BIOXIMIA

VK 579.64:632.3:581.132: 58.035:581.2: 635.07
I'. . TVJISIEBA, O. O. JJUTBMHYYK

IncturyT Mikpo6iosorii i Bipycosnorii imeni 1. K. 3a6onornoro HAH Ykpainn
By1. 3abonotHoro,154,Kuis, 03143

JOCJIIIKEHHA BIIVIMBY 3BYIHUKA TIVIAMUCTOCTI IIEPIIIO
XANTHOMONAS VESICATORIA HA AKTUBHICTb
POTOCUHTETUYHOI'O AITAPATY

B crarri mpoananizoBaHO JaHi LIOAO MAOCHIIPKEHHsS BIUIMBY IUTYYHOTO iH(IKyBaHHS IITaMaMu
30yaHMKa OakTepiajdpHOI IUIIMHCTOCTI mepiro poay Xanthomonasna ¢oToxiMiuHy aKTHUBHICTb
JMCTKIB POCJIMH TEPLIO OBOYEBOTO YOTHPHOX copTiB — Jpyxok, Jlama, Ceitasiuok ta CiTO3ap.
BusiBieno, mo natorenHa Aist mramiB 30yAHUKA Ha (OTOCHHTETHYHHN anapaT POCIHH MEPLIO Pi3HUX
copTiB 00yMOBIIEHa 3HWKEHHSIM €()EeKTUBHOCTI MOTJIMHAHHS KBAHTIB CBiTJIAa Yy mpoleci (OTOCHHTESY,
3aBISKN CKOPOUYEHHIO BMIiCTY (DOTOXIMIYHO aKTUBHOTO XJopodiny B nucTkax. Haitbinpm crilfikum mo
ypakeHHs AOCHiPKyBaHUMH NaTOr€HHHMH IITaMaMH BHUSBHBCS copT Jlaga, a Oinbll Bpa3iuBUMH —
coptu CBito3ap 1 CBITISUOK.

Kniouosi cnosa: Capsicum annuum L.nepeys osouesuti, Xanthomonas vesicatoriapaxmepianvua
naAMUCMicmy nepyio, iHoyKyis gayopecyenyii xiopoghiny

Ilepemntkoaor0 sl OTPUMAaHHS BHCOKOSKICHOI TIPOIYKITi TIEPII0 € XBOPOOH, 30KpeMa OaKTepiabHi,
SKi BHMKIIMKAIOTh ImOHaiiMeHmie sk 12 umiB Oakrepiit [10]. Cepen HaiiOiIBII PO3MOBCIOIKEHHX
30ymaukiB € Xanthomonas vesicatoriamo Bukiankae 4opHy OakTepialbHy IUIIMHCTICTH IIEPIIIO.
30yaHUK ypaxKye JUCTS, dYepenrkd, crebma, mroan. CrnodyaTKy, Ha HIDKHIM TIOBEpXHI JIHCTKA
3'SIBISIIOTBECA  HEBENMWKi UisaMu. [li3HiNIE MIAMHA TpHHAMarOTh KyTacTy (opMmy abo 3aauIiaroThCs
OKpYTJINMU, TKaHHHA TICHTPaJIbHOT YaCTUHU JKOBTi€ a00 YOpPHIi€, BUCHXAE Ta BUNIAJIAE, YTBOPIOIOYH B
JUCTKAX MIPKH 3 BY3bKOIO TEMHO-KOPHYHEBOIO a00 KOBTOIO OOJIsIMIBKOIO. Ha 1miomax 3’ sIBISIFOTHCS
BUITYKJII YOPHI IUIAMH 3 BOJOHACHYCHOIO OOJISIMIBKOIO, IO 301IBIIYIOTECSA 10 6-8 MM. B 3B’ s13ky 13
UM JOCII/DKCHHS YpaKeHHS (ITONMATOrCHHMMU MIKpOOpraHi3MaMd Ta IX IIKOAOYMHHA il €
MIATPYHTS IS TIONIYKY 3aXO0JiB 3aXHCTY, 30KpeMa Bijl YpaKeHHS IUIOJIB IEPITIO SK Y BereTarliiHuit
mepioJ, Tak 1 HajgaIi — JUIsl IIOJOBKEHHS CTPOKIB 30€piraHHs OTPUMAHOTO YPOXKAaI0.

Bigomo, 1m0 TPOXYKTHUBHICTH O0lOMAacH pPOCIMH TICHO ITOB s3aHa i3 iX (DOTOCMHTETHYHOIO
aktuBHicTIO [3]. ToMy, aKkTyampHHM € IOCHTIKEHHS (i3iog0riuHoi peakilii pOCAMH 3a BIUIMBY
(hiTomaToreHis, 30KkpeMa, Ha (POTOXIMIYHY aKTUBHICTh JINCTKIB.

