABCA POIBHTOK XBOPOGH, WO

NpUIBOANNO 00 MoBHOT 3arubesni pocnHH y nepui gobu (BapianT i3 18 MIH. cocnop/M?).
By:no BeTaHORACHD, 110 ONTHMANLHA TEMIEPATYPA IPYHTY ANA PO3BHTKY rpuba Ta

HOro NaToreHHOCTi CTAHOBHTEL +5—+10 °C (1aba. 4). ¥ uboMy BHNANKY MM cIOCTEpira-
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M HU3bKMI BiacOTOK cxoxocTi pocank (31 %) Ta sarmbens 89 % ua 14-1y noby. Kpim
TOr0, BHCOKOK NATOreHHicTs rpuba € i 3a +25 °C.

JaysakumMo, 1o 3a 30epiraHHA KyAsTYPH (i3 000B'A3KOBHMHM Nepecisami Yac sin
4acy) maToreHHicTs rpHba He IMeHIIYBANACA, i 38 CIPHATAMBHX YMOB BiH CIIDHYHHIO-
pan sarubens 100 % pocius,

1. I3 ypaxeroi kopeHesol cuctemut Brassica napus L. BIIYYEHO ¥ HHCTY KYALTYDY IpHO
P. ultimum var. ultimum.

2. HaitkpaumuMu picT i po3sMTOK MOBITPAHOrC MiLIENi0 i30MATY € Ha KapTOTUIAHO-
FIOKO3HOMY arapi, 8 HalBHUIA KiNbKICTh 00CMOP YTBOPIOETRCA Ha BiBcanomMy arapi. Ha
KAPTOMIAHO-TIOKO3IHOMY, rOpOXoBoMY arapax i cepenosmini Yanexa ococnopw 3a +10°C
TPHBANHIA YAC HE YTBOPIOBATHCD.

3. CrabinsHuii picT i po3BMTOK rpHDa 33 IMIHH TEMTIEPATYPH CNOCTEPIraiH Ha ro-
JIOMHOMY Ta KYKYDPYA3AHOMY arapax,

4. ONTHMANLHOK LA POCTY T4 pO3BMTKY rpuba e Temneparypa +25 °C. Bucoka na-
TOreHHicTs P. ultimum var. ultimum ana Brassica napus L. BCTaHOBNEHA 33 TEMIIEPATYPH
rpyuty +3—+10 Ta +25 °C,

5. Marorenni snacrasocti P. wltimum var. ultimum He BTpasanTsea npH 36epiranHi.
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MOP®OION0-BHONOrHYECKHE OCOBEHHOCTH
PYTHIUM ULTIMUM VAR. ULTIMUM TROW — BO3BYIHTENA
KOPHEBOW FHUITH BRASSICA NAPUS L.

BeigeneH B UHCTYIO KYABTYDY BO30YIHTE b KOPHEBOR rHnaM Brassica napus L. — Pythium ultimim
var. ultimum. W3ysens: ero sopdosoro-Guonoryieckse 0coDEHHOCTH W MEKDPOCKONWYECKDe
cTpocHHe. OTMedeHa BRICOKAR MATONEHHOCTE MPpHba, KOTOPaA He TEPARETCA NPH NEpecesax.

Kawueanwe caosa: Pythium ultimum var. ultimum, Brassica napus

MM. Kyryk, T.1. Zubova
Mational Agrarian University, Kyiv
MORPHOLOGICAL AND BIOLOGICAL PECULIARITIES

OF PYTHIUM ULTIMUM VAR. ULTIMUM TROW — AGENT
OF ROOT ROT BRASSICA NAPUS L.

Agent of root rot of Brassica napus L. — Pythium whimum var. ultimum is isolated in pure culture.
Morphological and biological peculiarities and microscopic structure were studied. High patho-
genicity of fungus, which doesn't decrease through numeral passages is stated.

Key wards: Pythiom ultimum var. ultimum, Brassica napus.
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