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A. U. bepecues, A. H. Primko, JI. A. EpomeBckasi, C. B. Kau, E. U. KBaciok, A. U. 3un4enko

Hnemumym muxpobuonoeuu HAH Benrapycu, Munck, Pecnybnuxa Benapyco

CUHTE3 ®J1YJAPABUH-5"-MOHO®OCPATA C UCIIOJIb30BAHUEM
BAKTEPUAJIBHBIX PEKOMBUHAHTHBIX ®EPMEHTOB

Pa3zpaboraHa 1 SKCIIEepUMEHTAIBHO 000CHOBaHA cxeMa (pepMEHTATHBHOTO MoyydeHus Gpiuynapadun-5'-Mmor0opochaTa n3
2-(pTopaneHNHA U IUKJIOMUTHANHA Kak JOHOpa apaOMHO3HOTO PparmenTa. [Ipu 3ToM 1oHOpOM (HocaTHON TPYTITBI CITYKHIT
anetuidocdar. B xadecTBe OMOKATAIN3aTOPOB NMPUMEHSUTM LUTHAWHIC3aMUHA3Y, YpHAHHGOCHOpHIA3y, TypHHHYKIIECO-
suadochopuiazy U Ae30KCHHYKICO3UAKHHAZY, BbIJICICHHbBIC U3 KJICTOK paHee CKOHCTPYHPOBAHHBIX IITaMMOB Escherichia
coli. [lomyuennsiii mpenapart ¢Gaygapadus-5-MoHO(OChaTa MIIAHUPYETCS HCIIOTB30BaTh B KA4eCTBE MPOJIEKapCTBa B pa3pa-
OaTbIBaEMOM (pEPMEHTATHBHOM ITPOJICKAPCTBEHHOM TOAXO0/IE K TEPAIMu paKa.

Knrouegvle cnosa: hnynapadbun, GpmynapaduH-5'-MoHopocdar, pekoMOMHAHTHBIN mTamM, Escherichia coli, hepmeHTa-
THUBHBIH KaTainu3, MOAUGUIIMPOBAHHBIH HYKIJICO3HUI.

A. L. Beresnev, A. N. Rymko, L. A. Eroshevskaya, S. V. Kvach, E. I. Kvasyuk, A. 1. Zinchenko

Institute of Microbiology of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

SYNTHESIS OF FLUDARABINE 5-MONOPHOSPHATE
USING BACTERIAL RECOMBINANT ENZYMES

The scheme of enzymatic preparation of fludarabine-5"-monophosphate from 2-fluoroadenine and cyclocytidine as a do-
nor of arabinose fragment was developed and experimentally proved. Acetylphosphate was used as a donor of phosphate
group. Cytidine deaminase, uridine phosphorylase, purine nucleoside phosphorylase and deoxynucleoside kinase recovered
from earlier designed strains of Escherichia coli were used as biocatalysts. The synthesized fludarabine-5-monophosphate is
planned for using as a pro-drug in enzymatic pro-medicinal approach to therapy of cancer.

Keywords: fludarabine, fludarabine 5'-monophosphate, recombinant strain, Escherichia coli, enzymatic catalysis, modi-
fied nucleoside.

K. A. Pynacosa, H. b. Il1aBnoBckuii, T. U. Bacuaesckasi, H. b. Kpunuukas, E. B. Tumkosckas,
A.T. IlaBaoBckas, B. H. Pemuernukos, F0. M. [lunuykosa, U. U. JIumurBan

Lenmpanvusiti 6omanuyeckuii cad HAH Benapycu, Munck, Pecnyonuka Benapyce

CPABHUTEJIBHAS OHEHKA BUOXUMHNYECKOI'O COCTABA IIJIOJ1OB
HOBBIX HHTPOJIYIIUPOBAHHBIX COPTOB KJIIOKBbI KPYITHOILJIOJTHOM
(OXYCOCCUS MACROCARPUS (AIT. PERS.) B YCJIOBUSX BEJIAPYCHU

IIpuBeaeHbI pe3ysIbTaThl CPABHUTEIIBHOTO UCCIICIOBAHMSI TOKA3aTeIIsl CAXapOKHUCIOTHOIO MH/IEKCA, COJIEPKAaHMS CBOOOIHBIX OpraHu-
YEeCKHUX, aCKOPOMHOBOM U I'MIPOKCUKOPHUYHBIX KUCIOT, CYXUX, NJYOUIBHBIX U MEKTUHOBBIX BEIICCTB, PACTBOPUMBIX CaXapOB M OCHOBHBIX
rpynn 601o¢IaBOHOM/IOB B IJIOAaX 6 HOBBIX MHTPOJYLHMPOBAHHKIX B benapycu coptoB Oxycoccus macrocarpus (Ait.) Pers. — Stevens(st),
Bain Favorit, Hiliston, Holistar Red, Stankovich, WSU 108. YcraHOBIIEHO, 4TO Hanbojee BHICOKMM HMHTETPaJbHBIM YPOBHEM IMHTATCIBHOU
Y BUTAMHHHOH [IEHHOCTH IUIOIOB [0 COBOKYITHOCTH aHAIM3UPYEMBIX IPH3HAKOB, IPEBOCXOISAIINM TAKOBO Y OCTaIbHBIX COPTOB B 1,811 pas,
xapaktepusyercs copt Holistar Red, Torna kak HauMeHbIUM — copta WSU 108 u ocodenHo Bain Favorit.

Kuiouegvie cnosa: KIOKBA KPyITHOIUIOAHAS, COPTA, MIOABI, OHOXUMHUYECKAN COCTAB, OPTaHUIECKHE KHUCIOTHI, YIICBOABI, OHO(Ia-
BOHOW/IBL.

Zh. A. Rupasova, N. B. Pavlovskii, T. I. Vasileuskaya, N. B. Krinitskaya, E. V. Tishkovskaya,
A. G. Pavlovskaya, V. N. Reshetnikov, Y. M. Pinchukova, I. I. Lishtvan

Central Botanical Garden of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

COMPARATIVE ESTIMATION OF BIOCHEMICAL COMPOSITION OF NEW INTRODUSED FRUITS
OF OXYCOCCUS MACROCARPUS (AIT.) PERS. CULTIVARS UNDER CONDITIONS OF BELARUS

The results of a comparative study of the sugar acid ratio, the content of free organic, ascorbic acid and hydroxycinnamic acids, solids
content, pectin and tannins, soluble sugars and major groups bioflavonoids in the fruit of 6 new cultivars of Oxycoccus macrocarpus (Ait).
Rers. — Stevens(st), Bain Favorit, Hiliston, Holistar Red, Stankovich, WSU 108 introduced in Belarus. It was found that the highest level
of integrated nutritional and vitamin value of fruits of analyzed attributes on jointly. The cultivar Holistar Red is superior to that of the other
varieties in 1.8—11 times, while the lowest is WSU 108 and especially Bain Favorit.

Keywords: Oxycoccus macrocarpus, cultivars, fruits, biochemical composition, organic acid, carbohydrates, biophlavonoids.



A. C. HlasgxTéHok

Hayuno-npaxmuuecxuii yenmp HAH beaapycu no buopecypcam, Munck, Pecnyonuxa bBenapyco

JOPOXKHASA OCA AMBLYELLUS HASDRUBAL (KOHL, 1894)
(HYMENOPTERA, POMPILIDAE) B BEJIAPYCH

IIpuBoauTcs onmcanue camuoB peakoro B EBpomne Buma Amblyellus hasdrubal (Kohl), a Taxxe nzodpaxeHue mmaro,
MpoIoJieyMa, TeHUTAJINI U IPEreHUTaIbHBIX CTEPHYMOB.
Karouegwie cnosa: Hymenoptera, Pompilidae, Amblyellus hasdrubal, benapyce.

