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Oxkcup azorta (NO) siBnsieTcsl yHUBEPCAIbHON CUTHAJIBbHOW MOJIEKYJION, (DYyHKIMOHUPYIOIIEH BO
BCEX JKMBBIX OpraHM3Max. B pacTeHHMAX OH BOBJIEKAeTCS B PETyJALHUIO pOCTa M Pa3BUTHA B
HOPMAJIBHBIX YCJIOBHSX MpPOM3pacTaHus W B (HOPMHPOBAHHE YCTOHYMBOCTH K HIMPOKOMY
CIIEKTPY CTPECCOBBIX BO3AEUCTBHI. HecMOTps Ha TO, YTO 3a MOCIEAHUE TPH ACCATHICTUS OBLT
COBEpILEH KOJIOCCATBHBIM IMpOorpecc B IMOHUMAaHUM POJU U MEXAaHH3MOB PETYJISATOPHOTO
neiictBuss NO, myTd ero OMOCHHTE3a B PACTUTEIBHBIX OPraHW3MaxX pACKPBITHI JAJEKO He
HIOJTHOCTBIO U OCTAIOTCSI IPEAMETOM JKApPKHX JUCKYCCHH. AHAIM3 COBPEMEHHBIX JTUTEPATYPHBIX
JAHHBIX TIO3BOJISIET BBIIEIUTH JIBAa MPUHIMITHAIBHO PA3IHYAIOIINXCS MEXaHW3Ma 00pa3oBaHUS
NO B BBICHIMX pACTEHHMSX: OKHCIUTENbHBIH WIM  aprUHUH-3aBHCUMBIA  IyTh, W
BOCCTAHOBUTEIIGHBIA WJIM HHUTPAT/HUTPUT-3aBHCUMBIA IyTh. B mepBOM ciy4dae NpoayKIus
OKCHZA a30Ta MPOHMCXOAWUT TP B3aHMMOJCHCTBUHM apTHHHMHA C KHCIOPOIOM, MPOTEKAIOIIEM C
oOpa3oBaHMEM LUTPYJUIMHAa U BbIcBOOOXAeHHeM Monekynsl NO. OpHako (epMeHTHI,
OTBEYAIOIIME 33 OKUCIUTEeNbHOEe oOpa3zoBanne NO B BBICHIMX pPACTCHHAX, IIOKa HE
uaeHTHGUIMpoBaHbl. Hanbonee Xopomio n3ydeHHBIM Y PaCTEHHH SBISETCS HUTPUT-3aBHCUMOE

obpazoBanue NO, B KOTOPOM 0co0ast poJIb MPUHAJICKUT MOJHOIEHOCOIepKAIIUM (DepMEeHTaM,



B uactHocth HuTpaTtpenykraze NR (Nitrate Reductase) m ammmokcumpenykraze mARC
(mitochondrial Amidoxime Reducing Component). Cpoii Bkiaa B mnpoaykmuio NO wmoryT
BHOCHTh KcaHTHHOKcuaopenykraza XOR (xanthine oxidoreductase), ampaerumoxcumaza AO
(aldehyde oxidase) u cynppunokcumaza SO (sulfite oxidase). Hactosmmii 0630p mocBsiueH

ACTAJIbHOMY aHAJIM3y OCHOBHBLIX MCXAaHU3MOB 06pa3013aH1/Is[ NO B BeICIIHX PacCTCHUAX.

KaroueBnle ciioBa: OKCH I a30Ta, peryJianusd MeTa6OJ'II/I3Ma, apl"I/IHI/IH-SaBI/ICI/IMHﬁ nyTb, HUTPUT-

3aBUCHMBIHN MyTh, HUTpATpeayKTa3a, HUTpUT:NO-peayKra3Has akTUBHOCTb.
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Abstract — Davidia involucrata Balill. is a deciduous perennial tree. MADS-box genes are
widely distributed in nature and play a key role in the growth and development of plants,
especially in regulating the development of floral organs. In the present study, we have used
transcriptomics to select 14 MADS-box genes differentially expressed in bract and leaf, followed
by cloning and preliminary bioinformatics analysis. We predict that DiMADS-1 and DiMADS-2
belong to AGL and FLC respectively. Two key genes specifically expressed during Davidia
involucrate flower development, DiMADS-1 and DiMADS-2, were transformed into Arabidopsis
thaliana. Flowering appeared earlier in DiMADS-1 transgenic plants than in the wild type,
whereas expression levels of some flowering promoters increased. DiMADS-2 transgenic plants
were shorter and flowering was delayed, consistent with an increase in expression of flowering

inhibitory factors and a decrease in flowering promoting factors. Subcellular localization



displayed that both gene products were located in the nucleus. These results suggest that these

two genes are involved in Davidia involucrata flowering time regulation.

Keywords: Davidia involucrata; MADS-box; flowering integrator; subcellular localization;

genetic transformation.
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Abstract-MADS-box transcription factors play important role in plant growth and development,
especially floral organ identities and fruit development. In our study, a type I MADS-box
geneSIMBP3of Solanum lycopersicum Mill. was isolated. Its tissue-specific expression profile
analysis showed thatSIMBP3was highly expressed in reproductive organs such as flower and
fruit. Repressed expression of SIMBP3by RNAi (RNA interference) resulted in fruit
developmental-related phenotypes, including reduced fruit size and non-liquefied pectin.
Additionally, the seeds of the SIMBP3-RNAI lines displayed severe developmental deficiencies,
such as abnormal seed morphology, reduced seed weight, and failed germination. Furthermore,
we investigated the morphological, anatomical, and hormonal features of SIMBP3-RNAi
transgenic fruits as well as potential molecular mechanisms for the fruit phenotypes. These
results suggest that SIMBP3 gene plays important role in regulating tomato fruit and seed
development. Understanding the role of SIMBP3gene will not only extend the biological function
of MADS-box genes, but also provide new insight into exploring furtherregulatory mechanisms
of tomato fruit development.

