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Pedepar. Cunroxa romyOas Polemonium caeruleum L. w3 cemeiictBa CHHIOXOBBIX
Polemoniaceae — nekapctBeHHoe pactenue. CHHIOXa roiybas OKa3bIBaeT HPOTHBOKAILICBOE,
yCIIOKauBaroliee, KpPOBOOCTAaHABIMBAIOUIee, Je3uH(puIupyoomee aeiictBue. Hacrtoit u  oTBap
KOPHEBUIIIA C KOPHSAMM HCHOJb3YIOT KaK CEJIaTUBHOE CPEACTBO NpH OECCOHHMIIE M HEBpO3aXx,
s3BeHHOW Oone3nu. B Poccum ee BeIpanmuBarOT HAa HEOONBIIUX IUIOMIAJAX B OTICIBHBIX
CIeLUAIM3UPOBAHHBIX X03sHCcTBaX. OIHAKO BeIeTCsl 0TpabOTKa TEXHOIOTUHU BO3/IEIbIBAHUS CUHIOXU
B pa3HbIX peruoHax. [l03TOMy KOMIUIEKCHBIE HCCIIEJOBAHUSI CHHIOXH TOJNYOOH SIBIISIOTCS
aKTyaJIbHBIMH.

[ensiMu nccneioBaHMs SIBISIFOTCS U3YyYEHHE SKOJIOIMUYECKUX U MOP(]OI0ro-aHaTOMUYECKUX
0COOEHHOCTEM CEeMSH W YCTAHOBJICHHE YPOBHS CEMEHHOH NpPOAYKTUBHOCTH CHHIOXH TOIyOOil B
YCIIOBUSX KYJIbTYphl B JIeHMHIpaackoi o0aacT.

@deHoslornyeckue HaOMIONEHUS U JAPYrHe HUCCIEA0BaHMs MPOBOAMWIM IO METOAMKAM U
pexomennauusmM BHUNJIAP. VccnenoBanus npoBOIMIN B MUTOMHUKE JEKAPCTBEHHBIX U dPUPHO-
MacnuuHbIX pacteHui CankT-IleTepOyprckoro rocyaapcTBEHHOTO arpapHOro YHUBEpCUTETa B
2021-2022 rr. O6BeKTOM ObLIIa CHHIOXA ToTy0ast copT «JIa3ypey.

B crarpe noapoOGHO paccMOTpeHa penpoayKTUBHAs cepa pacTeHHs OT I[BETKA IO CEMEHHU.
N3ydensl MOoppoMeTpruecKre MoKa3aTeln CEMEHHU U IUI0JAA, CTPYKTYpa pacTeHUs, ONpeaeIstomias
CEMEHHYIO INPOAYKTHBHOCTb, II0OKa3aH YPOBEHb CEMEHHOW NPOAYKTMBHOCTH pACTCHMH U
YpOKalHOCTh CeMsIH. Take pacCMOTPEH BOIPOC JUCCEMUHALIUN CEMSH.

VYcTaHOBIEHO, YTO JJIMHA BEreTAllMOHHOTO MEpUOJia CHUHIOXM TolIy0oil 3aBHCUT OT
TEMIIEpPATyphl BO31yXa, 0CAKOB U IPYIUX (aKTOPOB U MOXKET 3HAUUTEIBHO COKpAIIaThCs. DKOJIOro-
MOp(OJIOTHUECKHEe OCOOEHHOCTH LBETKAa 00ECHEeUMBAIOT AKTUBHOE IMOCEIIEHHE HACEKOMBIX M, B
KOHEYHOM MTOT€, BBICOKYIO CEMEHHYIO MPOJYKTHUBHOCTh. YPOBEHb CEMEHHON MPOJYKTUBHOCTU B
rOJbl MCCIIEA0BAHNS IIOYTH HE Pa3IMYaJICs U COCTABIsUI 6,7 T' ¢ OJHOTO PACTEHUS, XOTA CTPYKTYpHBIE
MOKa3aTeIu pacTeHuil BapbupoBaiu. [1o cnocoOy pacnpocTpaHeHHUs! CEMSH CUHIOXY MOXHO OTHECTH
K OaJuIMcTaM, ceMeHa pasJIeTaloTcsl Ha HeOOJbIINE PAacCTOSHUS MPU pacKauyMBaHUU pacTeHuil. Bee
HKOJIOTMYECKHE OCOOEHHOCTH JTUCCEMHMHALIMM CHUHIOXU TOJy0old HEOOXOAWMO YYUTHIBATH IPU
OpraHM3allM €€ CEMEHOBOJCTBA.