A. S. Shlyakhtenok

Scientific and Practical Center for Bioresources of the National Academy of Sciences of Belarus,
Minsk, Republic of Belarus

THE SPECIES AMBLYELLUS HASDRUBAL (KOHL, 1894)
(HYMENOPTERA, POMPILIDAE) IN BELARUS

The description of the Amblyellus hasdrubal (Kohl) male, rare in Europe is adduced. The description is illustrated
by images of imago, of propodeum, of genital and pregenital sterna.
Keywords: Hymenoptera, Pompilidae, Amblyellus hasdrubal, Belarus.

E. B. BoaoTHuk, A. A. Yepemnes, M. A. Tutok, 3. U. Kosiomuen

Hucmumym muxpobuonoeuu HAH Benapycu, Munck, Pecnyonuka Benapyco

HOJYUYEHHUE MYTAHTOB CLOSTRIDIUM ACETOBUTYLICUM 81,
YCTOMYHUBBIX K BYTAHOJIY

OnTHUMH3MPOBAHBI YCIOBUS XUMHYECKOro MytareHesa 6axkrepuii C. acetobutylicum S1. Tloka3aHo, 4to 00paboTka Oak-
TEepUalbHON KyJIbTYpHhl, BHIPALICHHON B TeueHHEe 8 4 B CTaHJApTHOM cuHTeTHyeckod cpene MSS, N-metun-N'-HuTpo-N-
HUTPO30TYaHUAMHOM B KOHIEHTparuu 50 MKkr/mi B iutpatHoM Oydepe (pH = 5,5) B Teuenne 60 mun npu 25 °C no3Bossier
0TOMpATh BAPUAHTHI MYTAHTOB, CTAOMJIBHO HACIENYIOWIUX MPU3HAK YCTOHYMBOCTH K OyTaHONY B KOHUEHTpauuu 2,5 %.
AHanu3 cOCTaBa XHUPHBIX KHUCIOT IUTOIUIA3MaTHYECKOH MeMOpaHbl BBISBHMI HaJIMYUE 2-IeKCHIIIMKJIONPONaHOKTaHOBOH
KHCJIOTBI y MYTaHTa, XapaKTePHU3YyOLIErocs MOBBIIICHHON NPoAYyKLUel OyTaHoa.

Kurouesvie cnosa: onobdyranon, Clostridium acetobutylicum, MmyTarenes, uToIIa3MaTiHueckas MeMOpaHa.

E. V. Bolotnik, A. A. Chereshnev, M. A. Titok, E. I. Kolomiets

Institute of Microbiology of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
SELECTION OF BUTANOL-RESISTANT MUTANTS OF CLOSTRIDIUM ACETOBUTYLICUM S1

Conditions were optimized for chemical mutagenesis of bacteria C. acetobutylicum S1. It was shown that treatment
of bacterial culture pre-grown for 8 hours in standard synthetic MSS medium, with N-methyl-N'-nitro-N-nitrosoguanidine
at concentration 50 pg/ml in citrate buffer (pH = 5.5) during 60 min at 25 °C allowed to select mutantvariants stably inheriting
the trait of resistance to 2.5 % butanol. Analysis of fatty acid composition of cytoplasmic membrane has revealed presence
of 2-hexylcyclopropane octanoic acid in mutant distinguished by elevated butanol production.

Keywords: biobutanol, Clostridium acetobutylicum, mutagenesis, cytoplasmic membrane.

E. A. Klementjeva', S. V. Ovsiannikova?, A. N. Nikitin'

'nstitute of Radiobiology of the National Academy of Sciences of Belarus, Gomel, Republic of Belarus
’Belarusian StateUniversity, Minsk, Republic of Belarus

DYNAMICS OF ISOTOPES *'PB AND 2"'PO IN NATURAL MEADOW ECOSYSTEMS
AND AGROPHYTOCENOSES WITH THE REGULAR APPLICATION OF PHOSPHORUS FERTILIZERS

Distribution of ?'°Pb and '°Po radionuclides in the soils of natural meadow ecosystems and in the arable soil horizons
of agroecosystems of the south-eastern region of the Republic of Belarus has been investigated. The difference between the
radionuclides content in the upper 0—5-cm layers of organic horizons and in the underlying layers of soils of natural meadow
ecosystems has been revealed. The distribution of ?'°Pb and ?'°Po along the vertical profiles of meadow soils allows assuming
that the intake of radionuclides in to soil cover is mainly due to aerosol deposition from atmosphere and their biogenic accu-
mulation in the upper part of the organic horizons. It was shown that in arable horizon of agricultural soils, which are regular-
ly fertilized, content of *'°Pb and ?'’Po depends linearly on concentration of mobile phosphorus. Reducing the acidity of soil
medium promotes to the reduction of 2°Pb and ?'°Po bioavailability and their accumulation in vegetative production. The
transfer factors of ?'’Pb and ?'°Po for vegetables, which are widespread on the territory of Belarus, were determined. It was
established that the transfer factors of 2'°Pb and 2'°Po are increased in the next order: carrot — potato — cabbage and those for
20po were twice as for 2'°Pb.

Keywords: *°Pb and *°Po radionuclides, soil, vegetables.



E. A. Kaementbenal, C. B. Oscsannukona’, A. H. Hukurun'
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JAUHAMMUKA U30TOIIOB *'PB 1 *’PO B ECTECTBEHHBIX
JYT'OBBIX DKOCUCTEMAX U ATPO®PUTOLEHO3AX
C PET'YJIIPHBIM BHECEHUEM ®OC®OPHBIX YJIOGPEHUI

N3yyeHo pacrnpeneneHue paanoHyKiauaoB 2°Pb u 2''Po B moYBax eCTECTBEHHBIX JIYTOBBIX SKOCHCTEM U B MAXOTHBIX I'0-
PH3OHTAX [OYB arpOIKOCUCTEM FOT0-BOCTOUHOIO perrnona Pecriy6nnku benapycs. BbisiBIeHO OTIHYIHE MEXIY COACPKAHUEM
PaaMOHYKJIHAOB B BepxHeM 0—5-CaHTHMETPOBOM CJIO€ OPraHOTEHHOrO TOPH30HTA M B HIDKENEKAIINX CIOAX MOYB eCTe-
CTBEHHBIX JIYTOBBIX dKocHCTeM. Xapaktep pactpenenerus 2°Pb u 2'°Po o BepTHKAIBHBIM TPOGUISIM JTYTOBBIX TOYB O3B0~
JSIET NPEINONOKUTh, YTO MOCTYIUICHHE PAIHOHYKINAOB B MOYBEHHBIN MOKPOB B OCHOBHOM OOYCJIOBJICHO ad9PO307IbHBIMU
BBITIAJICHASIMHI 13 aTMOC(hephl U MX OMOTeHHBIM HAKOIUICHHEM B BEPXHEW 4acTH OPraHOTeHHOro TOpH30HTa. [[oKa3aHo, 4To
B MAXOTHOM FOPH30HTE CENBCKOXO3AMCTBEHHBIX TI0YB, B KOTOPBIE PETYIISIPHO BHOCATCS MUHEPAJIbHBIE YI0OPEHNUS, ColepiKa-
Hue 2'Pb u 2°Po JIMHEWHO 3aBUCHT OT KOHIEHTPALMU HOABUKHOTO (hocdopa. YMEHBIICHHE KHUCIOTHOCTH MOYBCHHON CPEJIbl
CIOCOOCTBYET CHHKEHUIO OHOJIOTHYECKON HOCTYITHOCTH PagnoHyKiInuaoB *''Pb u 2°Po 1 HX HAKOIUICHUIO B PACTHTEIBHOM
npoxykuuu. Onpeznenenst koddduiments! nepexona 2°Pb u 2'°Po B 0BOIIHBIE KYJIBTYPbI, IIUPOKO PACHPOCTPAHEHHBIE HA
Teppuropuu benapycu. YcraHoBIIEeHO, 4T0 Ko duuneHTs! nepexoaa >''Pb u '’Po Bo3pacTaroT B psiy OBOIIHBIX KYJIBTYpP MOP-
KOBb — KapTo(enb — kamycta u s 2'’Po onu BaBoe Bbiie, uem miist 2'°Pb.