Metoro pobOTH € IOCHKeHHS (POTOXIMIYHOI AKTHBHICTI JHCTKIB IEPII0O OBOYEBOTO,
Ypa)keHOr0 PI3HUMHM INTaMaMHd 30yIOHHMKA YOpHOI INIIMHCTOCTI mepirro  Xanthomonasvesicatoria
MeTOJO0M IHIYKIT (piryopectienttii xopodiry.

MarepiaJ i MeTOaIH HOCJTiZKEHb

Pocmuau mepmro coptiB Jlpyxkok, Jlaga, CeiTinsdgok Ta CBiTO3ap BHPOIIYBadd Yy BETCTATHBHHUX
Jociax Ha CIpOMY OITiJI30JICHOMY IPYHTI B yMOBaxX TEIUIMII 10 (ha3d MOBHOI CTHUIJIOCTI ILIOIIB.



Htyuyne iH(pikyBaHHsA OaKTepialbHOIO CYCIEH3i€l0 30yIHHKAa IUIIMHUCTOCTI TMEPLI0 PI3HUMH 3a
HOXO/DKEHHSM IITaMaMH MPOBOAWIN y (a3y HaNMBY IUIOAIB Pi3HHX cOpTiB mramamu Xanthomonas
vesicatoria 331 45 —uineHni 3 nepirto Ta 7862 —BUAIMCHI 3 TOMATY.

Cxema nocniny: 1. K- Konrpons (HeiHOKyspoBaHI pociaunu rnepio); 11. Bapiantu iHOKyswit:
1- mr. 33 Ha nepui copry Hpyxok; 2- mr. 33 Ha nepui copry Jlaga; 3- mr. 33 Ha mepui copty
CeiTisuok; 4- wt. 45 Ha nepui copry [dpyxkok; 5 —mt. 45 Ha nepui copry Jlaga; 6 - mram 45 Ha
nepui copty Csitozap; 7 —mT. 7862 ,Buninenuii i3 TomaTy Ha nepui copty Hpyxok; 8 —mT. 7862Ha
nepui copty Ceitozap; 9 —mur. 7862na nepui copty Citisiuok; 10 —ut. 7862Ha nepui copty Jlaza.
[oBTopHicT y mocniai 3x KpaTHa.

@DOTOXIMIYHY aKTHBHICTh JIMCTKIB  JOCHiIKyBanu Oio(i3MYHMM METOIOM  IHAYKLil
¢bayopecuennii  xmopodiny (I®X) 3a gomomororo mopTatMBHOro Tpuianay —«Floratest»,
CKOHCTpy#oBaHoro y IHcTHTyTI KiOepHetnku im. B. M. I'mymkxoBa HAH VYkpainu [11]. TemnoBa
ajanTaniga nepen BuMiproBaHHAM cTaHoBwiaa 20 xB. [loBToproBaHiCTh BHMIpIOBaHb y AOcCHigi 5-
kpatHa. OTpuMaHuil MacuB HUQPPOBHUX AaHUX OOYMCIIOBAIH 1 MPEACTABILIIN y rpadiYHOMY BHUITIAIL
(xpuBux Kayrtcpkoro). Po3paxoByBanmm HacTymHi mapamerpu ¢uryopecueHiii xmopodiny: ¢oHoBa
¢bnyopecuenuis (Fp); K, — BapiabenbHa QuyopecueHiiss xiaopodiny (Fv =Fm- Fo); Fv/Fm-
KBAHTOBUH BHXiZ (OTOXIMIiYHOro mHepeTBOpeHHs eHeprii; Ky - kimpkicTs Qb-HEBiTHOBIIOBAaIbHUX
KOMIUJIEKCiB, 110 HE TNPUMMAIOTh  yd4acTb y  JIHIHHOMY  TpaHCIOPTI  E€JNEKTPOHIB
Kol = (Fpi = Fo)/(Fm— F o)) ; KoeQilieHT iHayKIil (Ki=(Fm- Ft)/Fm ), 110 KOPEJIIOE 13 aKTHBHICTIO
pudynbo306ichocharkapbokcnnazu (ocHoBHOro ¢epmenty 1mkiay Kanbina)[l, 5]. OGuucmtoBanHS
MacuBY JIOCIITHUX JaHUX POOHIIM 32 JOMOMOTOIO €IeKTPOHHUX Tadauis Excel.

Pe3yabTaTi A0CTiIKeHb Ta IX 00roBOpeHHS

Bcranosieno, mo i3ossatu X.vesicatoria— 33 1 45, BumineHi 3 mepio mpHu MITYYHOMY 3apakeHi,
BUKJIMKAIOTh XapaKTepHI O3HAKW ypakeHHs Ha BCiX 4 coprax mepiro. [Ipu npomMy y pizHOMY cTymeHi
YPaXKYIOTbCS JTUCTS, cTeba 1 mioan. 3a MTYy4YHO! 1HOKYJISILIl Ha TUI0aX MepIli CUMIITOMH 3’ SBUJIHCS
Ha 3-4 100y y BUTJISAI BUIYKJINX, TEMHO-3€JICHUX KPYTJIHUX UM JiaMeTpOM 0 2 MM, 3 BOASHUCTOIO
oOmsamiBkoro. Ha mmcti Ta crebmax cumnromu 3’ sBuimcs mizHime Ha — 10-12 no6y. Ha mucri y
BUTTISIAI OJ1110-KOPUYHEBUX 3 JKOBTYBAaTOIO OOJISAMIBKOIO IUIsiM. Ha crebnax misiMu BHIOBXKEHi, YOpHi

(puc. 1).