Keywords: Solanum lycopersicum, fruit size, MADS-box transcription factor, SIMBP3
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BJIUAHUE COAJEPKAHUSA KAPOTUHONAOB U AKTUBHOCTHU 'EHA
KAPOTUHOUA-IUC-TPAHC-U30OMEPA3bBI CRTISO HA OKPACKY IIJIOJA
TOMATA
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Tomar Solanum lycopersicum L. sBrngercs ynoOHOH MOJENbIO A U3y4YeHHsS MeTadoiau3Ma
KapOTHHOWJIOB, Oylaromapsi OOJBIIIOMY Pa3HOOOPa3Ui0 KapOTUHOHUI-OIOCPEIOBAHHONW OKPACKH
cnenoro mmioaa. Kaporunoua-muc-tpanc-uzomepaza CRTISO katanusupyeT peakuuro IHc-
TPaHC-U30MEPU3ALMU JIBOMHBIX CBS3eH, NPHUBOIAIIYI0 K OOpPa30BaHHIO ITOJHOCTBIO-TPAHC-
JWKONIMHA — CHJIBHEHWIIEr0 AaHTHOKCHJAHTAa Cpeau KapOTHHOMIOB M cyOcTpata uIs
MOCJICTYIOIIET0 CUHTE3A 0O-, B-KapOTHHOB M KCaHTOPWILIOB. B pabote ObIIO MpOoaHATIU3UPOBAHO
18 006pa3IoB COPTOB M JUHUHN TOMATa, Pa3IUYAIONIUXCS OKPACKOH crenoro mioaa. [lomydyeHabie
OMOXMMHUYECKHE JTAaHHBIE MTPOJAEMOHCTPUPOBAIHN 3aBUCUMOCTh OKPACKHU IIOJA OT COJEpKAHUS U
cocTaBa KapOTMHOWAOB M HAIW4MsA/OTCYTCTBUS XJiopodwmios. [IpoBeneHnslit in silico ananus
AKCIIpeccuu Tpex reHoB-romosioroB CRTISO mnoka3zan, 4To HauOOJbIINKA YPOBEHb IKCIIPECCUH B
wio/ie xapakTtepeH Tojibko misi reHa CRTISO, KOTOPBIA MaKCUMAaJbHO TPAHCKPUOHWPYETCs Ha
CTaJUsIX CMEHBI OKPACKHU (C 3€JIEHON Ha KPAaCHYI0) U OMOJIOrHYeCcKOi CHeI0CTH m1oaa. MertoaoM
[IIIP-PB noxa3zaHo OTCyTCTBHE YETKOW KOpPPEALUN MEXAY YpOBHEM 3kcnpeccuu rena CRTISO
U CyMMOW KapOTHHOMJOB, YTO MOXKET OOBSICHATHCS PA3IMYHBIM KOJIUYECTBOM METabOJIMTOB,

MPEIIIECTBYIOIIUX MPOJTUKOIHHY.

KarwueBble cioBa: Solanum lycopersicum, GMOCUHTE3 KAPOTUHOUAOB B PACTCHUSAX, KAPOTUHOU-

nzomepasza CRTISO, okpacka rioga romara
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Abstract—The sucrose transporters (SUTs) belong to the MFS family, the largest known
transporter family. In this study, we cloned cDNA encoding the sucrose transporter 2 (PsSUT?2)
from Paeonia suffruticosa, and found that the PsSUT?2 sequence was conserved during the
evolution process through basic bioinformatics analysis. Through yeast transformation and
subcellular localization experiment, it is shown that PsSUT2 protein had sucrose transport
activity and was located in the plasma membrane. Overexpression vector of PsSUT2 was
transformed into Arabidopsis thaliana and Petunia hybrida heterologously, and the results
showed that PsSUT?2 could promote their vegetative growth and accelerated the accumulation of
sucrose in Arabidopsis sink organs. At the same time, transgenic Arabidopsis could effectively
utilize exogenous high-concentration sucrose. Overexpression of the PsSUT2 gene had all
promoted early flowering of Arabidopsis and petunia, indicating that the PsSUT?2 gene might be

involved in the signal transduction process during the flowering process.

Keywords: Paeonia suffruticosa, heterologous expression, PsSUT2 gene, subcellular

localization, sucrose transportation, transgenic plants
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Abstract—Herbaceous peony (Paeonia lactiflora Pall.) is a traditional flower, famous in China,
which owns highly ornamental value due to its various colors, especially double-colored species.
However, the researches on color formation of double colored are rare reported. In this study, the
P. lactiflora variety ‘Hebao Jinlian’ with red-yellow inner double colored petals was used as
materials. The anatomical structure and flavonoid components were observed and determined. It
was found that colored cells were mainly distributed in the upper and lower epidermis, six kinds
of flavonoid components were identified. The total amount of anthocyanins and anthoxanthins
decreased gradually with the growth of flowers, and the content in the outer petals was higher
than that in the inner petals. Furthermore, by transcriptome sequence, the differential expression
genes (DEGs) of outer and inner petals were enriched in flavonoid biosynthesis, phenylpropane
biosynthesis and so on at four developmental stages. The accuracy of transcriptome sequence
was verified by the expression pattern of DEGs detected by quantitative real-time polymerase
chain reaction (QRT-PCR). Combined the analyses of flavonoid assay with transcriptome
sequence, the synergistic effect of chalcone synthase (CHS), flavonoid 3-hydroxylase (F3H) and
anthocyanindin synthase (4ANS) may be the main reason for the formation of red outer petals,
while the expression of chalcone isomerase (CHI) and flavonol synthase (FLS) were conducive
to the formation of yellow inner petals. The results will lay a foundation for clarifying the color
mechanism of double colored petals of P. lactiflora, and also provide a reference for the study of

flower color in other ornamental plants.

Keywords: Paeonia lactiflora, double colored flower, flavonoids, transcriptome, qRT-PCR
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Abstract — It has been well documented that polyamine is associated closely with
environmental stresses and melatonin pretreatment enhances the resistance of fruit to cold stress.
However, mechanism underlining melatonin-mediated chilling resistance remains to be explored.
Therefore, in the research, flesh browning degree, relative plasma membrane permeability,
malondialdehyde and protein sulthydryl content in plasma membrane were used to assess the
resistance of apple fruit to chilling stress. The polyamine conjugated to plasma membrane of
melatonin-pretreated apple (Malus pumila Mill.) fruit flesh cell was elucidated under chilling
stress. The results showed that melatonin pretreatment led to obvious increases in the contents of
conjugated non-covalently spermidine and spermine, and conjugated covalently putrescine and
spermine in plasma membrane of apple fruit under chilling stress, compared with the apple fruit
without melatonin pretreatment. Methylglyoxyl-bis (guanylhydrazone) pretreatment could
inhibit the melatonin-induced increases of conjugated non-covalently spermidine and spermine
by inhibiting the activity of S-adenosylmethionine decarboxylase and free spermidine and
spermine contents in flesh, coupled with the decrease in chilling resistance. Similarly,
phenanthrolin pretreatment could inhibit the melatonin-induced increases in putrescine and
spermidine covalently conjugated to plasma membrane by inhibiting transglutaminase activity in
flesh, simultaneously aggravating chilling damage. From the results collectively, it should be
suggested the melatonin pretreatment could enhance chilling resistance by increasing non-
covalently conjugated spermidine and spermine, and covalently conjugated putrescine and

spermine in plasma membrane of apple fruit.