Kniouesvie crosa: paguonyknuast 2'°Pb u 2'’Po, moua, OBOIIHBIC KYJIBTYPHI.

K. B. Octpuxona, C. I'. I'osenuenko, M. U. IToranoBuy, B. A. IlpoxkyjieBuy

benopyccxuii eocyoapcmeennviil ynueepcumem, Munck, Pecnyoniuxa bBerapyce

CO3/IAHUE IITAMMA-ITPOIYIIEHTA BUJAOCHENUPUYHOTO
WHTEP®EPOHA-AJTb®A JIJ151 PASPABOTKH AHTUBUPYCHBIX ITPEITAPATOB
JIJIS1 OBEI]

Cepbe3Hyro mpobiieMy sl OBIICBOICTBA MPEACTABIISIOT HHPEKIMOHHBIC 3200JICBaHNS, TPUBOASIINE K 3HAYUTEILHBIM KO-
HOMHYECKUM moTepsM. Llens nanHoi paboThl — paCCMOTPETh BO3MOKHOCTh IPUMEHEHHS UMEIOIINXCA Ha PBIHKE PEKOMOH-
HaHTHBIX HHTephepoHoB-0 (MDH-a) a1t co3nanns Ha KX OCHOBE IPOTHBOBUPYCHBIX ITPEMAPaTOB JIs OBELL.

B pe3ynbraTe CpaBHUTEIBHOTO aHAJIN3a aMUHOKHUCIIOTHBIX NocienoBarensHocTeit UIOH nmpennonaraercs, 4To HU OUH
M3 CYNIECTBYIONIUX HAa PIHKE BeTepUHAPHBIX mpernapaToB MDH He MOaXoauT 1 Tepanuu BUPYCHBIX 3a00JeBaHUI OBEII.
B x071¢ paboThI TaKKE CHHTE3UPOBAaHA U KIIOHHUPOBaHA KOJAUPYOIIAs IIOCJICA0BATEIbHOCT reHa oBeubero MOH-al B kieTkax
E. coli. [loka3aHo, 4T0 0€JIOK, HAKAIINBAONIUICS B 0aKTEPUATBHBIX KJIIETKaX B XOJIC HHIYIIHUPYEMO IKCIIPECCHH KIIOHHPO-
BaHHOMW MOCIIEI0BATEIBLHOCTH, 110 pa3mMepy cooTBeTcTByeT oBeubemy NDH-al.

Kanrouesvle crosa: Escherichia coli, natephepoH, penenTtop, BeTepHHAPHBIE TpenapaThl, pPeKOMOMHAHTHBIN OSJIOK, MHO-
JKECTBEHHOE BBIPaBHHBAHIE.

K. V. Vostrykava, S. G. Golenchenko, M. 1. Patapovich, U. A. Prakulevich

Belarusian State University, Minsk, Republic of Belarus

CREATION OF STRAIN PRODUCING SPECIES-SPECIFIC INTERFERON-ALPHA
FOR DEVELOPMENT OF ANTIVIRAL PREPARATIONS FOR SHEEPS

Infectious diseases became a serious problem for sheep breeding, leading to significant economic losses. The aim of this study:
to examine the feasibility of using recombinant interferons as a basis for development of antiviral preparations for sheeps.

With reference to comparative analysis of IFN amino acid sequences we can suppose, that neither of the existing IFN-
based veterinary preparations is suitable for therapy of ovine viral diseases. Also during this work, synthesized sequence of ovine
interferon-ol gene was cloned in Escherichia coli cells.

Keywords: Escherichia coli, interferon, receptor, veterinary preparations, recombinant protein, multiple alignment.



. B. Capunn', I1. B. Ky3munxkas', O. }O. Ypoanosuu', U. B. ®enoceena?, I. b. BopoBckuii’

'HUnemumym cenemuru u yumonoeuu HAH benapycu, Munck, Pecnybnuxa Beaapyco
2Cubupcruit uncmumym gusuonozuu u duoxumuu pacmenuii Cubupcrkozo omoenenuss PAH, HUprkymck,
Poccuiickaa @edepayus

CO3JIAHUE TPAHCTEHHbIX PACTEHUI NICOTIANA TABACUM
CTI'EHOM NDB2 ARABIDOPSIS THALIANA NJ1SA U3YYEHUSA OTBETA HA CTPECC

C nenblo U3yueHHsl BIMSIHUS U3MEHEHHOro ypoBHs dkcnipeccuu rena ndb2 (NAD(P)H-gerunporenasa B2, KO 1.6.5.2)
Ha aKTUBHOCTH JIPyTUX OEIKOB MUTOXOHPUAJILHON JIOKAIH3ALUH U YCTOWYMBOCTh PACTEHUH K Pa3IMYHBIM CTPEccaM COo3-
JTaHBI TPAHCTCHHBIE pAaCTeHMS TabaKa, SKCIIPEeCCUPYIONINe TaHHBIH reH. I'eH ndb2 nnunoit 1749 n.H. BeIIEIEH U3 CyMMapHOH
matpuuHoit PHK Arabidopsis thaliana ¢ momompio OT-IILP. [lanuslii ren knoHupoBaH B muiasmuay pBl121. Ha ocHoBe
nnasMuasl pBI121 co3mana BekTopHas koHcTpyknus pBI121 NDB2, comepkamas reH ndb2 mon kontposeMm 35S CaMV
npomotopa. [lokazana apdexkruBHocTh pBI121 NDB2 s Tpanchopmannu. DKCHepUMEHTAIBHO TOATBEPKICHBI (DAaKThI HHTE-
rpamuy reaa ndb2 B reHOME.

Karouegvie cnosa: Nicotiana tabacum, Arabidopsis thaliana, ndb2, TpaHCTEHHBIC PaCTECHUS, aIalITAI[Us PACTCHUI.

D. V. Sauchyn!, P. V. Kuzmitskaya', O. Yu. Urbanovich', G. B. Borovskii?, I. V. Fedoseeva®

!nstitute of Genetics and Cytology of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
2Siberian Institute of Plant Physiology and Biochemistry Siberian Branch of Russian Academy of Sciences, Irkutsk,
Russian Federation

THE CREATION OF TRANSGENIC PLANTS NICOTIANA TABACUM
WITH GENE NDB2 ARABIDOPSIS THALIANA TO STUDY RESPONSE TO STRESS

Transgenic tobacco plants that express the ndb2 gene were obtained to study the influence of changed level of the ndb2
gene (NAD(P)H dehydrogenase B2, EC 1.6.5.2) expression on the activity of the proteins of mitochondrial localization and
stress resistance of plants. The ndb2 gene of 1749 bp was isolated from Arabidopsis thaliana total messenger RNA using
RT-PCR. This gene was cloned into the pBI121 plasmid. The pBI121 _ NDB2 vector construction containing the ndb2 gene
under the control of the 35S CaMV promoter was created on the basis of the pBI121 plasmid. The pBI121 NDB?2 efficiency
for transformation was demonstrated. The ndb2 gene integration into the tobacco genome was confirmed experimentally. The
tobacco lines expressing target ndb2 gene were obtained.