PI/IC. 1 HpOHBI/I IJ_ITy‘lHOFO 3apa>1<eHH$[ HJ'IOI[iB, JIUCTA Ta )KI/IBI_IiB nepu}o OBOYCBOI'O IIITAMaMHU
X. vesicatoria.

3a mITYy4HOI IHOKYJIAIMII POCIMH KOJeKmiiHuM rmramoM X. vesicatoria7862, suminieHnM i3
TOMaTy CHMIITOMH 3’ SBJSUTHCS Ha Iuiomax coptiB Jlpykok, Csitosap. Jlucrs copriB CsiTo3ap Ta
CBITIAYOK MajIM ¢1a0Ki O3HAKH ypaXKCHHS.

VY HacTynmHOMY eTalli Hamol poOOTH BHU3HAYEHI JaHi (OTOXIMIYHOI aKTUBHOCTI JINCTKIB MEPIIO
pi3HHX COpTiB 3a [ii maroreHHWx InTamiB poxy Xanthomonasi moOymosani kpusi IOX (kpusi
Kayrcekoro) (puc. 2).
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Puc. 2.1®X nucTKIB MEPIFO Pi3HUX COPTIB 3a Iii IITaMiB 30yIHUKA IIIMUCTOCTI MTEPIIFO
(TmoxympoBani mramamu X.vesicatoriacoptu nepiio: (1)- Apyxoxk; (2)- JTama; (3)-
CaiTistuok; (4) —CaiTo3zap).

ITokasano, 1o 30inbmieHHs piBHA IPX iHDIKOBAHUX POCIHMH IO BiJHOLICHHIO 1O 1HTAKTHHUX
POCIMH KOHTPOJIIO BifOyBajiocss Ha BCIX BapiaHTaxX IOCIIAY, aje€ HE B OJHAKOBOMY cTymeHi. Jlis
3'CyBaHHS CTYINCHIO YIIKO/KCHHS (DOTOCHMHTETHYHOrO amapary Mepio 3a mii ¢iTomaToreHi
PO3paxyBaji KpUTHYHI (PJIyOpecLieHTHI mapaMeTpH, 3MiHHU SIKUX BimoOpaxeHi Ha puc. 31 4. BenuunHa
(dhoHOBOI (uyopecieHIii 3pocTajla B JINCTKAaX POCJIHMH, 1HOKYJIbOBAaHMX IITAMaMH 30yIHHKA
IUIIMACTOCTI TIEPIFO, Bif OLIBIIOrO 0 MEHIIOr0 B TakoMy mopsaaky. Hdpyxok (mr.7862 1 33),
Caitozap (mt.45), CeiTmsauok (mr.7862), Jlaga (mr. 78621 45), Ceirozap (mr.7862) Ta Ipykok
(urr.45) (renmenmis) (que. puc. 3).

Bigomo, mo y cpusATINBHX yMOBaX piBeHb (POHOBOI (HITyopecIieHIlii, Mo Wae Ipu BIAKPUTHX
pPeakIifHuX EeHTpax, csarae He Oinbiie 3 %,ane 3a Ail OyAb-IKUX CTPECOBHX YMHHUKIB - IT1BUILICHHS
TeMIiepatypH, nedinuTy >KUBICHHS, Mis (ITONMATOTEHIB Ta iH. MOro BEIWYHMHA 3pPOCTA€E, a OTKE
3MEHIIYETHCS YaCTKa TIOTIIMHYTOT eHeprii 30y/XKeHHs, SKa MPOXOJITYX KPi3h EIEKTPOH TPAHCIIOPTHHI
JIAHITIOT, 3aJIy4a€ThCsl y TEMHOBHX Tpomecax (ikcamii Byrmemoo [12-14]. Ane take 3poctanus
BiIMIYECHE HE Y BCIX JOCIIIXKYBaHUX JINCTKAX IEPIO, OCKUIbKHK 3a iH(pikyBaHHs mT. 33 copTy Jlana i
CeiTisuok GoHoBa (hyopeclieHIlis JOpiBHIOBAIA ii BEJIMYKHI B INCTKAX KOHTPOJIBHHUX POCIIHH.
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Puc. 3.3minn napamerpiB ayopecuenuii xaopodiny Fo, Fy, Fm, F 3a aii pisaux mramis
30yanuKa mwsmuctocTi nepio. (K-Kontpons; 1-10 -iHOKyYIIALis COPTIB NEPIIO ITaMaMH
30ynnuka: [pyxok -1 (wr. 33), 4 (ut. 45), 7 (ur. 7862);Jlana — 2 fur. 33), 5 (ut. 45); 10
(mrr. 7862);CeiTnsiuok — 3 fur. 33), 9 (ut. 7862);Ceito3ap 6 (T. 45); 8 (ur. 7862).