Keywords: Malus pumila, apple, chilling stress, conjugated polyamines, plasma membrane
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MN3ydanu BiaMsSHUE »HK30TM€HHOTO KaJlaBepWHAa HA TEIUIOYCTOMYMBOCTb STHUOJHMPOBAHHBIX
MPOPOCTKOB TieHUIbl (Triticum aestivum L.) 1 BO3MOXHYIO pOJb OKCHIA a30Ta, MEPOKCHIA
BOJIOPOJIa YU MOHOB KaJbIMsl B MPOSBIEHUU €0 CTpEcC-MPOTEKTOpHOro neicTBus. OOpaboTka
KOpHEH HWHTaKTHBIX IPOpPOCTKOB | MM KajgaBepHMHOM MOBbIIIANA HMX BBDKHMBAHME TIOCIIE
nospexaaroiero nporpesa (45°C, 10 mun). I[Ipu 3TOM 0TMeuanoch TpaH3UTOPHOE YBEIUUYCHHE
CoJIep)KaHUsl B KOpPHSX OKCHJAA a30Ta M nepokcuaa Bopopoxa. lloseimenus xkomuuectsa NO B
KOPHSIX IPOPOCTKOB HE MPOUCXOAWIO B HPUCYTCTBUM HHTUOMTOpPA OKHMCIUTENIBHOTO IyTH
CHHTE3a OKCHJa a30Ta aMUHOTyaHWJWHA. Takke BIMSHUE KaJaBepuHa Ha cojepxanue NO B
KOpHSIX TPOPOCTKOB YMEHBIIANOCh MpU 00pabOTKE CKaBEHIKEPOM IMEpPOKCHIa BOIOpOJa
JTUMETHITHOMOYEBUHONW ¥ MHTHOUTOPOM IMOCTYIUICHHS KalbIUsl B IMTO30JIb HEOMUITUHOM. [Ipu
3TOM 3 PEKT MOBHIIICHUS KaJaBePUHOM COJIEpKaHMsI TIEPOKCHIA BOJOPO/Ia B KOPHIX YaCTHYHO
ycTpaHsuicsi aHTaroHnctamu NO HM  MOIyIsITOpaMy KalbIIMEBOTO romeoctaza. (OOpaboTka
MPOPOCTKOB JIUMETHJITUOMOYEBUHOM, aHTaroHuctraMu NO u Kanplus CHUXalla CTpecc-

IPOTEKTOPHOE AEUCTBHE 3K30TN€HHOro KajasepuHa. CrenaHo 3axntodeHue o poiaun NO u ero



¢yHKIMOHaNBHBIX cBA3ell ¢ A®K w© wMoHamMM KajgblUsl B IPOLIECCE IOBBILIECHUS

TEIIOYyCTONYMBOCTH MPOPOCTKOB MILIEHUIIBI KaIABEPUHOM.

KiaroueBbie caoBa: Triticum aestivum, TOIWAaMHUHBI, KaJaBEPUH, OKCHJ a30Ta, IMEPOKCHI

BOJIOPOJIa, KA, TETJIOYCTOMYHUBOCTD
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WccnenoBanu BausiHue temnepaTypsl B auana3zoHe 20—40°C Ha okucieHue majiara M JIpyrux
HAJI-3aBUCHUMBIX JBIXAaTENBHBIX CyOCTpPAaTOB, a TaK)K€ Ha aKTHBHOCTH anbTepHAaTHBHONW CN-
PE3UCTEHTHON OKCHJIa3bl B MUTOXOHJPHUSAX, U30IMPOBAHHBIX U3 CEMSI0JIEH MPOPOCTKOB JIFOIIMHA
(Lupinus  angustifolius L.). AHamu3upoBalu pPEaKIUI0 MUTOXOHJIPHM Ha TMOBBIIICHUE
TEMIIepaTypbl Cpeibl MHKyOalluu B YCIOBHAX in Vitro, a TakKe M3MEHEHUS METa0OJIMYeCKOM
AKTUBHOCTH OpraHesl, BBIJIEJICHHBIX U3 MPOPOCTKOB, MOABEPTHYTHIX NEHCTBUIO MOBBIIICHHON
TEeMIIepaTypbl B YCIOBHUAX in vivo. OOHApYKEHO, YTO C YBEIMYEHUEM TEMIEepaTypbl CpEbl
uHKyOaru  (20-30°C) mpoucxoamsio yBEIMYEHME CKOPOCTH MOIJIOIIEHHMS  KHUCIOPOAa
MUTOXOHJPUSIMHM TIpM OKHCIEHHHM Majara B MPUCYTCTBUM TIJyTamMara B aKTHUBHOM
dochopmmpyomeM COoCTOSHUU (COCTOSSHHE 3) W, B MEHBIICH CTENeHW, B COCTOSSHMH 4 (B
orcyrctBue AJ[®). [lpu sTOM wuHTEHCHUGUKAIUS ABIXaHUS MHUTOXOHAPUNA C YBEIUYCHUEM
TeMIIepaTypbl IPOUCXOAMIIA UCKIIOUYUTEIBHO 32 CYET aKTUBALMHU IIUTOXPOMHOIO ITyTH MEPEHOCA
anekTpoHoB B DTLI. 3amMmeTHOE TOpMOKEHHE abTEPHATUBHOTO MYTH JBIXaHUS OOHAPYKEHO MPH

temneparype 35—40°C. Ilokazano, yto B ycioBusix runeprepmun (35—40°C) npu oxucieHuu



Manara Habmomancs dddext “ymydmenus”’  (conditioning) mapamMeTpoB  Iporiecca
okuciauTenbHoro (ochopunupoBanuss B xoie Heckoidbkux ao06aBok AJl®. Ilocme BTOpOM
no6aBku 100-200 MmxM AJI® cymiecTBEHHO yBeIHUMBAIach CKOPOCTh OKHCIEHHS CyOCcTpaTa B
COCTOSHMU 3 W moBbILAICH Kod(puimeHt apixarenpHoro koutpons (UK). Anamorumunsie
U3MEHEHUSl [IbIXaHWS MUTOXOHJPUHA B YCIOBUAX THUIEPTEPMHHM ObLIM OOHApy’>KeHbl NpHU
okucnenuu apyrux HAJI-3aBHCHMBIX CyOCTpaTOB, HO OHM HE MNPOSBISUIMCH NPH OKHCICHUU
cykuuHata, karaauzupyemoro kommuiekcoM II OTII. Oxkucnenue manara npu 25 wim 35°C B
MUTOXOHJPHUAX CEMSANOJIEM IPOPOCTOB JIIONMHA, IIOABEPTHYTHIX JCHCTBUIO  BBICOKOU
temriepatypbl (35°C B Teuenue 12 4) B yCIOBHUAX in Vivo, TAKKE XapaKTEPU30BAIOCh PE3KUM
CHIDKEHHEM CKopocTH cocTossHus 3 u BenmmuuHbl JIK mocne mo6aBku AJldD, kotopsie
BOCCTaHABJIMBAINCh B XOJ€ HECKOJBbKUX LMKIOB (hocopunupoBanus. OKHUCIEHHE MajaTa |
npyrux HAJ[-3aBUCHMBIX CyOCTpaTOB, KaTaln3upyeMoe KOMIUIEKCOM I, mocie mporpeBaHus
mutoxoHapuii npu 40°C B mpucyrctBuun 10 MM MgCla cymiecTBEeHHO WHTHOMPOBAIOCH U
OCYIIECTBIISIOCH C Y4aCTHUEM POTeHOH-HeUYBCTBUTENbHBIX HA /[-H-neruaporenas. [lonydyeHnnbie
pe3yJbTaThl MO3BOJISIIOT MPEANOJIOKNUTh, YTO Haubosiee BEpOATHONH NMPUUYUHONW TOPMOKEHHS
okucnenns HAJI[-3aBUCHMBIX cyOCTpaTOB B MUTOXOHJIPUSAX CEMsSIOJNICH JIIOMMHA MPH BBICOKOU
TEMIIepaType SBISETCS OOpaTHMBIA Mepexo]i KoMIUieKkca | 3 akTHBHOIN B HEaKTHBHYIO (opMy
(A/D Tpanchopmarms). OOCykmaeTcss BO3MOXKHOE (PHU3MOJIOTHYECKOE 3HAYEHHE IMOA00HOTO
MEXaHU3Ma peryJisilud [JbIXaHWd pPAaCTeHMH B OTBET Ha HEOJAronpuUATHbIE YCIOBHUSA
OKpY>Kalollel cpepl.