Keywords: Nicotiana tabacum, Arabidopsis thaliana, gene ndb2, transgenic plants, plant adaptations.

0. A. Me:xxnuHa, O. 1O. YpoanoBuu

Hucmumym cenemuxu u yumonozuu HAH benapycu, Munck, Pecnyboauxa benrapyce

TEHETUYECKOE PA3BHOOBPA3UE COPTOB CMOPOJIMHBI YUEPHOI
(RIBES NIGRUM) B BEJIAPYCH

HccnenoBanue reHETHYECKOT0 pa3HOOOpa3us BeIpalinBacMbIX B berapycu copToB cMOpoauHbl YepHOU (Ribes nigrum)
C HCTIONB30BaHHEM 7 MapKepOB-IOKYCOB MHUKPOCATEUINTHBIX IOCIEIOBATEIBHOCTEH MOKA3aJl0, 9YTO COBPEMEHHBIE COPTa
0eJI0pyCCKOIl CeIeKIINY TeHeTHUSCKH TECHO CBS3aHbI C COPTAMH CENICKINH JpyTHUX cTpaH. KoxmuecTBo aneneil B N3y YeHHBIX
nokycax cocTtaBuio ot 3 o 11. CperHee KOINYeCTBO YHHKAIBHEIX TEHOTUIIOB Ha Mapkep cpenu 60 obpasmos — 16,3. uc-
KpUMHUHAIIMOHHAs CHJIa MapKepoB Bapeuposanack oT 0,5 mo 0,87 u B cpennem cocrasuna 0,71. Bee Mapkeps! HMeIOT focTa-
TOYHO BBICOKYIO THAaTHOCTUYECKYIO IIEHHOCTH U MO3BOJISIIOT IIPOBOANTH HACHTH(DHUKAIIUIO Ha MOJIEKYJIIPHOM yPOBHE, TOATOMY
MOTyT OBITH pekoMeH1oBaHb! 115 JJHK-nnenTudukanum copToB CMOPOAMHBI YEPHOM.

Karoueguie crosa: cmoponnna uepHas, SSR-mapkepsl, reHeTnueckoe pasnoodpasue, JJHK-uxenTudukanus.

0. A. Mezhnina, O. Yu. Urbanovich

Institute of Genetics and Cytology of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
GENETIC VARIABILITY OF BLACCURRANT VARIETIES (RIBES NIGRUM) IN BELARUS

The study of genetic variability of Ribes nigrum varieties grown in Belarus with using of 7 microsatellite markers showed
that modern Belarussian varieties have close genetic relationship with foreign varieties. The numbers of alleles in the studied
loci were from 3 to 11. The average number of unique genotype among 60 samples was 16.3. The discrimination power
of markers varied from 0.5 to 0.87 and the mean value was 0.71. All markers possess rather high diagnostic value and allow
to identify black currant varieties at the molecular level and can be recommended for DNA-identification of those cultures.

Keywords: black currant, SSR-markers, genetic variability, DNA-identification.
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INOJYYEHUE UMMOBUJIN30BAHHOI'O HHOKVYJIATA
BACILLUS AMYLOLIQUEFACIENS SUBPS. PLANTARUM BUM B-439/1
JJIS1 OTHBEMHO-JIOJIMBHOW ®EPMEHTAITAU

OnNTUMHU3HPOBAHBI YCIOBHS MOTYUYSHHS MMMOOMIIN30BAaHHOTO HHOKYIsATA Bacillus amyloliquefaciens subps. plantarum
BUM B-439/1 st OThEMHO-IOJIMBHOIO KYJBTHBHPOBAHUS OAaKTEPUH C LENBIO IOBBIMICHHUS KOHKYPEHTOCIIOCOOHOCTH
ouonectunnaa berampoTekTHH. YcTaHOBIEHO, YTO MPUMEHEHNE HMMOOMIN30BaHHBIX OaKTePHATBHEIX KJIETOK B OThEMHO-
JIOJIMBHOU (hepMEHTAILIMHU TI03BOJISET MOBBICUTH CKOPOCTh pazbasienus 10 0,25 /47!, oGecrneunBaeT BHICOKOE KA4€CTBO MPO-
M3BOJMMOTO IpernapaTa beTanpoTekTHH U poCT MPOLyKTUBHOCTH IIpoIecca B cpefHeM Ha 17 % 110 CpaBHEHHIO C TAKOBBIMH
B KOHTPOJIbHOM BapHaHTE C UCIONIb30BAHUEM JKUAKOTO HHOKYIIATA.

Kunrouesvie cnosa: GnonecTuin g, MMMOOMIIN3AINS, HHOKYJISAT, OThEMHO-I0JIMBHOE KYJIETHBHPOBAHUE, HOCUTEIb.

A. V. Berezhnaya, T. V. Romanovskaya, O. V. Molchan, E. I. Kolomiets

Institute of Microbiology of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

CREATING IMMOBILIZED INOCULUM OF BACILLUS AMYLOLIQUEFACIENS SUBPS. PLANTARUM
BIM B-439]1 FOR WEANING-TOPPING CULTIVATION

There are optimized conditions for the creation of immobilized inoculum of Bacillus amyloliquefaciens subps. planta-
rum BIM IN-439]] for weaning-topping cultivation of bacteria in order to increase the competitiveness of the biopesticide
Betaprotektin. The use of immobilized bacterial cells in weaning-topping fermentation allows to increase the dilution speed
to 0.25 1I/h7!, ensures the high quality of the biopesticide Betaprotektin and the growth process productivity by an average
of 17 % in comparison with the control option by using liquid inoculum.

Keywords: biopesticide, immobilization, inoculum, weaning-topping fermentation, media.

B. U. Jlomamr', O. A. UBanos!, U. A. T'opaeii?, O. M. JIwocuxos?, U. C. I'opaeii?,
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POJIb TUJAPOJIMTUYECKHUX ®PEPMEHTOB B YCTOMYUBOCTHU
3JIAKOBBIX KYJIBTYP K ITPOPACTAHUIO 3EPHA B KOJIOCE

TIpenybopouHoe mpopacTaHue SBISCTCS OJHOW M3 MPUYMH CHI)KCHHUS MOCEBHBIX M TCXHOJIOTHYCCKUX CBOMCTB 3€pHA,
YTO HAHOCHUT 3HAYUTEJIbHBIA yPOH. B CBSI3M ¢ 9TUM NpOBEIEHbI FEHETHKO-OMOXMMHYECKHE MCCIIeIOBAHUS ATOr0 IMpolecca
C LIETIbIO BBISICHEHUST POJIU THAPOIUTHYECKIX (DEPMEHTOB B YCTOMYMBOCTH 3JIaKOBBIX KYJIBTYP K IIPOPACTAHUIO 3€pHA B KOJIOCE.