Knrouegvie cnoea: cunioxa conybas, ¢enonocuueckue @asvl, cemeHa, naoobl, CEeMEHHAs
NPOOYKMUBHOCHb
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Abstract. Blue cyanurus Polemonium caeruleum L. is a medicinal plant in the family
Polemoniaceae. Blue cyanx has anti-cough, sedative, styptic, disinfectant effect. Infusion and
decoction of the rhizome and roots are used as a sedative for insomnia and neurosis, peptic ulcer. In
Russia, it is grown on small plots on individual specialized farms. However, the technology of
blueberry cultivation is being perfected in different regions. Therefore, the complex research of blue
pineapple is relevant.

The purpose of the study is to study the ecological and morphological-anatomical features of
seeds and to establish the level of seed productivity of blue pineapple under cultivation conditions in
the Leningrad Region.

Phenological observations and other studies were carried out according to the methods and
recommendations of VNIILAR. The studies were carried out in the nursery of medicinal and
essential-oil plants of St. Petersburg State Agrarian University in 2021-2022. The object was
blueberry cultivar "Azure".

The reproductive sphere of the plant from flower to seed was examined in detail. The
morphometric parameters of the seed and the fruit, the structure of the plant determining the seed
productivity were studied, the level of seed productivity of plants and seed yield were shown. The
question of seed dissemination was also considered.

It is established that the length of the vegetation period of blueberry depends on air
temperature, precipitation and other factors and can be significantly reduced. Ecological and
morphological features of the flower provide active visiting of insects and, as a result, high seed
productivity. The level of seed productivity in the years of the study almost did not differ and
amounted to 6.7 g per plant, although the structural parameters of the plants varied. According to the
method of seed dispersal, blueberry can be classified as a ballista, the seeds are dispersed over short
distances when the plants are swayed. All ecological peculiarities of blue pineapple dissemination
should be taken into account when organizing its seed production.

Keywords: blue cyanx, phenological phases, seeds, fruits, seed productivity
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Pedepar. Bugsr Oxytropis lanata (Pall.) DC., O. myriophylla (Pall.) DC. u O. oxyphylla
(Pall.) DC. o6yafaroT 1eKapCTBEHHBIMU CBOMCTBAMHU U UCIIOJIB3YIOTCS B THOCTCKOM, MOHTOJIbCKOU |
KUTalicko MenuuuHax. Bce oHM XapakTepu3yrTCsl Y3KOH 3KOJOTMUECKOW MPUYPOUEHHOCTHIO K
cienn(pUIeCKUM MECTOOOUTAHHSIM M HEPEAKO O0pa3yroT M30JIMPOBAaHHBIC MOIYIISLUU, YTO HECET
OIPEJICJIEHHYIO YIPO3Yy CHM)KEHUS TeHETHUECKOW U3MEHYMBOCTH M aJJallTUBHOTO MOTEHIIMAIA BUJIA.
Llenb uccnenoBanus — M3y4UTh TeHETHYECKOE pasHooOpasue nomyssinuid O. lanata, O. myriophylla
u O. oxyphylla baiikanbckoit CHOMPH 1O OAHHBIM AHAMU3A HYKIEOMUOHO20 NOAUMOPPUIMA
MEKIeHHbIX crieficepoB psSbA—trnH, trnL—trnF, trnS—trnG xnoporactroii JIHK u chopmynuposats
NpaKTUYECKHe PEeKOMEHAAlMu [uisi coxpaneHus BuzoB. Y O.lanata BbLIBICHBI MapKepHbIC
HYKJICOTUIHBIC 3aMEHBI, YTO YKA3bIBACT HA 3HAUYMTEIbHYIO JUBEPTEHINIO XJIOPOIJIACTHOTO TeHOMa
BUJa. AHANHM3 TeHEAIOrMYeCKUX CBsi3el mokasan pasaenenue ramtorunoB O. oxyphylla ma nse
¢bwunernueckne smHUM. Huskue 3HaYeHHs audQEpeHIanud M OTCYTCTBHE HYKIICOTHIHON
auBepreHunu Mexnay nonymimusamu y O. myriophylla cBumeTenscTByroT 0 TOM, YTO BHI
NpEJCTaBIseT COOOM TeHETHYEeCKH OIHOPOJHYIO TPYIIYy. bBOJNBIIMHCTBO  MOMYISIIIHNA
XapaKTepU3yloTCs BBICOKUM YPOBHEM ramjaotunuueckoro pasHoodpazus (0,700-1,000), uto
yKa3bIBaeT HAa OTHOCUTEIBHO CTaOMIIbHOE UX cocTosiHue. Tosbko Tpu nomyssinuu O. lanata u uetsipe
nonymsiiuu O. oxyphylla mokas3piBalOT BO3MOXKHYIO HEIABHIOK JIEeMOTPAPHUUYECKYI IKCIIAHCHIO —
MPOCTPAHCTBEHHOE pACIIMpPEHHE C BBICOKMM YPOBHEM T'€HHOTO IOTOKAa MEXAY COCEIHHMHU
nonynsuusamu. Huskuii ypoBeHb HykieoTuaHoro paszHoo6paszus (0,0003-0,0045) B nmomynsiusix
TpeX BHUJIOB, OTCYTCTBHE HYKJICOTHIHBIX 3aMeH Bo Bcex nomynsuusx O. myriophylla u mexotopsix
nonymsinusx O. lanata u O. oxyphylla, a Takke y3kast 9KoJI0THUeCcKasi IPHYPOUCHHOCTh ITHX BUIOB
YKa3bIBAIOT Ha HEOOXOAMMOCTH HCIIOJNIb30BAaHUS OMPEACTICHHBIX Mep 10 OXpaHe BCEX M3BECTHBIX
MECTOOOMTAHUH, TMPOBEAECHUS  IOMCKAa  HOBBIX  MECTOHAXOXJEHUH  BHUJIOB, M3Y4YEHHUS
aeMoTpaguuecKo CTPYKTYpBI, KHU3HEHHOCTH, TEHETHYECKOTO pPa3HOoOOpasus TMOMYIAIud U
PEryJasipHOr0O MOHMUTOPUHTA UX COCTOSIHUSI.