KnawueBble caoBa: Lupinus angustifolius, ceMsaonu IONUHA, MHUTOXOHJPUHU, OKHCICHHE

Majara, aJIbTCpHAaTUBHAA OKCHUAAa3a, TMIICPTEPMU, KOMILJICKC I
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YCTOMYUBOCTH U CITOCOBHOCTD K HAKOIIJIEHUIO HUKEJISI Y PACTEHUI
PA3SJIMYHBIX NONYJALIUU THITEPAKKYMYJISATOPA Noccaea caerulescens
© 2022 r. U1. B. Cepernn®*, A. JI. Kosxenukona®, X. Cxat? ¢
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B pabote npoBeicH CpaBHUTEIBHBIN aHATN3 CIOCOOHOCTH K HaKOTUICHUIO HUKEs (N1)
TUNepaKkymysiTopoM Noccaea japonica (H. Boissieu) F.K. Mey ¢ yabTpaocHOBHOM
(CepIIeHTUHOBOM ) TIOYBHI ¥ pacTCHHUsIMU 16 oMy sAnnid runiepakkymysitopa Noccaea
caerulescens F.K. Mey, npou3pactaiomux B IpUpoe Ha yIbTPAOCHOBHBIX (CEPIIEHTUHOBBIX ),
KaJaMHUHOBBIX U HEMETAIJIOHOCHBIX MOYBaxX. PacTeHus BeIpaliuBany B TeueHue 2 Heaens Ha 0.5
N pactBope Xornanna 6e3 qo6asnenus Ni ¢ mocneayoomeid HKyoanuel B TeueHne 6 Heelb B
npucytctBur NiSO4 B HeTokcuyHO#M KoHUeHTparmu (1 MkM). Coneprxanue Ni B KOPHSIX U
no0erax onpeaessiiii METOJI0M aTOMHO-a0CcopOIMOHHOM criekTpodoromerpun. Y N. japonica
conepxanne Ni B moberax ObIJIO CYIIECTBEHHO HIKE, U€M B KOPHSIX, U HIDKE, YeM B rolerax y
pacrenuii N. caerulescens N3 IOMYJIAIMAA ¢ CEPIIEHTUHOBBIX 1MOYB. CIIOCOOHOCTH pacTeHUI
pasHbIX nomyJssuil N. caerulescens HakammBaTh N1 B KOPHSAX B pacyeTe Ha €AMHUILY MacChl
yMeHbIanach B psay: Puente Basadre ~ Le Coulet > St-Baudille » Cira  Prémanon > Viviez
Monte Prinzera > Les Avignieres > Moravskoslezké > Le Bleymard = Krusné Hory =
Wilwerwiltz ~ La Calamine = St-Félix-de-Palliéres * Kuopio > Prayon. 3nauenue ¢axropa
TpaHCIOKaluu y N. japonica NpakTUYECKHU HE OTJIMYAJIOCHh OT MPEACTaBUTENCH MOy N.
caerulescens ¢ cepnieHTHHOBOI 1ouBbl Puente Basadre, a y pacteHuii pa3HbIx momysisuuii V.
caerulescens xonebanoch B MIMPOKUX mpenenax. Hanbonbiiee cpeanee 3nauenue dpaxkropa
TPAHCIIOKAIMH OBLITO IMOYYCHO JJIs pacTeHui nomyssiiuia Monte Prinzera ceprieHTHHOBOM
rpymmbl 1 Krusné Hory u Kuopio u3 rpynmsl ¢ HEMETaNIOHOCHBIX TIOYB, & HAUMEHbIIIEE
3HaueHue — y pactenuid nmomyssnuii La Calamine u Prayon kaamuHOBO# rpymimbel. Koppemnsiun
Mexay coaepkanueM Ni B KOpHSX U moberax y N. caerulescens He ObIIIO HAWACHO, TOTIa KaKk
MEXTy CIIOCOOHOCTHIO HAKATUIMBaTh Ni B KOPHSIX U YCTOMUHMBOCTBIO pacTeHUH ObL1a
oOHapy’KeHa 3HaYUTEIbHAs MOJOKUTETbHAsE Koppesinus. Boicokas ycroitunBocTh K Ni
paCTeHHIA MOMYJISIUI ¢ CEPIICHTUHOBBIX TIOYB, TTO-BUANMOMY, OOBSICHSETCS BEICOKOU

3P PEKTUBHOCTHIO IETOKCUKAITUKM Ni B KOPHSIX U HANPSIMYIO HE CBsA3aHa ¢ 9()(HEKTUBHOCTHIO €T0
TPAHCIIOKAIINH U3 KOPHEH B IOOETH.