OO0BEKTaMH UCCIIEAOBAHUS CIIYKUJIH IU- U TeTPAIIONIHbIE (POPMBI P)KH U TeKcarIonJHble (POPMBI TPUTHKAJE U CEKa-
JOTPUTHKYM. B Xone nccnenoBanus oToOpaHbl CTaOMIIBHBIC U ypOXKaifHbIe (DOPMBI 3TaKOBBIX KYJIBTYP ISl OIIEHKH UX YCTOH-
YUBOCTH K IPOPACTAHUIO 3¢pHA Ha KOpHIO. [loka3zaHo, 4To Ha MpopacTaHue 3epHA HAa KOPHIO BIUSACT IJIOUTHOCTD PXKH U THIT
LUTOIIa3Mbl TE€TEPOIUIA3MATHYCCKUX TPUTHKAJE. YCTaHOBJICH Pa3IMUHBIA YPOBECHb aKTUBHOCTH MPOTCOTUTHICCKUX M aMH-
JIOTUTUYECKHX (PEPMEHTOB y HCCICIOBAHHBIX T'C€HOTHUIIOB 3JIAKOBBIX KYJIBTYpP. Y 03MMOr0 TPUTHKAIIC OTMEYEH O0Jiee BBICO-
KWl ypOBEHb aKTUBHOCTH HEHTPATBbHBIX, IEIOYHBIX MTPOTEa3 U 0-aMHJIa3bl. YPOBEHb aKTUBHOCTH No-0eH30mI-DL-apruHms-
n-uutpoannnuaassl (BAITAa3er) cocrasun 7,15-24,4 EA/r abc. cyx. maccsl, a-ammiassl — 92—118,7 mr/mira. ITokazano Ha-
JINYKE TECHOM KOPPEIsLIMOHHOMN CBSI3U MEXK]1y aKTUBHOCTHIO 11e104HoN BATTAa3el, a-amMui1a3bl U yCTOWUYHUBOCTHIO 3JIaKOBBIX
KYJIBTYpP K IPOPACTAHUIO 3€PHA B KOJOCE. YCTAHOBJICHA T'€TEPOrCHHOCTh U OCOOCHHOCTH BIIEKTPO(GOPETHUECKOTO CIIEKTpa
OeJIKOB y HCCIICOBAHHBIX '€HOTUIIOB PXKH U TpUTHKae. [lony4yeHHble JaHHbBIC TO3BOJIMIN YCTAHOBUTD MPUYMHBI yCTOHYH-
BOCTH 3JIaKOBBIX KYJIBTYpP K IPOPACTAHUIO 3€pHA Ha KOPHIO U BBIABUTH MapKephl JIJIs HCIIOIb30BAHUS B CETICKIUU.

Katouesule crosa: mpoTeassl, 0-aMuIasa, JMEKTpodopes, IpopacTaHue, poxkKb, TPUTHKATIE.
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THE ROLE OF HYDROLYTIC ENZYMES IN CEREAL RESISTANCE TO GRAIN GERMINATION
IN THE EAR

Pre-harvesting germination of grain causes a considerable loss and it is one of the reasons for the decline of sowing and
technological properties of grain. In this regard, the aim of this work was to elucidate the role of hydrolytic enzymes in the
grain crop sustainability to germination in the ear. The object of the study were di- and tetraploid forms of rye and hexaploid
forms of triticale and secalotriticum. The research allowed to select a stable and productive form of cereals to evaluate the re-
sistance to grain germination for assessment of resistance to germination of grain at the root. It is shown that the germination
of the grain at the root is affected by the ploidy of rye and the type of cytoplasm from heteroplasmic triticale. It is shown dif-
ferent levels of activity of proteolytic and amylolytic enzymes in the studied genotypes of cereals. Winter triticale had
a marked higher level of activity of neutral, alkaline protease and a-amylase. Variation in the level of BAPase activity is 7.15—
244 EA/g. a. d. m. and a-amylase activity — 92 —118.7 mg/ml-h. It is shown the close correlation between the activity of alka-
line BAPase, a-amylase and resistance to the cereal grain germination in the ear. Heterogeneity of an electrophoretical range
of proteins at the studied genotypes of rye and triticale is shown. The obtained data make a contribution to clarification of the
reasons underlying the resistance of cereal cultures to germination of grain at the root and open possibilities of identification
of their markers for use in selection.

Keywords: proteases, a-amylase, electrophoresis, germination, rye, triticale.
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COCTOSIHUE U ITPOI'HO3 PA3BUTHSI ION YJIALIUI ITPEACTABUTEJIEN POJA
EURYTEMORA (COPEPODA, CALANOIDA) B BOAOEMAX BEJIAPYCHU

V3yueHa MHOTOJICTHSISI TMHAMUKA YUCICHHOCTH PEITMKTOBOW KaJaHOUIHOI Kornenos! E. lacustris B HACEISEMBIX €10 JIBYX
0eJ10pyCCKUX 03epax, a TAKIKE CBSI3b MMy UHCICHHOCTBIO Yy)KEPOIHON KaJaHOUIHOI Konenos! E. velox 1 Ka4yeCTBOM BOJIbI
HaceJsIeMBIX €0 BOAHBIX 00BEKTOB. HecMOTpst Ha OTHOCHTEITBEHO MaTyl0 YUCICHHOCTS E. [acustris B 000MX 03epax M 3HAYUTEIIbHbIC
KoJeOaHusI ee 110 Ce30HaM M TOJIaM, MOITYJISIIIHH OCTalOTCs CTaOMITBHBIMU 1 BOCIIPOM3BOIMMEIMHE. Uy kepoauslit Bun E. velox 3acensier
BOJIOEMEI fora bemapycn ¢ mIpOKUM CIIeKTPOM TPO(MHOCTH U 3arps3HEHHOCTH, IPEATIOYHTAsT YMEPEHHO-3ar pI3HEHHBIC BOJBL.
OT0 ABASETCS MPEANOCBUIKOM IS JaTbHEHIIeH SKCIaHCHHL.

Knouegvle cnoga: 4yKepoaHble U aDOPUTCHHbBIC BUBI KOIEIOJ, PaclpoCcTpaHeHHE, MNIOTHOCTh HOMYJISALHHA, KauecTBO
BOJIBI, 9BPUOMOHTHOCTb.

A. G. Litvinova, V. V. Vezhnavets, V. P. Semenchenko

Scientific and Practical Center of the National Academy of Sciences for Bioresources, Minsk, Republic of Belarus

STATE ASSESSMENT AND DEVELOPMENT FORECAST OF POPULATIONS
OF REPRESENTATIVES GENUS EURYTEMORA (COPEPODA, CALANOIDA)
IN WATER RESERVOIRS OF BELARUS

The long-term dynamics of the relic calanoid copepode E. lacustris density in two Belarusian lakes inhabited by this species was
studied, as well as link of number alien kalanoid copepode E. velox with quality of water of the inhabited water objects. The de-
crease of the E. lacustris density in both of lakes was determined. Despite the relative low index of density and its significant
seasonal and year fluctuation, populations remain stabilized and reproducible. The alien species E. velox populates reservoirs
of the South of Belarus with a wide range of a trofnost and impurity, preferring the moderate polluted waters. It is a prerequi-
site for further expansion.

Keywords: alien and native species of copepodes, spread, density of populations, water quality, evribiontnost.
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MOP®OJIOTMYECKHW AHAJIN3 MBLIBIbI
MPEJICTABUTEJIEIN POJIA PERSICA MILL.

JlecocrenHast 30Ha YKpPauHbI 9aCcTO MOABEPraeTCs BO3ISHCTBUIO HEOIArONPHUITHBIX METEOPOJIOTHICCKUX SIBICHHUMH, KO-
TOpBIE OKa3bIBAIOT CYIECTBEHHOE BIIHMSHHE Ha MPOLECCHl PA3BUTHS MBUIBIBI IEPCUKA. B CBA3M C ATHM HCCIIeIOBAaHUE €r0
TeHePAaTUBHOM cephl SBIsETCS BaKHOMU 3a1auei.

N3zyuens! Mukpomopdonornueckie 0COOCHHOCTH MOBEPXHOCTH MBUIBLEBOTO 3€pHA IIpeIcTaBuTeNeH pona Persica Mill.
B YCIIOBUSIX JIECOCTEITHON 30HBI ¥ TOKA3aHbI OTINYHS, KOTOPBIE MO3BOISAIOT HACHTU(DHUIUPOBATH BUABI TOTO POAA.