Kniouesvie cnosa: nexapcmeennvie pacmenus, OXYtropis, eememuueckoe pasnoobpasue,
eenemuueckas ousepeenyus, xaroponracmuasn JJHK
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Abstract. Oxytropis lanata (Pall.) DC., O. myriophylla (Pall.) DC. and O. oxyphylla (Pall.)
DC. species have medicinal properties and are used in Tibetan, Mongolian and Chinese medicine. All
of them are characterized by narrow ecological confinement to specific habitats and often form
isolated populations, which carries a certain threat of reducing the genetic variability and adaptive
potential of the species. The aim of the study was to investigate the genetic diversity of O. lanata, O.
myriophylla and O. oxyphylla populations in Baikal Siberia based on nucleotide polymorphism
analysis of intergenic spacer psbA—trnH, trnL—trnF, and trnS—trnG chloroplast DNA and formulate
practical recommendations for species conservation. In O. lanata, marker nucleotide substitutions
were detected, indicating significant divergence in the chloroplast genome of the species. Analysis of
the genealogical relationships showed a division of the haplotypes of O. oxyphylla into two phyletic
lines. The low values of differentiation and the absence of nucleotide divergence between populations
in O. myriophylla indicate that the species is a genetically homogeneous group. Most populations are
characterized by a high level of haplotype diversity (0.700 — 1.000), which indicates that they are
relatively stable. Only three populations of O. lanata and four populations of O. oxyphylla show
possible recent demographic expansion, a spatial expansion with high levels of gene flow between
neighboring populations. The low level of nucleotide diversity (0.0003 — 0.0045) in the populations
of the three species, the absence of nucleotide substitutions in all populations of O. myriophylla and
some populations of O. lanata and O. oxyphylla, and the narrow ecological confinement of these
species indicate the need for certain measures to protect all known habitats, search for new species
locations, study the demographic structure, viability, genetic diversity of populations and regularly
monitor their condition.

Keywords: medicinal plants, Oxytropis, genetic diversity, genetic divergence, chloroplast DNA
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AT'POBAOJIOI'HYECKASI OHEHKA OBPA3IOB ®EHXEJISA
B YCJIOBUAX JIEHUHI'PAJICKOU OBJIACTH

Haraabs FOpbeBna CrenanoBa
Cankr-IlerepOyprckuii ToCyAapCTBEHHBIN arpapHblii yHUBepcuTeT, [lerepOyprekoe mocce, 1. 2,
[Tymkun, Cankr-Iletepoypr, 196601, Poccus; natelaspb@yandex.ru;
http://orcid.org/0000-0002-2433-7121