KarwueBble cioBa: Noccaea caerulescens, Noccaea japonica, Hukenv, akKyMyasayus, KOpeHb,

YCMOU4U8oCmy
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BKIIA/I MICKYCTBEHHO CUHTE3MPOBAHHOI'O ®UTOXEJIATUHA,
KOAMPYEMOI'O 'EHOM PPH6HIS, B TIOBBILIEHUNE ®UTOPEME/IMATUBHbBIX
KAUYECTB PACTEHUI TABAKA
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W3ywanu JWHWUM TpaHCTEHHBIX pacTeHuit Nicotiana tabacum L., 3Kcmpeccupyromme
HCKYCCTBEHHO CHHTE3UpOBaHHbI reH PPH6HIS, ¢ 1enpl0 OLEHUTh BKJIAJ MPOAYKTa — METall
CBSI3BIBAIOLIEIO NENTHAA, KOAUPYEMOTO OTHUM TE€HOM, B pPEaJu3alui0 YCTOMYUMBOCTH
TpaHC(HOPMAHTOB K BO3JICHCTBUIO KaIMUEBOTO cTpecca. B xome paboThl OBLIN TOTYYSHBI BOCEMb
auHUK ¢ 9kcnpeccueit PPHG6HIS, noka3aHHOW C TIOMONIBIO BECTEPH-OJIOT aHaiM3a C
UCIIONb30BaHNEM aHTU-O6His-aHTuTen. AHajaM3 HAKOIUIGHHMsS KaJMHUs B OKCIUIAHTaX M OICHKA
CTENEHU TOBPEXKJICHUS PETeHEPAaHTOB MpU ACHCTBUU alerara KagMusl MOKa3ald, YTO JMHUU
TPAHCTEHHBIX pacTeHHid Tabaka 13, 32 m 76 akKyMyiaupoBaju OOJNbIIE KaIMUs, YeM IpyTrHe
TpaHC(OPMHUPOBAHHBIE JIMHUU W KOHTPOJIbHBIE PACTEHUS. Y STUX TpeX JMHUN HaOII0AalIvCh
NPU3HAKK YCTOMYMBOCTM K KaJMHUEBOMY CTPECCY, BbIpaxkarolmuecss B COXpPaHEHUU
pEreHepaliOHHOIO TOTEHIMajda W 3HAYUTENIbHO MEHBIIEM YpPOBHE XJIOpO3a JHCTHEB B
CpPaBHEHUU C APYTMMH JUHUSMU M KOHTPOJIEM. DTH JAHHBIE MO3BOJISIOT CIIENaTh 3aKIIOUYCHHE,
YTO TPOMYKT 3Kcmpeccuu reHa PPHOHIS — Metainl CBSI3BIBAIOIIMNA TENTHI, MOXET OBITh
MEPCIEKTUBHBIM KaHIUIATOM [IJISl TIOBBIIIEHUS AKKYMYJSTUBHBIX CBOMCTB TOTEHIIMATIBHBIX

pacTeHuii-pUTOpEeMETMAHTOB.



KitoueBsie cnoBa: Nicotiana tabacum, KanMuii, IEITUT, TSHKEIIBIE METAJUIBI, (UTOPEMEIUAIIHS,

dbuToxenaTux

OU3HOJIOTUA PACTEHUH, 2022, mom 69, Ne 4

OKCIHHEPUMEHTAJIBHBIE CTATBU

VIIK 581.1

BJMSIHUE KAJIMUS HA TEMMO- M PU3OT'EHE3 KAPEJIBCKOM BEPE3BI
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Ha npumepe KynbTypel moberoB kapenbckoil Oepessl Betula pendula Roth var. carelica
(Mercklin) Hamet-Ahti in vitro, momyd4eHHOH W3 BEPXYUIEYHOW MEPHCTEMBI BETETATHBHBIX
TI0YeK, MPOBEICHO M3ydeHHe BIHAHUA HOHOB Kaamus (10°~107° M) pasaenbHO Ha reMMOTeHe3
(bopMupoBaHUE TMOYEK W TOCIEAYIOIIEe PAa3BUTHE M3 HHUX IMa3yIIHBIX MOOETrOB) M PU30TCHE3
(oOpa3oBaHue NPUIATOYHBIX KOpHEH B ocHOBaHWMU ToOeroB). [loka3aHo, 4TO MPHCYTCTBUE
MeTajula B MUTATEIIbHOW Cpelie MPUBOJUT HE TOJIBKO K €ro HaKOIUICHUIO B PACTYILIMX HoOerax,

HO MU K I/IHFI/I6I/IpOBaHI/IIO réMMOICHEC3a MW PpPU3OIrCHE3a, CTCICHbL KOTOPOro 3aBUCCIa OT



KOHIEHTpaluu MeTtauia. [Ipu 3TOM ONBITHl BBIBWIM HEOOJBIIOE CTUMYJIHPYIOIIEE BIHSIHUE
KaJMHsi B HM3KUX KOHIEHTparusx (10°° M) Ha reMMoreHe3 M €ro OTCyTCTBHE B OTHOIICHHH
pu3oreHe3a. YBeJIMYEHHE KOHIEHTpAllMd MeTala B MNMTaTelbHOM cpene g0 10° M
COIIPOBOKIAIOCH YTHETEHHEM pOCTa IM00eroB, HO 0e3 HapyIIeHHs IMPOLECCOB 3aKIaIKU H
(dopMupOBaHUS HOBBIX OpraHoB. OJJHOBPEMEHHO C 3THUM BBISIBICHBI ONPEIEICHHbIE HAPYIIEHUS
B paboTe (POTOCMHTETUYECKOTO ammnapara, KOTOpbIE, B YaCTHOCTH, HAIUIM OTpPaK€HHE B
CHIDKEHMHM cKopocTH accuMmisanud CO2 M yMEHBIIEHUH KOJUWYeCTBa (POTOCHHTETHUECKUX
nurMeHToB. Kpome TOro, BHECEHHE KaJMMsI B IUTATENIbHYIO CpEeAy 3aMETHO MOBJIMSUIO Ha
KHUPHOKHCIIOTHBI COCTaB JIMIHIOB B TMOOETax M aKTHBHOCTH AlWJI-TUIHIHBIX Jecarypa3. B
YaCTHOCTH, C YBeJIMYEHHMEM KOHIEeHTpamuu Meramia or 10° go 10™* M Bospacrama cymma
HacblneHHbIX KK, xoTs cHmwkeHue nuaekcoB creapomwi- (SDR), oneoun- (ODR) u nuHONEMN -
(LDR) necarypa3HbIX OTHOLIEHUII OTMEYEHO TOJIBKO IIPH HCIIOJIB30BAHMM KOHLIEHTPALUU
kaamus 104 M. U3 nonydeHHbIX JaHHBIX CIeAyeT, 4To 3p(GEeKTUBHOCTD 3aIIUTHBIX MEXAHH3MOB,
o0ecreunBaroInX T€MMOIEHE3, BBIIIE TaKOBBIX, OOECIEeUMBAIOIIUX pu3oreHes. B menom
IPUHLMANNAAIBHOE CXOACTBO B PEAaKLMM Ha JEHUCTBUE KaAMMs KyJbTYpbl TKaHEH M OPraHoOB in
Vitro W WHTAKTHBIX PACTEHUH TI03BOJIIET ClIeNaTh BBIBOA, YTO OHA SBJSIETCA yIOOHBIM
UHCTPYMEHTOM Ui pEIIEHUS MHOTHMX BOIIPOCOB, KacaloIIMXCS METaJJIOyCTOMYMBOCTH

JIPEBECHBIX PACTCHUH.