OObeKTaMH UCCIICIOBAHMS SBIISLIUCH BUBI pona Persica Mill. konnekiun HanimoHaasHOro 60TaHUYECKOTO cajla UMCHH
H. H. T'pumiko HAH VYkpanHsbl, a HMEHHO HX IIpeaBapUTEIbHO MOJACYLIeHHas bUIbLA. [Ipu uccnenoBannu Mopdoioruye-
CKHX MapaMETPOB HCIOIB30BATH CKAaHUPYIOUINE dIeKTPpoHHbIe MUKpockonkl PEMMA-102 AT “SELMI” (Cywmsl, YkpanHa)
u GSM-6700F (JEOL, Slmonwus). Pazmep mpUIbIEBBIX 3€PEH U3MEPSUIIH C TIOMOIIBIO JINLIIEH3UOHHOW MporpamMmbl AxioVision
40V 4.8.2.0 (Carl Zeiss).

CKyNBITYpHBIE 3JIEMEHTHI MBUIBIBI PACIOIOKEHBl MEPUINAIBEHO U MapajuIeNIbHO, OOBIYHO IIPEPHIBUCTHIC, KOPOTKHUE
U YIUINHEHHBIE CTEHKH YepPeayI0TCs C M3BHINCTBIMHU XKeJI0O0KaMu. Pe3ynbraTel H3MepeHUH JIINHBI HOJISIPHOI OCH U 3KBaTO-
PHAIBHOTO AMAMETPa MOKA3aIH, YTO MBUIBLEBBIE 3€PHA H3YTaEMBIX BUIOB XapaKTEPU3YIOTCS Kak OOIBIINE U UX Pa3Mep Ba-
peupyercs ot 47,89 no 64,27 MKM Ha MOJSpHON ocu U OT 25,60 1o 34,74 MKM c dKBaTopHaibHOro auameTpa. CpenHuil uH-
nekc popmel coctasisiet 1,75-1,99, a nns Buaa P. davidiana — 1,75-1,80.

CpaBHUTENBEHO-MOP(HOTOTUIESCKNI aHAIN3 MBLIBIIBI ABYX BUJOB POJIa IEPCUKA B YCIOBHX JECOCTEITHON 30HBI YKPaUHEI
MOKa3aJl KaK KaueCTBEHHBIE IPH3HAKH OTIMYNUS MBUIBLEBBIX 3€peH BUIOB P. davidiana n P. Vulgaris (mpexpae BCero 3To Ha-
JIUYHe WIH OTCyTCTBUE nepdopanuii, popMa U 3JIEMEHTHI CKYJIBITYPbI), TAK U KOJTMYECTBEHHBIC (IJIMHA TOJISIPHON OCH
1 DKBAaTOPHAJIBHOrO AuamMeTpa). CTaTUCTHYSCKUI aHAJIN3 TOJIyYEHHBIX JaHHBIX [TO3BOJIMI BEIICJIINTH HEKOTOPBIE 0COOCHHO-
CTH UCCIIETYEMbIX TEHOTHUIIOB MIEPCHKA U HA OCHOBAHUH TOT0 ONPEACITUTh BUIOBYIO IPHHA/JIC)KHOCTD ITBLIBIBI.

Kntouesule cnosa: mepcuk, MbLIbLA, BUA, CKYIBITYPHBIE SIEMEHTHI, 9K3UHA, Tepdoparius.

I. N. Golubkova

National Botanical Garden of M. M. Gryshko of the National Academy of Sciences of Ukraine, Kyiv, Ukraine

MORPHOLOGICAL ANALYSIS OF POLLEN OF THE GENUS PERSICA MILL. SPECIES

In the conditions of the Forest steppe zone of Ukraine the adverse meteorological phenomena is observed, as a result
it exerts the dominating impact on peach's pollen development. Therefore the main task of current research was the generative
features of genus Persica.

The purpose — to study pollen micromorphological features of a surface the sort Persica Mill. representatives in the
conditions of Forest steppe zone to show differences which could be used in identification of a genus.

Objects of research — species of P. davidiana Carr. and P. vulgaris Mill. collections of the National botanical garden
of M. M. Gryshko NAS of Ukraine. To carry out our research we used previously dried pollen. At research of morphological
parameters we used scanning electronic microscopes of REMMA-102 of JSC SELMI (Sumy, Ukraine) and GSM-6700F
(JEOL, Japan). For measurements of pollen grains we used the Axio Vision 40 V 4.8.2.0 (Carl Zeiss) licensed program.

Sculptural elements of pollen are located meridionaly and in parallel, usually faltering, short and extended walls alternate
with twisting fillets. Results of measurements of length of a polar axis and equatorial diameter showed that pollen grains
of the studied species are characterized as big and vary in amount from 47.89 to 64.27 mkm on a polar axis and 25.60 to 34.74
mkm from the equatorial diameter. The average index of a form is in the range from 1.75 to 1.99 mkm which is smaller for
P. davidiana (1.75-1.80).

Comparative and morphological analysis of pollen of two peach species in conditions of the Forest steppe zone of Ukraine
showed that qualitative signs of difference of pollen grains P. davidiana and P. vulgaris. First of all there are lack of per-
foration, a form and sculptural elements, and also quantitative: length of a polar axis and equatorial diameter. The statistical
analysis of the received values and the allocated signs of studied peach genotypes allowed us to mark out some features which
would be helpful at identification of pollen grains of different species.

Keywords: peach, pollen, species, sculpture, exine, perforation.
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CHUHTE3 NPOBOCIHTAJIMTEJBHBIX HUTOKNHOB U OKCITPECCHUS MOJIEKY.JI
AJITE3UU HEUTPO®UTIAMU YEJIOBEKA IN VITRO B OTBET HA JIEICTBHUE
AKTHUBATOPA HA OCHOBE KJIETOK SACCHAROMYCES CEREVISIAE

I/IMMyHOMOI[yJ'IﬂLU/Iﬂ NpeaAcTaBasgeT co0oi CUCTEMY MEP, HAIIPABJICHHBIX Ha BO3BPAILICHUE UMMYHHOI'O CTAaTyCa K UCXO-
HOMY (HOpPMaJbHOMY) YPOBHIO TIPH Pa3IMUYHBIX COCTOSAHUAX. B mocneqHue rofasl cpeau UMMYHOMOIYTHPYIOIINX CPEJCTB
0COOBIN MHTEPEC BBI3BIBAIOT MPEMapaThl MUKPOOHOTO MPOUCXOXKICHHUS, IO BIUSHUEM KOTOPBIX YyCHINBAIOTCS (QYHKIIHO-
HaJIbHBIE CBOWCTBA (DaronuTOB (MOBBILAOTCS (HAroUTo3 U BHYTPUKICTOYHBIH KUJITHHT TTOMVIOMEHHBIX OaKTEpHii), BO3pacTaeT
MIPOAYKIUS ITPOBOCTIATUTENBHBIX IUTOKHHOB, HEOOXOAUMBIX TSI HHUIHAIINH TYMOPAJIBHOTO U KJICTOYHOTO HIMMYHHTETA.

Llenpro paboOTH! SABISIIOCH ONpEAETICHUE BIUSIHAS aKTHBATOPa, IOJMyYeHHOT0 U3 KIETOK Saccharomyces cerevisiae, Ha
CHHTE3 IIPOBOCTIATHTENBHEIX NUTOKHHOB (DHO-a, NJI-1B, UJI-6, UJI-8) n skcripeccuio Ha MOBEPXHOCTH HEHTPOQHUIIOB 10-
HOpPOB-MapkepoB kyetTounoi anresun (CD162, CD177) n aktuBannn kiretok (CD69, CD281, CD282, CD286).