Pedepar. Oenxenp — NpIHOAPOMATHYECKOE PACTEHHE CEMEWCTBA 30HTUYHBIE, SIBIIACTCS
HIMPOKO PacIpOCTPAHEHHON KYJIbTYpPOW B FOXKHBIX PETHOHAX, IIMPOKO KYJIbTUBUPYETCS B KaUeCTBE
3(UPOMACIMYHOTO U JIEKapcTBEHHOTO pacTenus B Kpacnonapckom kpae, benopyccun, na CeBepHoM
KaBkaze u3-3a ero CHJIbHO apOMaTHU3UPOBAHHBIX JIUCTHEB U II010B. Ero aHMCOBBII, MK TaKPUYHBIH,
BKYC IPOHMCXOJIUT OT aHEeTOJIa, apOMAaTUYECKOro coequHeHus. PacTteHne o0magaer BhIpaKCHHBIMU
AHTHOKCHJIAHTHBIMU CBONCTBaMH, OOYCJIOBIEHHBIMU HAJMYUEM PACTUTEIbHBIX MOJU(EHONOB U
rimko3uoB. B 2012-2020 rr. 6puta mpoBeieHa arpoouoornieckast omenka 13 o0pas3ios denxens
n3 xkosutekiuu BUP umenn H.U. BaBunopa: Ne 21 — u3 Adranucrana, Ne 22 — sel 71 uz Unauw,
Ne 26 — u3 Dpuonun, Ne 33 — Mectabrit u3 Kupruszun, Ne 39 — u3 Kennn, Ne 45 — MockoBckuit u3
Azepbaitmxana, Ne 49 — Fennel Florenee u3 CILLIA, Ne Bp. 17 — De Florenee u3 ®@panuuu, Ne Bp. 151
—u3 Ucnanuu, Ne Bp. 208 — u3 AszepOaiimkana, Ne Bp. 220 — Uepnosunkuii u3 Poccuu, Ne Bp. 254
—u3 @panuun, Ne Bp. 259 — Pannecnensiii u3 KpacHomapckoro kpasi pu BbIpallliBAHUM Ha 3€JI€Hb
B ycnoBusx JleHuHTrpaackoi obmactu. B kadectBe kKoHTposist ObuT BeIOpaH obOpaserr Ne Bp. 259.
N3yvanu ocoGeHHOCTH pocTa U POPMHUPOBAHUS YPOXKasl, a TAKKE OMPEACIAIN XUMHUUECKUNH COCTaB
CBeXXKEH M 3aMOpPOKEHHOW 3eleHH (eHxXens, H3ydalau pasHble CcXeMbl pasmenieHus. llo
OMOMETPUYECKUM TOKa3aTesiM BbIICIUINCh o0pa3ibl denxens Ne 21, No 45, Ne 49, Bp. 151.
HauGonpmyto yposkaitHOCTh 3erneHu ¢Genxens — Ha 25-72% Bblllle KOHTPOJIBHOTO BapHaHTa
copmupoBau oopasibt Ne 21 (Ha 45-50%), 06pasisr Ne 26, Ne 49, Ne 45 u Bp. 151 (na 25-36%).
Hcnonb3oBanue 3-psaHON cXeMbl pa3MELIeHHs paCTEHUH MTO3BOJIUIIO MIOBBICUTH YPOXKaHOCTh Ha 26-
38% nHa obpazumax Ne 33, Ne 49 u Bp. 17. Ilpu aHanuze XMMHUYECKHUX IOKa3aTelel BbIIEICHBI
cnenytoue obpasusl penxens: Ne 22, Ne 49, Bp. 17 u Bp. 151.

Knrouegwie cnosa: ghenxenv, obpaszyvl, CKoOpocneanocmns, yporCatHoCmy, XUMUYECKUL cOCMA8
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AGROBIOLOGICAL EVALUATION OF FENNEL SAMPLES
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Abstract. Fennel is a spicy aromatic plant of the umbrella family, is a widespread crop in the
southern regions, widely cultivated as an ethyromasolic and medicinal plant in the Krasnodar
Territory, Belarus, in the North Caucasus due to its highly flavored leaves and fruits. Its anise, or
licorice, taste comes from anethol, an aromatic compound. The plant has antioxidant pronounced
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properties due to the presence of plant polyphenols and glycosides. In 2012-2020, 13 fennel samples
from the Vavilov VIR collection were agrobiologically evaluated: No. 21 — from Afghanistan, No.
22 —sel 71 from India, No. 26 — from Ethiopia, No. 33 — Local from Kyrgyzstan, No. 39 — from
Kenya, No. 45 — Moscow from Azerbaijan, No. 49 — Fennel Florenee from the USA, No. T. 17 — De
Florenee of France, No. T. 151 — from Spain, No. T. 208 — from Azerbaijan, No. T. 220 — Chernivtsi
from Russia, No. T. 254 — from France, No. T. 259 — Early ripe from the Krasnodar Territory when
growing for greens in the conditions of the Leningrad Region. We studied the growth features and
crop formation, as well as determined the chemical composition of fresh and frozen fennel greens,
studied different placement schemes. According to biometric indicators, samples of fennel No. 21,
No. 45, No. 49, T. 151 were distinguished. The highest yield of fennel greens, 25-72% higher than
the control variant, was formed by samples No. 21 (by 45-50%), samples No. 26, No. 49, No. 45, and
T. 151 (by 25-36%).The use of a 3-row plant layout made it possible to increase the yield by 26-38%
on samples No. 33, No. 49 and T. 17. The following fennel samples were identified in the analysis of
chemical parameters: No. 22, No. 49, T. 17 and T. 151.