Takox BiaMideHe 3pocTaHHS piBHI Fpn — Makcumymy GiayopecreHIlii — Toi, mo #Wue mnpu
3aKpUTUX IIEHTpaX Ha BCIX BapiaHTaX IHOKYJAIIi 1 BIAMOBia€ BiJHOBICHOCTI OCHOBHOTO
nepeHocHuka enaektpoHiB ®C Il xinnoi npupoau - Qu. HaiiGinbin cyTTeBe 3pOCTaHHS Iii€l BEIMUYUHI
Oyno BigMiueHe 3a iH¢ikyBanHs 33 mT. B TUCTKAxX mepio copty Jpyxok (Ha 71 %) (us. puc. 3).
Pa3zom 3 TuM, 3pocTtaHHA MmapameTpa Fl, Mo CBITYUTH NMPO CIOBUTHHEHHS BIATOKY EJIEKTPOHIB U
MOTIpIIEHHS 1X Tepefadi Ha MPOIECH TEMHOBOI (ikcallii ByIJeio, BiaOyBasocs Ha OLIbIIOCTI
BapiaHTiB iH(DikyBanHsA. [Ipwdomy, HaWOIIBII CYTTEBOTO BIUIMBY Ha 1€l IMOKAa3HUK 3a3HAB
(dhoToCHHTETUYHMI amapaT pociauH copry Jpyxok 3a mii mrt.33, CeiTisuok 3a aii mT.7862 Ta
Ceito3ap 3a fii mramiB — 45ta 7862.Pa3om i3 THM, POCIMHU EpL0 copTy Jlaaa 3a UM MOKa3HUKOM
BUSIBUIMCS HAHOUIbII CTIMKMMHM, OCKUIBKM [isf ImTtaMy 33 3a UM IapaMeTpoM Oyja Ha PiBHI
KOHTPOJTI0, a Tamy 45 HaBiTh Ien10 3HMKYBAIACs.

3pocraHHs MoKa3sHuKa Fy 3a zii iH(iKyBaHHSA MAaTOreHHHMMH LITaMaMM POCIUH HEPLIO Pi3HHUX
COPTIB BiZOyBaocs y HACTYIIHIH TOCTiZOBHOCTI (Bix OimbInoi 10 MeHIIoi Beanunnn): JIpyxok (mr.33
i mr.7862),JTama (mr.45), Ceitozap (mrr.45), Ceitisuok (mr. 331 7862),JIama (mr.7862), Apykok
(urr.45), Jlaga (mrr.33), Csitozap (mr.7862), mo cBiguuTh PO OIIOKYBaHHS €IEKTPOHHOTO
TPAHCIIOPTY 32 YMOB 1H()IKyBaHHS.

10



OTxe, MOKa3aHUH CYTTEBHH PICT IHTEHCUBHOCTI MOKa3HUKIB Fy, Fyn Ta F B nuctkax pocnmn
nepiro coptiB Jpyxok i Ceitinsdok 3a nii 331 7862 mramiB ta Csito3ap 3a nii mramiB 451 7862.
Taxi 3MiHM iHAYKLIT (ayopecueHii 3yMOBJeHi 301MbIICHHSM KOHIEHTPAaLii HEaKTHBHOTO XJIOpOo(ify,
SIKUM HE TIepelae eHeprilo 30yMKeHHA peakuiiiauMm neHtpam. Lleli mporec cynpoBOmKYyeTbCs
3pOCTaHHSAM «HTerpaja iHAYKLIHHUX BTpar», TOOTO 3HMKEHHS €(EeKTHBHOCTI 3aJy4eHHS KBaHTIB Y
npoueci (OTOCHHTE3y, IO BHCBIYYIOThCS y MOBUTBHHX (pa3ax iHgykuiiiHOi KpuBoi. [lomipHO
CTIMKIMM 110 iH(piKyBaHHA mTaMoM 33 BUABUBCS copT CBITIAYOK, a 10 mTaMy 45 noMipHy CTiHKiCTh
BusiBUB copT [pysxok. Haii0inbm crifikum 1o ingikyBanns mramamu 331 45 BusiBuBcs copt Jlaza.