KaloueBble caoBa: Betula pendula var. carelica, in vitro, reMMoreHe3, XHUPHOKUCIOTHBIN

COCTaB JUMHJIOB, KaJIMHI, MUTMEHTHI, pU30TEeHE3, (DOTOCUHTE3
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Comparison between Photosynthesis and Growth Indicators of C4 and C; Grasses as
Influenced by Wastewater
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Abstract — The use of treated wastewater is one of the ways to resolve a lack of water concerns.

In this study, different responses of two kinds of grasses (Cs: Lolium perenne L. and Ca:



Cynodon dactylon L.) and four levels of wastewater (control, 25, 50, 75, and 100%) were
evaluated at morphological and physiological levels. The concentration of Cd, Cr, Ni, As, and
Cu elements significantly increased in leaf tissue under the toxic levels of wastewater (100%).
The results showed that Pn, T, gs, WUEI, and chlorophyll significantly increased when grasses
were under 50% wastewater treatment. Plants growth parameters including root, and shoot dry
weights exhibited a significant increase under low concentration of wastewater while
photosynthetic index and growth parameters showed a high reduction under high wastewater
concentration. The results showed that by the handling of wastewater and the utilize of suitable
concentrations, this unusual water source can be used for irrigation of grasses that need high
water demands such as Lolium perenne and Cynodon dactylon.

Keywords: Lolium perenne, Cynodon dactylon, wastewater, photosynthetic indices
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Enhancing Effect of Titanium Dioxide Nanoparticles on Growth, Phenolic Metabolites
Production and Antioxidant Potential of Ziziphora clinopodioides Lam.
A. Asadi’, M. Cheniany*”
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Abstract — Nowadays, the application of nanoparticles as a novel elicitor has been studied from
various aspects, including possible enhancement of the production of different secondary
metabolites and endogenous antioxidant properties of medicinal plants. The objective of this
work was to evaluate the foliar application of titanium dioxide nanoparticles (TiO2NPs) on the
growth, some physiological traits, and in particular, the content of different groups of phenolic
compounds (i.e., the total phenol content, ortho-diphenols, phenolic acids, flavonoids, and
proanthocyanidin), and the antioxidant capacity of Ziziphora clinopodioides Lam. at two harvest
time. Three-month-old plants were foliar sprayed with 10, 60 and 120 mg/L TiO2 NPs and
harvested at two time points (T1 =7 d and T2 = 14 d after elicitation). Although 60 mg/L TiO2
NPs caused the maximum value for the length and weight of aerial parts and rootsas well asthe
contents of chlorophyll a, chlorophyll b, and carotenoids at 14 d after foliar-applied
nanoparticles, the highest chlorophyll a/b ratio was recorded under 10 mg/L TiO2 NPs treatment



at both harvest time. With the higher content of all phenolic derivatives at the second harvest
time in comparison to the first one, 60 mg/L TiO2 NPs was found to be optimum in creating the
maximum accumulation of phenolic and flavonoid composition with the respective average
values of 1.261 + 0.15 mg/g fr wt and 1.04 = 0.13 mg/g fr wt. A strong correlation between
antioxidant activity (TAC, DPPH, and FRAP values) and enhanced phenolic compounds of NP-
elicited plants was noticeable. Due to the increased phenolic compositions and antioxidant
activity of Z. clinopodioides, it could be assumed that the use of TiO2 NPs enhances the
medicinal value of Ziziphora. However, TiO2 NPs inhibitory impact at high concentrations
should not be neglected.

Keywords: Ziziphora clinopodioides, antioxidant capacity, DPPH, flavonoid, foliar application,

nanoparticles, polyphenols.
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Heterogeneous Salt Concentrations in Soil Affects Pyrus Calleryana Decne. Growth
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Abstract — The uneven salt distribution in soil plays an important role in regulating plant
growth. To explore the effect of heterogeneous soil salt stress on the growth of Pyrus calleryana
Decne., container seedlings were placed in a split-root container for salt stress treatment. Five
salt stress root treatments were performed, including a control non-salt stress treatment, two
localized salt stress treatments, and two whole-root uniform salt-stress treatments. Our results

indicate that salt stress was directly related to the reduced growth and photosynthesis. Seedlings



under localized salt stress treatments (0/100 and 0/200) showed significantly larger increases in
biomass than those under uniform salt stress treatments (100/100 and 200/200).Under localized
salt stress treatment (0/100), the compensatory growth of fine roots (d <2 mm) occurred in the
salt-free side of the plant container, and the fine root biomass, root length, surface area, root
volume, root tip number, branch number, and crossing number on the non-salt-stressed side were
significantly higher compared to those on the salt-stressed side. Under the localized salt-stress
treatment of 0/200, the salt concentration exceeded the lethal concentration for roots, which led
to the growth of fine roots on the salt-free side. Our results indicate that the compensatory
growth of L-side fine roots increased the photosynthetic rate and dry matter accumulation, and
reduced the inhibition on the growth of Pyrus calleryana under local salt stress compared with

uniform salt stress.

Keywords: Pyrus calleryana; localized salt stress; biomass; photosynthesis; root distribution
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Insights on the Adaptation of the Tunisian Halophyte Sulla carnosa to Fe Deficiency Alone
and in Combination with Salicylic Acid Seed Priming
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Abstract—Improving forage crops performance under iron (Fe) deficiency conditions is
challenging, thus besides genotypic screening new approaches are required. Among these new
approaches, priming technique is eco-friendly, efficient and cost effective. The aim of this study
was to evaluate the remedial effect of salicylic acid (SA 0.25 mM) seed priming on plant growth,
ionic content, in addition to the photosynthetic capacity under different Fe concentration
conditions in two Sulla carnosa cultivars ‘Sidi Khlif” and ‘Kalbia’, with different tolerance to
such constraint. Under unprimed conditions, Fe deficiency reduced shoot relative growth rate
(RGR), Fe and potassium (K) contents along with chlorophyll concentration in both cultivars,
compared to the control. Nevertheless, S. carnosa was able to maintain root RGR under these
unfavorable conditions. Additionally, Fe deficiency affected differently the gas exchange

parameters. Interestingly, priming seeds with SA improved growth performance, as well as Fe



and K uptake of deficient S. carnosa plants via simulating the medium acidification. The
changes above described in all physiological parameters were much less pronounced in ‘Sidi
Khlif* than in ‘Kalbia’. We conclude that SA seed priming had a positive effect on the
physiological behavior of S. carnosa plants subjected to Fe deficiency. However, the degree of
recover varied depending on the cultivar and the plant tissue. Mitigation of Fe deficiency by SA
could be in part due to the aptitude to assure an enhanced plant growth and the adjustment of

photosynthetic activity promoting more effective nutrient assimilation.