Keywords: fennel, samples, early maturity, yield, chemical composition
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Pedepar. Crarbs  TOCBAIIEHA  MCCIECJOBAHUIO  BIUSHUS ~ MHUKPOOHOYIOOpEHUs
®naBobakrepun (Flavobacterium sp., mramm 30) Ha pPOCTOBBIE TPOLECCHl M KOJUYECTBO
MHUKPOOPIaHU3MOB ITOYBBI IPUKOPHEBOM 30HBI PACTEHUN ApoBOM miueHuus! (7riticum aestivum L.)
copTa 3nara B paznuuHble (a3bl BeretTanuu. B xone uccnenoBanus onpeaensiach AMHAMHUKA pOCTa
spoBoil mmenunsl Ha 10-#, 20-i1, 30-i1, 40-i1, 50-i, 60-if u 90-i1 nHM Bererauuu, KOTOpPbHIE


http://orcid.org/0000-0003-3112-9133
mailto:antares-80@yandex.ru

AI'POHOMUA
AGRONOMY

COOTBETCTBOBAIM (PeHONOTMUECKUM (ha3aM pPACTEHHM MIIEHUIBL KYIIEHUIO, BBIXOLY B TPYOKY,
KOJIOUIEHHUIO, IL[BETCHHIO, MOJIOYHON W MOJHOM crnenocTd. V3MepsieMbIMM MOKazaTeasiMH Obuln
YCTaHOBJIEHBI BBICOTA, CyXasl Macca pacTeHHM, KOJIMYECTBO MUKPOOPIaHU3MOB B IIPUKOPHEBOM 30HE
nouBbl. MccnenoBanus mnpoBogwinck Ha omnbITHOM mone CIIOIAY r. Ilymkwn. Pesympraramm
MCCIIIOBAHUS YCTAHOBJICHO, YTO MHOKYIAIMS DaBoOaKTEpHHOM CIIOCOOCTBOBAJIA CYIIECTBEHHOMY
YBEJIMYEHUIO BBICOTHI, HAKOIUICHUIO CYXOM Macchl PacTEeHMH, a TAKKe yBEIMUYMBAJIa KOJIMYECTBO
MUKpPOOPIraHu3MOB B mo4Be. VMHTEHCHMBHOCTH Bo3leHcTBUs DrnaBoOakTEpUHAa Ha HCCIEAYyeMbIe
IoKa3aresn 3aBucena OT (a3bl pa3BUTHUA pacTeHuMM mueHuubl. Hanbonee akTHBHOE BIMSHHE
MHUKPOOHOYI00peHHsT Ha BBICOTY M CYXyI0 MacCy MIICHHIbI YCTaHOBJIEHO B a3y KymeHus. Ha
nocjenyrmux ¢a3ax BEreTaluy SpoBOMl INIIEHUIBI OTMEYAeTCs MOCTENEHHOE YracaHue BIMSHUSA
MHUKpOoOHONpenapara, Ho CyIleCTBEHHBIN MPUpOCT B BeicoTe (5%) 1 cyxoii Macce (7%) coxpaHsercs
Ha KOHEYHOM 3Tarle Bereranuu (pasa noaHou cresnoctu). Takke Ha paHHHMX dTarax akTUBHOI'O pocTa
pactenuii (¢asza KymeHus, ¢asa BbIX0Aa B TPYOKY) KOJIMYECTBO MUKPOGIIOPHI B ITOYBE BO3PACTAIIO,
3aTeM HaOIrofascs NocTeneHHbli cnaj. dnaBobakTepuH CoCOOCTBOBAN YBEIMUEHHUIO KOJIMYECTBA
MUKpPOOPIaHHW3MOB B IIOYBE HAa BCEX MCCIEAYEMBIX 3Tamax BEreTaluu pPAacTEHH OTHOCUTEIBHO
KOHTpOJI. DTambl pocTa U cHajia MUKpOQIIOphl B IOYBE IPUKOPHEBOM 30HBI PAaCTEHUI COBMAJAU B
CpaBHUBAEMbIX BapuaHTax: 0€3 HHOKYJISIIUU U C €€ IPUMEHEHHEM.

Knrouegvie cnoea: muxpobuoyoobpenue, unoxynayus, DPrasodakmepun, spoeas nuieHuyd, cyxas
maccea, MUuKpoopearuzmul, ¢azvl pocma
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INFLUENCE OF FLAVOBACTERIN MICROBIOFERTILIZER ON GROWTH
PROCESSES AND SOIL MICROFLORA OF SPRING WHEAT ROOT ZONE
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Abstract. The article is devoted to research of Flavobacterin (Flavobacterium sp., strain 30)
microbial fertilizer effect on the growth processes and the number of soil microorganisms of the root
zone of spring wheat plants (7riticum aestivum L.) of Zlata variety in various phases of growing.
During the study, the growth dynamics of spring wheat on the 10th, 20th, 30th, 40th, 50th, 60th and
90th days of vegetation was determined, which corresponded to the phenological phases of wheat
plants: squash, tube exit, scale, scale-flowering, grain filling and full ripeness. The height, dry weight
of plants, and the number of microorganisms in the root zone of the soil were measured. Studies were
carried out in the experimental field of St. Petersburg State Agrarian University, Pushkin. The results
of the study found that Flavobacterin inoculation contributed to a significant increase in height,
accumulation of dry weight of plants, as well as increased the number of microorganisms in the soil.
The intensity of the effect of Flavobacterin on the studied parameters depended on the phase of
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development of wheat plants. The most active effect of microbiofertilizer on the height and dry weight
of wheat was found in the tillering phase. In subsequent phases of the spring wheat vegetation, there
is a gradual extinction of the influence of the microbiopreparation, but a significant increase in height
(5%) and dry weight (7%) is preserved at the final stage of the vegetation (full ripeness phase). Also,
in the early stages of active plant growth (tillering and emergence phase), the number of microflora
in the soil increased, and then there was a gradual decline. Flavobacterin increased the number of
microorganisms in the soil at all studied stages of plant vegetation relative to the control. The stages
of microflora growth and decline in the soil of the root zone of plants coincided in the compared
variants: without inoculation and with its application.