IMoxaszaHo Takox 3pocTaHHA MapameTpy Ky, mo Bianosigae kiabkocTi Qb-HeBiTHOBIIOBATEHUX
KOMIIJIEKCiB, 0 HE OepyTh y4acTh y JiHIHHOMY TPaHCIIOPTI €JIEKTPOHIB, 0cOOIMBO 32 iH(DiKyBaHHA 33
HITAMOM POCIIHMH HepIio copTy CBITIITYOK A€ el MOKA3HUK IMiJBUILYBaBCs Y I’ SITh Pa3iB, B TOH Yac
sIK 3a gii wr. 7862na copt Caito3ap i Jlama 3pocTanHs bOTro MOKa3HUKa OyJ0 MOMipHUM — Ha 22,21
16,7 Bignosiano (auB. puc.4). Bimomo, 110 aesika KiUTbKiCTh X KoMIuiekciB (0nu3bko 20%)icHye y
JIMHAMIYHINA piBHOBa3i MiXx jaerpajaiiero i BigHoBieHHsM OC I, ane cTpecoBi yMOBH 3pYIIYIOTh IO
piBHOBary y Oik CIIOBUIBHEHHS iX BiJHOBIICHHS 4M JecTpykuii akientopHoro 6oky ®C II [5]. Orxke 3a
UM TOKAa3HUKOM MOXKHA PO3TallyBaTH iH(IKOBaHI PI3HUMH LITaMaMH COPTH POCIHH TEPLI0 Y
HACTYITHOMY MOPSIKY 3a CTyNeHeM cTpecoBoi aii: Citimsuok (wt.33 ta mT.7862), Jlana (mt.45),
Hpyxok (.33 ta mr.45), Ceitozap (mr.45), Jlaga (mr.33), Hdpyxok (wt.7862), Ceito3ap
(mr.7862),J1ana (ur.7862) fiuB. puc. 4).
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Puc.4.3minn napametpis ¢ayopectenuii xaopodiny Ky, F/Frn F,Ta K; 3a aii pisHux mramis

30yanuKa mwsmuctocTi nepio. (K-Kontposns; 1-10 -iHOKyYIIALis COPTIB NEPIIO ITaMaMH

30yanuka: [pyxok -1 (wr. 33), 4 (ut. 45), 7 (ur. 7862);Jlana — 2 fur. 33), 5 (ut. 45); 10

(mrr. 7862);CeiTisiuok — 3 fur. 33), 9 (ut. 7862);Ceito3ap 6 (T. 45); 8 (ur. 7862).

Pa3zoM i3 TuM, pospaxyHkHM BenmumHu F/Fn, 110 BigmoBizae KBaHTOBOMY BHXOAY (DOTOXiMii
MOKa3aJM 3HMKCHHS [bOT0 IMOKAa3HWKa Juiine 3a il mramy /7862 Ha coptu mepito CsiTo3zap i
CaiTistuok (TeHpentis). B ycix iHIIMX BHMaAKax I BEIMYHMHA 3pOCTala B HACTYIIHOMY HOPSAKY (Bif



Ounbmoro mo Menmoro 3HaueHHs): Jlama (wr.45), dpyxok (mr.7862, mt.33), Jlaga (wr.7862),
Ceitsiuok (mr.33), Hdpyxkok (wr.45), Ceitosap (45), Ceitstuok (mr.7862), Ceitozap (wr.7862).
BapiabenbHa (ryopecieHilis Takox 301IbIIyBaiacs 3a yMOB iH(IKyBaHHS Ha BCiX BapiaHTax (OKpiM
BapiaHTy iHOKyJsWii copry CBimisgdok mT.7862), 110 TakoX CBIAYMTH MPO OJOKYBaHHS IHEPEHOCY
CIIEKTPOHIB y <«auBHAKIN» (a3i - Mk Qa 1 Q [9, 11]. Po3paxyHku iHIyKUiiHOTO KOedilieHTa, 10
BiMOBiAae e(EeKTUBHOCTI TEMHOBUX peakuili (QOTOCHMHTE3y TMoOKa3ald HOro 3pOCTaHHSI Yy
HOCITIIOBHOCTI B Oinbimoro mo meHmoro: Jpyxok (wr.7862),Jlana (mr.7862,mt.45), CBIiTIsIUOK
(mrr.33), Apyxok (wt.45, mt.33), Jlaga (wr.33), Ceito3ap (wr. 7862), CBitisyok (wt.7862),
Caito3ap (wT.45). iMoBipHO, 1m0 Take 3pocTanns edexrusHocTi PB®K, a omxe i mukmy Kanbsina €
aJalTUBHUM, IO CIIPUYMHEHO PEryJIATOPHOIO MiATPUMKOIO, Ha (OHI 3pOCTaHHS BiIHOCHOI KiJIBKOCTI
Qy-HEBITHOBIMIOBAJILHUX KOMIUIEKCIB. Take akTHBYBaHHS Ha KOPOTKOMY MPOMIKKY 4acy MOxe OyTH
COPUSTIUBHUM, ajie Ha OUIbII TPUBAJIOMY - MPU3BOIWTH A0 BUCHAKEHHS CHCTEM, IO MiATPUMYIOTh
roMeocTa3 Ta MOPYIICHHS MeTa00Ii3My POCIHHHU.