[ToxasaHo, 4TO BBIJEICHHBIH U3 KJIETOUYHOI'O JIN3aTa JPOXKKEH TIIMKOIIPOTEHH 001ajaeT CIIOCOOHOCTBIO HHYIHPOBATh
CHHTE3 IPOBOCIAIUTENbHBIX IUTOKMHOB KJIETKaMHU KPOBH, pU4eM B Oosblieli crenenn nuaynupyercs cunres NJI-8. Kpome
TOTO, BBIJICJICHHBIH TIIMKONPOTEHH 00J1a/1aeT CIIOCOOHOCTHIO aKTUBHPOBATH HEHTPODHUIIBI JOHOPOB, YTO MOATBEPIKAACTCS U3~
MEHEHHEM IKCIIPECCUHU Ha MOBEPXHOCTH KJIETOK MAPKEPOB aKTHUBAIIMK M MONIEKYJ afare3uu. IIpu Bo3ielicTBUYM IITHKOIPOTENU-
Ha Saccharomyces cerevisiae Ha HEUTPODUIIBI MPOUCXOAUT JOCTOBEPHOE yBEeIUUeHHE coaepkaHus kak CD281+282+-kneTok,
Tak 1 CD282+286+-knerok. Ilocie B3amMOAEHCTBHUS KJIETOK KPOBH C TIIMKOMPOTCHHOM JAPOXKIKEH MO HEHUTPOQUIOB,
skcnpeccupytomux CD162, 1ocTOBepHO CHUXAETCS, IPH ITOM IIPOUCXOAUT AOCTOBEPHOE YBEINICHUE KOJINIECTBA KIETOK,
sKcTIpeccupytomux Mapkep CD177.

Kurouesvle cnosa: AIMMYHOMOIYIISITOP, IUTOKAHEL, TIINKONPOTEHH, HEHTPOUITBI, MapKepsl 1UPHEPEeHINPOBKH.
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PROINFLAMMATORY CYTOKINES SYNTHESIS AND ADHESION MOLECULES EXPRESSION
BY NEUTROPHILS IN VITRO IN RESPONSE TO ACTIVATOR BASED ON SACCHAROMYCES CEREVISIAE

Immunomodulation is a modulation (regulatory adjustment) of the immune system at the return of the immune status
to the normal level. Of particular interest are the immunomodulatory drugs of microbial origin. Under the influence of these
drugs are enhanced functional properties of phagocytes (increased phagocytosis and intracellular killing of bacteria absorbed),
increased production of proinflammatory cytokines, required for the initiation of humoral and cellular immunity.

The article presents the results of studing activity of the biological activator obtained from Saccharomyces cerevisiae
cell. Activator induse the synthesis of proinflammatory cytokines (TNF-a, IL-1p, IL-6, IL-8) by blood donor’s cells.

As a result, that isolated from yeast cell lysate glycoprotein has the ability to induce synthesis of proinflammatory cyto-
kines blood cells, largely induced synthesis of IL-8. These results indicate that isolated from yeast cell lysate glycoprotein has
the ability to activate neutrophils donors by changing expression adhesion markers (CD162, CD177) and cell activation (CD69,
CD281, CD282, CD286). Under the influence of the glycoprotein Saccharomyces cerevisiae on neutrophils occurs as a signif-
icant increase in the percentage of CD281+282+ cells and CD282+286+ cells. After the interaction of blood cells with the
yeast glycoprotein, the percentage of neutrophils expressing CD162 reduced significantly, thus there is a significant increase
in cells expressing the CD177 marker.

Keywords: immunomodulator, cytokine, glycoprotein, neutrophils, differentiation markers.

E. A. Voluevich
Institute of Genetics and Cytology of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
GENETICS OF RAPE (BRASSICA NAPUS L.) RESISTANCE TO BLACKLEG

Blackleg, harmful and widespread disease of rape, is caused by two species of fungal pathogen Leptosphaeria maculans
and L. biglobosa, L. maculans does more significant losses to crop. Both pathogens are hemibiotrophs. They can persist for
many years in the stubble and crop residues. The source of primary infection for rape seedlings are ascospores and picnidio-
spores. Blackleg develops on all plant organs. The disease manifests on the leaves and pods as dry gray oval spots, on the
stems may occur most damaging defeat of plants (stem cancer), on the roots — dry root rot. The severity of symptoms in-
creased at high temperatures, so global warming leads to greater threat of blackleg.

L. maculans genome was sequenced and seven avirulence genes were cloned. Rapeseed genome also sequenced but only
one gene was cloned of 14 known major resistance genes to L. maculans. The interaction of avirulence genes with comple-
mentary resistance genes in Brassica — L. maculans system occurs by «gene to gene». All known major rape resistance genes
to L. maculans were localized in A — genome, but resistance loci were identified also in C-genome of rape by association
mapping. Some resistance genes were introgressed into rape from other species (B. rapa, B. juncea, B. nigra). Besides the
major genes of juvenile (race-specific) resistance there were identified minor genes of quantitative (partial, field) blackleg rape
resistance. It is necessary to intensify the research of rape resistance genetics to L. biglobosa which causes significant yield
loss in countries with high summer temperatures.

Keywords: rape, blackleg, avirulence genes, resistance genes.
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TEHETUKA YCTOMYHUBOCTH PATICA (BRASSICA NAPUS L.) K DOMO3Y

®omo3 sBISETCS MIMPOKO PACHPOCTPAHEHHOI OOJIE3HBIO parica, KOTOPYIO BBI3BIBAIOT JBa BHJIA I'PUOHBIX MATOTCHOB —
Leptosphaeria maculans v L. biglobosa, nprnuem Hanboee 3HaYMMBbIE TIOTEPH YPOXKaI0 HAHOCUT L. maculans. OGa natoreHa
ABISIOTCS reMuOnoTpodamMu. OHU CHOCOOHBI COXPAHATHCS B TEUEHHE MHOTHUX JICT Ha CTEPHE M PACTUTEIBHBIX OCTaTKaX.
HctounnkoMm mepBUYHON MHMEKIIUH JJIs BCXOAOB parca CIy’KaT acCKOCHOPHI M MUKHUAHOCTIOPE.. PoMO3 pa3BHBaeTcs Ha
BCEX OpraHax PacTEeHWH: Ha JINCTHIX U CTPYUKaX — B BHJIE CEPBIX CyXUX OBAIBHBIX IISTECH, HA CTEOISAX — B BUJIE PaKa cTeOIIs
(manboiee TsDKEIOE MOPa)KEHUE PACTCHHUH), Ha KOPHIX — B BHJE CYXOH KOpHEBOW rHuHU. IIpu BBICOKHX TeMmIepaTypax
TSOKECTh CHMITOMOB YCHJIMBAETCsl, IOATOMY € TIOTEIJICHHEM KJIMMaTa yrpo3a omo3sa erie 60iIble BO3pacTaer.