Keywords: microbial fertilization, inoculation, Flavobacterin, spring wheat, dry mass,
microorganisms, growth phases
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HNCIIBITAHUE BUIOXUMHUYECKHUX NPEITAPATOB JJI51 3AIIUTHI KAITYCThI
OT OCHOBHBIX BPEAUMTEJIEM B OPTAHUYECKOM 3EMJVIEJIEJIUHN
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Pedepar. C nenpio yckopeHuUs pa3BUTHS opraHuydeckoro zemuieaenus B PO neodxoanmo
BBISIBJICHHE M OQUIMAIbHOE pa3pellieHre Ha IPUMEHEeHHe 00Jiee IHUPOKOro CIEeKTpa 3KOJIOTHYECKH
MaJjoOOMacCHbIX CPEJCTB 3alllUThl CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp, BbIpAIllUBA€MbIX IIO
TEXHOJOTHSIM ~ OpPraHMYecKOro 3eMJjejienus, B YaCTHOCTH, OHOXMMUYECKHMX MpernapaTroB
(OMOJOTHYECKOTO MPOUCXOXKJEHUS, HO HE COAEp)KAIIMX JKUBBIX KIETOK) OTEUYECTBEHHOIO
MPOM3BOJICTBA, YTO B HACTOAIIEE BPEMSI OCOOCHHO aKTyaJbHO.

Panee Hamm Obut 0000MIEHBI pe3yabTaThl 3a 11 €T WcclenoBaHW MO HCHBITAHUIO
MUKpPOOHOJIOTHYECKUX TPENnapaToB M CPEJICTB PACTUTEIHLHOTO MPOUCXOXKACHUS Al OOpbOBI C
BpeIUTEISIMU Ha KaycTe. J{s 60pbObI ¢ YenryeKpbUIbIMUA BpeAUTENIMH (KallyCTHasl MOJIb, peIHast
U KamycTHas OeNSIHKM) MpU BBIPAIlMBAHUU KaIyCThl B YCIIOBUSAX OPraHMYECKOTO 3eMIICHENUs C
JIOCTaTOYHO BBICOKOM 3(P(EKTUBHOCTHIO MOKHO NPHUMEHSATh mpenapatel Jlemumouun u
burokcubannmia. OgHaKO B OTHOLUIEHUH KPECTOIBETHBIX OJIONIEK U BECEHHEW KalyCTHOW MyXH
BBICOKOA((EKTUBHBIX CPEJICTB 3alllUThI, OTHOCSIIUXCSA K ATUM TpYINaM, BBIIBUTHh HE yaanoch. B
JaHHYIO MyOJIMKAIUI0 BKIIOYEHBl MaTEepHUaJIbl MO OIEHKE 3(P(PEKTUBHOCTH JBYX OMOXMMHUYECKUX
npenaparoB — ®urtoBepma (oTedecTBeHHbIM) u CrnuHTOpa (MMIOPTHBINA), a ISl CpaBHEHHS



AI'POHOMUA
AGRONOMY

OTIBITHOTO OOpa3lia MUKPOOMOJIOTHUYECKOTO IpernapaTa — banukona u npenapat pacTHUTEIBHOTO
npoucxoxaenuss — [luperpyma. MenkoJenssHOUHbIE AKCIEPUMEHTHI MPOBOIMIM Ha Y4YacTKax
OpPraHUYECKOTO 3eMJIe/IEIHS, PACIIOIOKEHHBIX B yueOHO-onbITHOM cany CIIOI'AY, B cezonbl 2015—
2021 rr. Ha pa3IMYHBIX COpPTax OCIOKOYAHHOMW M I[BETHOM KaITyCThI.