BucHoBku

Omxe, mTamu 30yJHMKA YOPHOI IUIIMHUCTOCTI TMepIo oBoueBoro X.vesicatoria 3 pizHO
IHTCHCUBHICTIO OisTM Ha (OTOXIMIUHY AaKTHBHICTh JIMCTKIB, 3HIDKYIOUM KIUTBKICTH (POTOXiMIYHO
aKTUBHOTO XJOopo(idy, 3aBASKH YoMy OJOKyBaBCS €JICKTPOHHHH TPAaHCHOPT Y EJEKTPOH-
TPaHCIOPTHOMY JaHLIOTY MBHAKOI ¢a3u ¢orocuHredy. [lepeOyBaHHA POCIMH Yy CTaHi CTpecy
HiITBEPIKYE 3pOCTAHHS 32 YMOB iH(iKyBaHHs KiTbKOCTI QD-HEBITHOBIIOBAILHUX KOMILICKCIB, 110 HE
0epyThb y4acTh y JIiHIHHOMY TpaHCIIOPTi eNeKTPOHiB. DOTOCHHTETHYHHHI amapaTt POCIUH MEPLIO COPTY
Hpyxoxk 1 CeiTistaok 3a xii 331 7862mTamiB ta CeiTo3ap 3a xii mramiB 451 7862xapaktepu3yBaBcs
3pOCTaHHSAM <{HTerpana iHAYKIIMHUX BTpaT», U0 BIAMOBia€ 3HMWKECHHIO €(EKTHBHOCTI 3alydeHHS
KBaHTIB cBiTia y mpomeci ¢orocunte3y. Haiibinpm crifikum go aii 30yauukiB mrtamiB 33 i 45
BUSIBUIIMCSI POCTIMHU Tepiio copty Jlama. B Toli ke uac, Ha JaHOMY eTami ypaKeHHS MaTOTCHOM
peryasTopHa cucteMa (OTOCHHTETHYHOTO anapaTy POCIMH YpaKeHUX OiNBIIICTIO IITaMiB pearyBaia
3pOCTaHHAM KiJIBKOCTI OTOXiMiuHO akTuBHUX KomIuiekciB PC I, okpim indikyBanns mramom 7862
pocauH nepio copty CBiTo3ap, B JIMCTKax SIKOTO MOYalUCs MPOLECH JAerpajalii CBITI030upanbHuX
KOMIUICKCIB 3a MOMipHOro migBuiieHHs akTuBHOCTI PB®K. Taka k TeHHIEHIlis criocTepiraiacs y
nucTKax copTy CBITIAYOK. AKTHBaLis KapOOKCHIIOBAHHA 3a BIUIMBY 30YJHHKA TUIIMHUCTOCTI MEPIIO
MoyKe OyTH BHKJIMKaHa aKIENTOPHOIO JI€I0 MATOTCHHUX OaKTepiaJbHUX ITaMiB, [0 BUKOPUCTOBYIOTh
NPOAYKTH BYTJIEBOJHOTO METAa0OdI3My POCIMHH Yy SIKOCTiI HMOXKMBHOTO CEPEIOBHUINA. 3 4acoM, Take
aKTUBYBaHHA Ha (oHI 3HIKEHHS (OTOXIMIYHO AKTUBHOTO XJOpOdily Npu3BeAe A0 BHCHAKECHHS
peTyASTOpHOI cHUCTeMH U MOTNIMOJEHHS MPOLECiB Aerpaaamii GOTOCHHTETHYHOTO amnapary, a TaKoX
3araJibHOTO MPUTHIYCHHS 010CHHTETUYHUX IMPOLIECIB Ta 3HKECHHS CTIMKOCTI 10 O10THYHUX (PaKTOPiB,
IO Y MiACYMKY MOTIpIIY€E SIKiCHI 1 KUTbKICHI TOKa3HUKU YPOXKato MepIo.
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WHcrutyt Mukpoouonorun u Bupycosioruu umenu /1. K. 3a6onornoro HAH Ykpaunst

NCCIEJOBAHUE BJIMAHUA BO3BY JUTEJIS IIITHUCTOCTU ITEPLHTA XANTHOMONAS
VESICATORIAIA AKTUBHOCTb ®OTOCUHTETUYECKOI'O AIIITAPATA

B crarbe mpoaHanM3MpoOBaHbl JaHHBIE UCCIEAOBAHUS M0 BIMSHUIO HCKYCCTBEHHOTO MH(PHULIMPOBAHUS
mTaMMaMd ~ BO30ymuTenss  OakTepHalbHOM  ISTHHCTOCTH repua poxa  Xanthomonas na
(hOTOXMMHYECKYIO aKTUBHOCTD JIMCTHEB PACTEHHH Ieplia OBOLIHOTO YEThIpeX copToB - Jpyxok, Jlana,
Ceemisiuok u  CBertosap. BplsBIeHO, 4YTO mNaTtoreHHoe [AEHCTBHE INTAMMOB BO3OYAWMTENS Ha
(OTOCHHTETHUECKUH ammapaT pacTeHHH Iepua pas3HBIX COPTOB OOYCIIOBIEHO CHHKCHHUEM
3¢ ($EKTUBHOCTH MOTJIOIIEHHS M MCIIOJIH30BaHUs SHEPTHH KBAHTOB CBETa B Ipolecce POTOCHHTE3A, 32
CUET COKpALICHUS COIEpKaHMs (OTOXMMUYECKH aKTHBHOTO XJopopmiuia B JHCThAX. Hambonee
YCTOWYMBBIM K BIMSHHUIO UCCIIEyEMBIX MAaTOT€HHBIX OaKTEpUAIbHBIX IITAMMOB OKa3aics copT Jlazaa,
a HauOosee ys3BUMBIMH - copTa CBeto3ap 1 CBETIISUOK.