Key words: Sulla carnosa, salicylic acid, iron deficiency stress, seed priming, photosynthetic

pigments
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Abstract—In the present study, impact of static magnetic field (SMF) on callus growth, lipid
peroxidation and antioxidative defense system of Anthemis gilanica were investigated. The in
vitro hypocotyl explants were placed in Murashige and Skoog medium supplemented with 0.5
mg L-1 of kinetin and 2 mg L-1 of NAA, and then exposed to different intensities of SMF (0, 2,
4, and 6 mT) for 1 h. SMF increased callus fresh and dry weights, protein, and proline content,
especially at 4 and 6 mT, and decreased lipid peroxidation and H202 levels comparing to
control. Antioxidant enzyme activities including peroxidase, catalase (CAT), superoxide
dismutase (SOD), ascorbate peroxidase, and polyphenol oxidase were promoted significantly
under SMF. The electrophoretic pattern of CAT and SOD isozymes showed that the intensity of
isoform bands increased under SMF and the isoforms of Cu/Zn—SOD and CAT3 displayed the
main role in SOD and CAT activities to scavenge the free radicals. Also, SMF increased
significantly total phenol, flavonoid, flavonol, and anthocyanin contents and following DPPH
scavenging activity were promoted. It seems that SMF can be used as an efficient elicitor for the
supportable production of biomass and bioactive compounds in medicinal plant cells.
Keywords: Anthemis gilanica, antioxidative enzymes, phenolic compounds, lipid peroxidation,
proline
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XAPAKTEPUCTUKA BAKYOJISIPHBIX BKJIIOYEHUI B KJIETKAX 3EJIEHOH
MHMKPOBOJIOPOCJIH Coelastrella rubescens NAMSU R1 HA CBETY HU3KOM U
BBICOKOM HMHTEHCUBHOCTH
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Coelastrella rubescens Kaufnerovda & Elids (Chlorophyceae) — 3enmenast omHOKiIeTOYHas
BOJIOPOC/b, OOMTaOIlas B HAa3eMHO-BO3AYLIHOW cpene. B ycnoBusix crpecca ee KIETKU
IEpeXoAiT B COCTOSHUE, XapaKTepU3YoIeecs HU3KOM (OTOCHMHTETHMYECKOW AaKTHBHOCTBIO,
BBICOKMM COJIEP’KaHUEM PE3EPBHBIX JIMIIUAOB U BTOPUYHBIX KAPOTHHOUAOB. BriepBble npoBeneH
CPaBHUTENBHBIA MOP(OIOrHYECKHUH, YATPACTPYKTYPHBIM U 3JIEMEHTHBIN aHAJIN3 BaKyOJISIPHBIX
BimoueHuit y mramma C. rubescens NAMSU R1 npu KyJabTUBUPOBAaHWM HAa MUHEPAIbHOU
cpelie B YCJIOBUSX HHU3KOM M BBICOKOH (BBI3BIBAIOLICH CTpecc) MHTEHCHMBHOCTH OCBEILEHHS.
Knetku mMukpoBozopociu, okpamieHHsle (iayopectueHTHbIM kpacutenem DAPI, oOnapysxuBanu
NpU3HAKK TPUCYTCTBUS nonrdocdaroB. MeToaoM MONSIPU3ALMOHHON MHKPOCKOIIUHU B KJIETKaX
C. rubescens BBISIBIEHBl CTPYKTYpbl, CIIOCOOHBIE HPEIOMIISATH MOJSPU3OBAHHBIA CBET, UTO
XapakTepHO s KpuCTALIoB. AHanu3 kietok C. rubescens METOJAOM TPOCBEUUBAOIICH
7eKTpoHHOW  Mukpockonuu (II9M) BeIABMI Hanuuue pa3HOOOpa3HBIX BakKyoslel C
TeTEPOreHHBIM COACPKUMBIM (ayToarndeckue Tea, KPUCTAUIOMABI U OKPYIJIbIE TJIOOYIIBI

HEOJHOPOIHOM SJIEKTPOHHOM TUIOTHOCTH). 32 UCKIIOUEHHUEM ayTO()arnyecKux Teil, OTMEUEHHBIX



B KJICTKaxXx TOJBKO Ha SAPKOM CBCTY, JAHHBIC BKIIIOUYCHUSA ObLIH XapaKTCPHbI JId KIICTOK
MHUKPOBOJOPOCTN HE3aBUCUMO OT MHTEHCHUBHOCTU ocBenleHus. Merogom [IOM B codetanum c
SHEProANCIEPCUOHHON PEHTTEHOBCKOM CHEKTPOCKOIHUEH 0XapaKTepru30BaH 3JIEMEHTHBIH COCTaB
BaKyOJISIPHBIX BKJIIOUEHUH: YCTAHOBJICHO Mpeobianaroiiee coiepkaHue B HUX a3oTa, (ocdopa
WM 000MX DJIEMEHTOB OJHOBpeMeHHO. OOCyKIaercsi MoTeHIuabHas (U3nonorndeckas poJib

BaKyOJSIpHBIX BKiroueHui C. rubescens.

KawueBble caoBa:  Coelastrella  rubescens,  KapOTHHOTEHHBIE  MHKPOBOJIOPOCIH,
NoMM(QyHKIMOHANBHBIE Bakyond, moinupocdarsl, a30THBIE BKIIOYCHHS, AaHATUTHYECKas

AEKTPOHHAsT MUKPOCKOIIHS
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PA3BUTHUE ITPOPOCTKOB BYPOM BOJIOPOCJIM FUCUS DISTICHUS SUBSP.
EVANESCENS (FUCALES, PHAEOPHYCEAE) B YCJIOBUSAX U3BBITOYHOI'O
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HccnenoBaHo BO3IEHCTBHE TMOBBINICHHOTO COJIEPYKAHHS CBHHIIA M KaJMHS B HMCKYCCTBEHHOMU
cpelnie Ha pocT U Mop(dorenes mpopocTKoB Oypoit Bogopociu Fucus distichus subsp. evanescens.
B paGote ObUTIO yCTaHOBIICHO, YTO MPH COJIEPKAaHUU CBUHIIA B cpefie cBbiie 100 MKI/i i KaaMus
— 60 MKr/m y TpopocTKOB (yKyca OTMEHYanoch CYIIECTBEHHOEC IOAABICHUE POCTOBBIX
nporeccoB. [Ipuy 3TOM CKOpPOCTh pocTa BOAOPOCIECH HE BOCCTAaHABIMBAIACH TIOCIE WX
JUTUTEIILHOW AKCIO3MIIMU B cpejie 0e3 100aBlieHHsI MEeTaIOB. BbIcOkoe cojep:kaHue CBHHIA U
KaJMHs TIPUBOJMJIO K TEPATOJIOTUYECKUM H3MCHEHHUSAM B dMOpHOreHe3e (yKyca: HapyIICHUIO
(bopMHpPOBaHHUS OCH POCTA, AHOMAIBHOMY PA3BUTHIO PU30MIAIBHON 30HBI M 00Pa30BaHUIO BHE-

U BHYTPUKJIETOYHBIX OTJIO)KEHUH MeTayioB. [lomydeHHble pe3ynbTaThl MOTYT  OBITh



UCIIOJIb30BAaHbl B CAHUTAPHOM MApUKYJIbTYpE IIPU OUYHUCTKE MPUOPEKHBIX aKBATOPUH C
ucnonb3oBaHueM F. distichus, TIOCKOIbKY JaXe Uil PaHHUX CTaJud pPa3BUTUSA ITOrO BUAA
XapakTepHa YCTOWYMBOCTh K JUIUTEILHOMY BO3JIEHCTBHMIO BBICOKMX KOHIIEHTpauuil coneir Pb u

Cd B BOnHOII cpegie.