buonornueckyo s¢pdexkruBaocts (b2) duroBepma (B koHuentpaunu 1-2%) B 60prde ¢
KpPECTOI[BETHBIMU OJIOIIKaMH OLIEHUBAJIU HeoJHOKpaTHO. OHa BapbupoBana oT 25 1o 75% (uHoraa
apdexra Ha HaAOMOmanu), HO Obwuia BhINIe, YyeM y bamukona (10-60%), wucmonbp3yemoro B
koHueHTpauu 5%. B 2020 r. BMecto TpeTheit 00padoTku banukonom ucnonb3oBanu CIUHTODP B
koHueHtpauuu 0,1% u nonyunnu Beicokyto b3 Ha ypoBHe 90% Ha npoTskeHuu 1ByX Henenb. K
TOMY € 3TOT npemnapat okaszaics BeicokodpdextuBer (90—-100%) B OTHOLIEHUH KaITyCTHOW MOJIH.
B 2021 r. cTonb xe Bbicokasg bD CnunTopa B 00pb0€ C KpECTOLBETHBIMU OJIOIIKAaMU IIOKa3aHa Ha
Tpex coprax OermokodaHHOW U MeHee Bbicokas (50%) Ha uBeTHOM kamycte. [Ipu 3TOM mpemnapat
okazajics BBICOKO3(exTHBHBIM naxe mnpu KoHumentpamuu 0.025%, Ttorma kak duroBepm
3HaunMou b3O He nmokasai.

Jiis 60pbOBI C BECEHHEH KamyCTHOM MyXOi 10CTaTO4YHO 3(()EKTUBHOTO U MPUEMIIEMOTO B
OpraHUYeCcKOM 3eMJIEECNIUU CPECTBA NTOKA HE HallAeHO.

Knrwuesvie cnosa: opzaHuveckoe 3eMﬂederue, Kanycma, buoxumuyeckue npenapamol,
KpecmoyeemHnbvle 5JZOWKM, KanycmmHas mMoJlb, buonocuueckas aqbqbekmueHocmb
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Abstract. In order to accelerate the development of organic farming in the Russian Federation,
it is necessary to identify and officially permit the use of a wider range of environmentally friendly
means of protecting crops grown using organic farming technologies, in particular, biochemical
preparations (of biological origin, but not containing living cells) of domestic production, which is
especially relevant today.

Previously, we summarized the results of 11 years study on microbiological and herbal agents
testing for pest control on cabbage. To control Lepidoptera pests (diamondback moth, pierid cabbage
white and turnip white butterflies) when growing cabbage in organic farming, Lepidocid and
Bitoxibacillin preparations can be used with sufficiently high efficiency. However, with respect to
cabbage flea beetles and cabbage root fly control, highly effective agents of these groups were not
identified. This publication includes materials on the evaluation of the effectiveness of two
biochemical preparations Fitoverm (domestic) and Spintor (imported), and for comparison of a
prototype microbiological preparation — Batsikol and a preparation of plant origin - Pyrethrum. The
experiments were carried out on the sites of organic farming, located in the educational and
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experimental garden of St. Petersburg State Agrarian University, in the seasons of 2015-2021 on
various varieties of white cabbage and cauliflower.

The biological effectiveness (BE) of Fitoverm (at a concentration of 1-2%) in the cabbage
flea beetles control was evaluated more than once. It varied from 25 to 75% (sometimes no effect was
observed), but was higher than that of Batsicol (10-60%) used at a concentration of 5%. In 2020,
instead of the third treatment with Batsikol, the Spintor was used at a concentration of 0.1% and
received a high BE at the level of 90% for two weeks. In addition, this preparation was highly
effective (90-100%) against the diamondback moth. In 2021, the same high BE of Spintor in the
cabbage flea beetles control was shown on three varieties of white cabbage and less high (50%) on
cauliflower. At the same time, the drug turned out to be highly effective even at a concentration of
0.025%, while Fitoverm did not show significant BE at 1% concentration.

A sufficiently effective and acceptable in organic farming means for the cabbage root fly
control has not yet been found.