Kniouesvie crosa: Capsicum annuum L.pepey osowmnoti, Xanthomonas vesicatoriapaxmepuanvuas
NAMHUCTIOCIb Repyad, UHOYKYUsL (hyopecyenyuu Xaopopuina

A. B. Gulyaeva, A. A. Litvinchuk
Zabolotny Institute of Microbiology and Virology tfie NAS, Ukraine

RESEARCH OF THE INFLUENCE OF PEPPER PATHOGEN SPAANTHOMONAS
VESICATORIAON THE ACTIVITY OF THE PHOTOSYNTHETIC APPARATUS

Pepper vegetable plants of four varieties Druzhaida, Svitliachok and Svitozar grown within the
greenhouse environments were artificially infeateth different strainsKanthomonas vesicatori&3

and 45 — extracted from pepper and 7862 - extracted tomato. The phenological observation of
the bacterial spot development showed the presehoharacteristic features on all the plants of
studied varieties which were infected with pathagetrains extracted from pepper. The symptoms of
the affection in the form of convex dark-green rdish patches of watery borders firstly appeared on
the pepper products — on 3-4 days after the ideand much later on the stems and leaves — on 10-
12 days. The infection features of in the formmdts on different plant organs were slightly diéet

in shape and color - pale brown with yellowish lesribcated on the leaves and elongated black ones
placed on the stems. The plants being inoculatestiayns extracted from tomato, symptoms of the
infection were observed on the plants of peppeietias Druzhok and Svitozar, while the leaves of
plants Svitozar and Svitliachok varieties had rsijdhptoms of the infection.



In parallel we investigated the photochemical distivof pepper leaves of the following
varieties by means of the method of induction dbphyll fluorescence using a portable device
«Floratest». It has been found the increased lefvehlorophyll fluorescence in the infected plants
according to the control, at the same time fluagaséndicators varied in size. As a result of the
infection on the photosynthetic apparatus of pejmbents of different varieties, a significant inase
of parameters § F, and k was observed in leaves. It should be noted thatirtbrease of the
parameter fAndicated a slowdown in the outflow of electromsl daransmission reduction of processes
of dark carbon fixation, which took place in leavd#smost infected plants. The variety Svitliachok
had moderate resistant to the infection of strédna8d the variety Druzhok demostrated moderate
resistance to strain 45. In most plants of theetarLada, which appeared to be more resistant to
affection, this parameter remained at the contndlen inoculation by strain 33 and slightly decrease
under the action of strain 45. The observed chaof#sorescent parameters in pepper plants of the
varieties Druzhok and Svitliachok under the acwdr83 and 7862 strains and of variety Svitozar —
under the infection of 45 and 7862 strains indi@tancrease of inactive chlorophyll concentration,
that does not transfer the excitation energy tcctrea centres, and the reduced efficiency of
absorption and utilization of quanta light energyidg photosynthesis. We observed the increase of
number of non-renewable Qb-complexes that do naicgzate in the linear electron transport, which
confirms the stress for plants under the infection.

The pathogenic effect of strain6.vesicatoriaon the photosynthetic apparatus of different
varieties of pepper plants caused a significanteg®e of chlorophyll fluorescence emission which
corresponds to reduction of efficiency of absomptand utilization of energy light quanta in the
photosynthesis process by means of the methodafogthyll fluorescence induction.

However, the regulatory system of the photosynthapiparatus of pepper plants in their more
resistant varieties react adaptively to increasintpe number of photochemical activity complexés o
PS I, except the infection of pepper plants of viaeiety Svitozar by strain 7862, in the leaves of
which the processes of degradation of light-hamgstomplexes have begun.