KiaroueBnblie cnoBa: Fucus distichus subsp. evanescens, Fucales, kanMuii, cCBHHEII, a0COTIOTHAs
CKOpPOCTh POCTa, AaHOMAJIUU Pa3BUTHsI, HOMHUHAJIbHBIC KOHIICHTPAILIUU, PAHHUE CTaJIMU Pa3BUTHSA,
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Abstract — This study aims to identify miRNAs and their potential targets involved in regulating
the defense response of cotton verticillium wilt in different resistant Gossypium hirsutum
varieties. RNA libraries and degradome libraries from control samples and infected roots of G.
hirsutum (resistant cotton variety ‘Zhongmian-49’ and susceptible cotton variety ‘Junmian-1")
were constructed. High-throughput small RNA sequencing was used to identify and analyze
miRNAs from two different resistant G. hirsutum varieties under different stress modes.

Degradome sequencing was used to detect cleaved target genes. The real-time reverse



transcription-PCR (qQRT-PCR) was used to verify the miRNAs and detect target genes related to
growth, development and resistance. A total of 69 known miRNAs and 330 novel miRNAs were
identified in all libraries. By comparing the expression levels of miRNAs in control samples and
V. dahliae stress libraries, we found that there are 23 differentially expressed miRNAs in
‘Zhongmian-49°, and 62 differentially expressed miRNAs in ‘Junmian-1’. In addition, 615
degradation sites were identified in 615 target genes by degradome analysis. Bioinformatics
analysis further showed that genes might be involved in the regulation of many cellular and
molecular processes in the growth, development and resistance process of cotton. Finally, qRT-
PCR further confirmed 8 target genes with potential roles in cotton growth and resistance
regulation. This study shows that the resistant and susceptible varieties of G. hirsutum have
different responses to V. dahliae inoculation at the miRNA level, and that miRNA may

contribute to the successful defence of the resistant cultivars.

Keywords: Verticillium dahliae, Gossypium hirsutum, high-throughput sequencing, degradome

sequencing, microRNA
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VIAK 581.1:632.937
BJIUSHUE BAKTEPUH Bacillus subtilis B COYETAHUN C CAJIMLIMJIOBOM 1
YKACMOHOBOM KMCJIOTAMUM HA UBMEHEHME ITPOTEOMA JINCTHEB
KAPTO®EJIA ITPU UHOUTLIMPOBAHWW Phytophthora infestans (Mont.) de Bary U
HEJIOCTATKE BJIAT'!
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UccnenoBanu BnusHue Oaktepuit Bacillus subtilis B couetanun c camunuioBoid (CK) u
xacmoHoBoit (OKAK) kucmoramum Ha UW3MEHEHHE TMPOTEOMa JIMCThEB KapTodens mpu
uHpuuupoBanun Phytophthora infestans (Mont.) de Bary m Hemoctatke Binaru. Pactenus,
BHIpAIllCHHBIE M3 MUKPOKIYOHel copTa Pannssa Posa, onpsickuBanu cycnensueii B. subtilis (10°
KIIeTok/M1) 1 cMecklo Gaktepuii ¢ CK (106 M), XKAK (107 M), CK + XKAK. Yepes 3 aus nocie
00paboTKH pacTenust nHpuIUpoBanu P. infestans (10° criop/Mi) ¥ KyJI5TUBUPOBAIU B YCIOBHSIX
HCKYCCTBEHHO CO3/]aBacMOIl IMOUYBEHHOW 3aCyXH IyTeM COKpaimieHus noiusa. [Ipu moctmwkennn
BJIaXXHOCTH 1OuBbI 40+5% OT mosiHO# BaroeMkocTH (7 cyT. mociae UHGUIMPOBaHUS) PaCTEHUS
(GUKCHpOBaIM B KHJIKOM a30T€ JUIA BBIACICHUS OCNKOB M WX aHAINM3a METOAAMH JBYMEPHOTO
anekTpodopesa U Macc-CreKTPOMETpUH. BEISBICHO CHIKEHUE CTENCHU MOPAKEHHOCTH JINCTHEB
kaprodens P. infestans npu obpabotke B. subtilis B coueranuun ¢ CK u XXAK. B nporeome
JHUCThEB TOKa3aHbl pa3nuuus B cojaepkaHuu 14 OenkoB B auamazonHe pl ot 4.0 mo 9.0 c
MoJeKyJsipHbIMUA Maccamu oT 30 o 125 x/la. Haubonee cymiecTBeHHbIE H3MEHEHUS B CIIEKTPE
pacTUTENFHBIX OENKOB BBISBIEHBI B 3[OPOBBIX pacTeHUsX, oOpaOoTraHHbBIX B. subtilis, u B
UHQUIUPOBAaHHBIX — B BapuaHte coueranus B. subtilis ¢ XAK. KauectBenneie u
KOJIMYECTBEHHBIE U3MEHEHHS HAOIIOAINCh Ul OENKOB, BOBJICUCHHBIX B IMPOLECCH ABIXaHHUS H
peakuuu cBepxuyBcTBUTENbHOCTH (CBY), sHepretmueckoro oOMeHa, CHHTE3a BTOPHYHBIX
MeTabOJITOB, 3AIIUTHBIX OEJIKOB, OKAa3bIBAIOUIMX BIMSHHE HA YCTOHYMBOCTH PACTEHUH K
abnoTuueckoMy W OuOTHUECKOMY cTpeccy. IIpoTeoMHBII aHamu3 BBIIBUII BaKHBIC OCINKH,
yYacTBYIOLIIE B MEXaHU3ME OTBETHBIX peakuuil Kaprodens Ha o0paboTky B. subtilis u
uHpuuMpoBanue P. infestans, XOoTs TOYHbIC (YHKIUU HACHTH(PHUIHMPOBAHHBIX OEJIKOB M MX
NOTEHIIMAJIbHOE BIIMSIHAE HA YCTOMYMBOCTH pacTeHUil kKaprodens K P. infestans W HETOCTaTKy
BJIArH €IIe MPEJICTONT BBISICHHUTb.

Kuarouessblie cinoBa: Solanum tuberosum, Phytophthora infestans, Bacillus subtilis, canmuunoBas
KHACJIOTa, JKaCMOHOBas  KHCJIOTa, TPOTEOM, MACC-CIICKTPOMETPHs,  HMHIYIUPOBaHHAsS
YCTOMYHBOCTh