I'enom L. maculans cekBeHUPOBaH, KIOHUPOBAHO 7 T€HOB aBUPYIEHTHOCTH. CEeKBEHMPOBAH TaK)Ke T€HOM parca, HO
KJIOHUPOBAH MoKa | 13 14 M3BECTHBIX ITIABHBIX T€HOB YCTOWYMBOCTH K L. maculans. B3anmopeiicTBue reHoB aBUPYIEHTHOCTH
C KOMITJIEMEHTApPHBIMH T'€HAMHU YCTOHUMBOCTH B (UTONMATOCHCTEME Brassica — L. maculans MPONCXOAUT MO TUITYy «TCH Ha
ren». Bce u3BecTHBIE TTIaBHEIE TeHBl YCTOMUMBOCTH parica K L. maculans 10kanu30BaHbl B A-TeHOME, C TIOMOIIBIO aCCOLHU-
ATHBHOT'O KapTHUPOBAHMUS OIPE/IENIEHBI JOKYChl ycToiunBocTH 1 B C-reHoMe. HekoTopsle TeHbl YCTOIYNBOCTH HHTPOIpec-
CHPOBaHBI B parc U3 Apyrux BuaoB (B. rapa, B. juncea, B. nigra). KpoMe riiaBHbIX T€HOB FOBeHHJIbHOH (pacocnenuduueckoii)
YCTOHYHMBOCTHU BBISIBJICHBI MaJIble T€HBI KOTMYECTBEHHOM (UaCTUYHOI, MONIeBOM) ycTOIUMBOCTH parca kK pomo3zy. Heo6xonumo
aKTHBU3UPOBATh U3yUeHNE T€HETHKH yCTOWYMBOCTH pamca U K L. biglobosa, KOTOPBIil BBI3BIBAET CYIIECTBEHHBIE MOTEPH
yposkasi B CTpaHaX C BBICOKOH JIETHEIl TeMIepaTypou.

Knrouesvie cnosa: parnc, omMo3, FeHbl aBUPYJICHTHOCTH, T€HBl YCTOHYHUBOCTH.
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CTPATEI'MU YITPABJIEHU I ®OMO30M PAIICA (BRASSICA NAPUS L.)

domMo3 sBIIETCA MIMPOKO PACIPOCTPAHEHHON OOJIE3HBIO parica BO BCEM MHpe, B TOM uucie B PecriyOnuke benapycs.
JLI1st KOHTPOJIS 9TOM OOJIE3HHU UCTIONB3YIOT arPOTEXHUUIECKUE IIPUEMBL: CEBOOOOPOT, 00pabOTKy IMOUYBHI, ONITUMAIIEHBIC CPOKH
10CeBa, HOPMBI BbICEBA CEMsH, 103bl BHECEHUS yI00peHHi, 00pabOoTKH NeCTHIHAAMH. B 3aBUCHMOCTH OT YCIOBHI B 30HaX
BEIPAIIUBAHUS 3Ty KyJIbTYypy PEKOMEHJIyeTCsl BO3BpaIlaTh Ha IpexHee nojie uepe3 3—5 ier, B benapycu — gepes 4-5 ner.
XopomuM npueMoM KOHTPOJIs (hoMO3a SIBISIETCS 3aMalllka PACTUTENBHBIX OCTaTKOB 10 OCEHU. B HEKOTOPBIX CTpaHax s
60pBOBI ¢ HOMO30M ITPOBOASIT IPOTPABIMBAHNE CEMSH U ONPBICKMBAHKE ITOYBBI U paCTEHUI QYHTHUITHIAMH.

Jlyummii cmoco6 ympasiieHUs: pOMO30M — BBIpAIIMBaHHE YCTOWYUBBIX COpTOB. [lockonbKy Leptosphaeria maculans
IIPEOJI0JIEBACT IJIaBHbIC I'€Hbl YCTOWYMBOCTH, 00JIE3Hb MOJKHO KOHTPOJIUPOBATH ITyTEM JUBEPCUPHKALNN BO3ICIBIBACMbIX
COPTOB MO TeHaM YCTOMYMBOCTH M MX Pa3MeIeHHs. POTaluio KyJIbTypHBIX COPTOB, COAEPKAIIUX PAa3THIHBIC T€HBI HUIIH
KOMOWHAIMY I'€HOB YCTOHYMBOCTH, PEKOMEHYEeTCsI IIPOBOJUTH Kakzable 4 roza. [Ipy 3TOM Ba)KHO OCYIIECTBISTH PEryJisipHBIH
MOHHUTOPUHT YaCTOTHI BCTPEYAEMOCTH T'€HOB BHPYJIETHOCTH C IENBIO onpeseneHus 3(p(QekTHBHOCTH N3BECTHBIX TTIABHBIX
IeHOB yCToHuMBOCTH. OIHOM N3 CTpaTeruii yBeIHYSHHUs [UTUTEILHOCTH YCTOMYUBOCTH K (hOMO3Y SIBIISIETCS IPUMEHEHHE OfiU-
HOYHBIX TJIaBHBIX T'CHOB MIIM WX PA3JINYHBIX COYETAaHUI HAa FeHETHUECKOM (PoHE ¢ HeCHenH(pHUECKOH pe3NCTEHTHOCTHIO.
JUTNTENIBHOCTD YCTOMYMBOCTH MOXKHO ITOBBICUTH, HCIIOJIB3Ysl CMECH COPTOB MJIM BUIOB C Pa3HBIMU I'€HAMH YCTOMYMBOCTH Ha
OJTHOM TI0JI€ U MEXKTIONEBYI0 AnBepcupukanuio. CleayeT mpeaycMaTpHBaTh U 3aMUTY parca oT L. biglobosa, KOTOpPBI MOXKET
HAHOCUTB 3HAYUTEIIBHBIN yIIep0, 0cOOSHHO copTaM ¢ A(Q(PEeKTUBHBIMH INIABHBIMU I'€HAMH YCTOHUMBOCTH K L. maculans. Kpome Toro,
JUTSE XUMHYECKOH 3aIUTHI parca oT L. biglobosa TpebyioTcs 6oiee BEICOKHE O3Bl TPHA30JIOB, YeM AJIsl KOHTpons L. maculans,
HO3TOMY CYILECTBYET 00JIbIIIast MOTPEOHOCTH B CEJICKIIMK YCTOMYMBBIX COPTOB parica Kak K L. maculans, Tak u x L. biglobosa.

Kurouesvie cnosa: pamnc, omMo3, FeHbl yCTOHYHBOCTH, CTPATET MU KOHTPOJIS.
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BLACKLEG OF RAPE (BRASSICA NAPUS L.) MANAGEMENT STRATEGIES

Blackleg is harmful and widespread disease of rape, including the Republic of Belarus. To control the disease are agricul-
tural practices: crop rotation, tillage, the optimum time of sowing, seeding rate, fertilizer rates and pesticide treatments.
Depending on the conditions in the areas of cultivation of this crop it is recommended to return to the previous field in 3-5
years, in Belarus — in 4-5 years. Good reception of blackleg control — plowing of crop residues to fall. Seed treatment and
spraying of soil and plants with fungicides are conducted in different countries to combat blackleg disease.

The best way to control of blackleg disease is cultivation of resistant varieties. Since Leptosphaeria maculans overcomes
major resistance genes, the disease can be controlled through the diversification of cultivated varieties for resistance genes and
their placement. Rotation of cultivars containing different genes or combinations of resistance genes is recommended to carry
out every four years. Regular monitoring of virulent gene frequency is important in order to determine the effectiveness of known
major resistance genes. One strategy for increasing of durable resistance to blackleg is the use of single major genes or their dif-
ferent combinations on genetic background with non-specific resistance. Durability of resistance can be increased using compo-
sition of species or varieties with different resistance genes on one field and interfield diversification. It is necessary and to pro-
vide of rape protect from L. biglobosa, which can cause significant damage, especially for varieties with effective major resis-
tance genes to L. maculans. Moreover, chemical rape protection against L. biglobosa requires of higher triazole doses than
to control L. maculans, so there is a great need for selection of rape cultivars with resistance to both L. maculans and L. biglobosa.

Keywords: rape, blackleg, resistance genes, strategies of disease control.