Keywords: organic farming, cabbage, biochemical preparations, cabbage flea beetles, diamondback
moth, biological efficiency
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METO/I0JIOT I UTEPAIITMOHHOM JTUMHEAPU3AIIMU B OIIEHKE JIETAJIBHBIX
KOHIIEHTPAIIMI BUOJIOT MUYECKHX ITPENIAPATOB, U3I'OTABJINBAEMBIX
HA OCHOBE SJHTOMOIIATOI'EHHBIX HEMATO/
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Pedepar. B cratee npemyaraercss K NPakTHUYECKOMY NPHMEHEHUIO ONTHMHU3HPOBAHHAS
METOAMKA OLEHKU 3(P(PEKTUBHOCTH SHTOMONATOTEHHBIX HEMATOIHBIX KYJIBTYp, UCIOJIb3YEMbIX B
KaueCTBE CPEJICTBA 3alIUThl PACTEHHM OT HACEKOMBIX BpeautTeneil. KynbTyphl pa3nvyHbIX BHJIOB
HEMAaTo/l pa3INMyYalOTCsl HE TOJIBKO 110 MHTEHCUBHOCTU TMOEIM HACEKOMBIX B MPOIIECCE 3apaskeHUs
HEMaTOJaMHi, HO TaKXe MO0 aKTUBHOCTH NPOHMKHOBEHMS WHBA3HMOHHBIX JIMYMHOK B TE€MOIIEJb
xo3siMHa TecT-HaCEKOMBIMM B MOJENBHBIX ONBITAX CIYKWIM TyCEHHIB BOLIMHHOW OTHEBKH
(Galleria mellonella). Ha konkpeTHOM mpuMepe, ¢ MPUMEHSHUEM CTaHAapPTHON KYJIBTYPhI HEMATO/]
Buza Steinernema feltiae protense u3 cemeiicta Steinernematidae, ¢ yuérom ocoGeHHOCTEH
OMOJIOTMM HCIIONB30BAHHOTO BHJA BBIMOJIHEHBI Pacy€Thl, WUIIOCTPUPYIOIIME CPAaBHUTEIbHYIO
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3 PEKTUBHOCTh PA3IUYHBIX METOJOB OIPEICICHHs JIETAIBHBIX HOPM pacxoia HEMAaTOIHBIX
npenaparoB. JleranpHas HOpMa pacxoja Tpemapara, Koropas oOycimosinuBaeT rudens 50%
00bexToB (LDsp), oniennBanack ¢ ucnoibzoBanueM merona Kepoepa, Mero1a mpoOUTOB, IOTUTOB
METO/Ia UTEPALlMOHHON JHHeapu3auuy. V3MeHeHns NHBa3MOHHOM aKTHBHOCTH HEMATOJ B OIBITaxX
OLIEHUBAIIM TI0 3(PPEKTUBHOCTHU 3apayKEHHUsI HACEKOMBIX MpH Temnepatypax oT 10 mo 30°C. Ouenky
HMHBA3MOHHOM aKTUBHOCTH HeMaToz Steinernema feltiae protense mpoBoaunmu mpu HATH UX 038X
MHBA3HOHHBIX JIMYMHOK Ha Yainky [leTpu, a B KOHTPOJIBHOM BapUaHTE BHOCWIIN BOY 0€3 HEMaTOI.
Bce BapuaHTBI OTIBITa ¥ KOHTPOJIb MMEJTU MIITUKPATHYIO TOBTOPHOCT. Y POBEHBb I'MOEITH HACEKOMBIX
B pE3yJbTaTe UX 3apaXCHUs HEMATOJAaMH PETUCTPUPOBAICA dYepe3 Kaxkiple 4 yaca mocje Havaja
zapaxenus. [locnennuit MeTon oGecrieunBaeT TOYHOCTH BJIBOE OOJIBIIYIO, YEM JIBA APYTHX METOA,
U TI0ATOMY 3aCITy)KHBACT HPEANOYTUTEILHOTO IPUMEHEHHUS IIPU OLICHKE KauecTBa OMOJIOTHUSCKIX
IpenaparoB, U3rOTaBIMBAEMbIX HA OCHOBE SHTOMONATOTCHHBIX HEMATO/I.

Knrouesnie cnosa: sumomonamoeennvie HeMClWLO()bl, UHBA3UOHHASA AKMUBHOCMb, UMepayUOHHAA
Jureapuszayus, j102unisl, I’lp06I/lH1bl
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Abstract. The article proposes for practical application an optimized methodology for
evaluating the effectiveness of entomopathogenic nematode cultures used as a means of plant
protection against insect pests. Cultures of different types of nematodes differ not only in the intensity
of insect death in the process of infection with nematodes, but also in the activity of penetration of
invasive larvae into the hemocele of the host. The insect caterpillars in model experiments were the
caterpillars of honeycomb fire (Galleria mellonella). On a specific example, using a standard culture
of nematodes of the species Steinernema feltiae protense from the Steinernematidae family, taking
into account the peculiarities of the biology of the species used, calculations were made illustrating
the comparative effectiveness of various methods for determining lethal consumption rates of
nematode preparations. The lethal rate of drug consumption, which accounts for 50% mortality
(LD50), was estimated using the Kerbe method, probit method, logit method, and iterative
linearization method. Changes in the invasive activity of nematodes in experiments were evaluated
by the effectiveness of insect infestation at temperatures from 10 to 30 °C. The invasive activity of
Steinernema feltiae protense nematodes was evaluated at five doses of invasive larvae per Petri dish,
and in the control version, water without nematodes was introduced. All options for experience and
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control had a fivefold repetition. The rate of death of insects because of their infection with
nematodes was recorded every 4 hours after the onset of infection. The latter method provides an
accuracy twice as high as the other two methods and therefore deserves a preferred application in
assessing the quality of biological preparations manufactured based on entomopathogenic
nematodes.
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