Calculations of Fv / Fm parameters correspondintp¢oquantum yield of photochemistry and
the number of photochemically active complexes PBibwed its increasing under the artificial
infection of most studied varieties of plants. Thisaction of the regulatory system of the
photosynthetic apparatus is adaptable to moretagsigarieties of pepper. An increase of the number
of photophysical complexes PS Il occurs as foll¢fmsm high to low parameters): Lada (strain 45),
Druzhok (strains 7862 and 33), Lada (strain 78&)itliachok (strain 33), Druzhok (strain 45)
Svitozar (strain 45), Svitliachok (strain 7862)cept the pepper plants of the variety Svitozaratee
by strain 7862, the leaves of which have startedr thight-degradation complexes. The increased
variable fluorescence for the infection of studedghins (except the variety Svitliachok inoculabsd
strain 7862) indicates the blocking of electromsfer in the «fast» phase - betweena@d Q. At the
same time there was an increase of the inductiefficeent, whose parameter correlates closely with
RBPK activity - the main limiting enzyme Calvin dgahat occurred in the following order (from the
largest to the smallest): Druzhok (strain 7862)dd dstrains 7862 and 45), Svitliachok ( strain 33),
Druzhok (strains 45 and 33), Lada (strain 33) Sato(strain 7862), Svitliachok (strain 7862)
Svitozar (strain 45). It is possible that such merease of RBPK efficiency and, consequently, ef th
Calvin cycle is adaptive at regulatory support ehilcreasing of relative quantities of non-renewabl
Qb-complexes. Such activation in a short periotnoé may be favorable, but more longer it can lead
to the depletion of supporting homeostasis andugisthe metabolism of plants, which ultimately
reduces the yield and quality. According to therdef resistance to pathogenic bacterial strams o
the particular photophysical and photochemical paters of the photosynthetic apparatus of pepper
plants of four different varieties, the most remidtwas the variety Lada and the most sensitive wer
varieties Svitozar and Svitliachok.

The data of the research performed by means afttleeophyll fluorescence induction method
demonstrating the resistance of different varietiepepper plants which were infected by bacterial
spot are confirmed by the phenological observations



Keywords: Capsicum annuum L., plants of pepper, ti@nonas vesicatoria, bacterial spot of pepper,
chlorophyll fluorescence induction
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KOPEJISILINAHI 3B’ SI3KU MI’K OKPEMUMMU CTPYKTYPAMU
JIKBOPHOI CUCTEMMU

Y xoai MOpGhOMETPUYHOTO JOCHIHPKEHHS MAarHiTHO-PE30HAHCHUX TOMOTPaM JaHO KOMIUIEKCHY
NPYWKHATTEBY XAPaKTEPUCTUKY BEHTPUKYISPHOI CUCTEMHU TOJOBHOTO MO3KY JIFOJMHHU JIITHHOTO BIKY.
Busdeni reaiepHi 0COOMBOCTI Ta MIXKITIBKYJIbHa aCUMETPis BiIITOBITHUX MTOKA3HUKIB.

Kmouogi crosa:. eenmpukynapua cucmema, 4oa08ixu, scinku, MPT, kopeaayiini 36' s13ku

Beryn. Ha cyyacHoMy eTami po3BHTKY MEIMYHOT HAYKH MOMITHO 3pOCTa€ polib (pyHIaMEHTAILHUX
JUCLHUIUTIH, Y TOMY YHCIIi aHATOMIil JIFOJWHM, MEIWYHOI Ta IHTerpaTHBHOI aHTpomojorii [1]. Yum
TOYHIIIIE 1 OCTOBIpPHIIIE CTAIOTh METOAM MEIUYHOI Bi3yari3allii, THM aKTyalbHIIlIe IOCTa€E mpobdieMa
IPaBUIILHOI IHTEPIPETALlii Ta CTaHJAPTHU3AIII] JaHUX OJEP)KYBaHOTO 300paxenHs [3, 7].

BBenenns B MemuyHy MPaKTHKy HOBHUX METOIIB HEHWpOBiI3yamizamii — KOMIT IOTEpHOI Ta
MarHiTHO-PE30HaHCHOI TOMOTpadii 3MIHIIIO IPUHITAITH [IaTHOCTHKH MOP(]OTIOTIYHNX 3MiH TOJIOBHOTO
MO3KY 1 BiIKpHIIO HOBi TOPM30HTH y BUBUEHHI ioro Oyxosu [2].

XapakTepHi aHATOMIYHI OCOOJIMBOCTI OPTaHiB 3 ypaxyBaHHSIM iX iHIUBITyaIbHOI MiHJIMBOCTI, a
TaKOXK CTATEBUX BIIMIHHOCTEH, BUBUCHI TTOKH HEAOCTATHBRO. 3 Ili€l TOYKH 30py, HE 3aCIy’KEHO Majo
BHBYCHA 1HIWBIIyajJbHa MIHJIUBICTh T'OJIOBHOTO MO3KY JIOAMHU. BypximBuii po3BUTOK MOp(oJIOrii i
(hiziosorii HEpPBOBOI CHCTEMH BIJBOJIKIO YyBary JIOCHIJHHKIB BiJl IHUTaHb 3arajJbHOI KIJIbKICHOI
XapaKTEePUCTHUKH MIHJIMBOCTI MO3KY, a II¢ TIPHU3BEJIO JO TOTO, IO 1 MO TETNEepillHii Jac y OiIbIIOCTI
MOCIOHMKIB 1 OTTISAaX HABOMATHCS CYIIEPEWINBI 1 HEOIHOPIIHI TaHi PO Bary roJIOBHOTO MO3KY 1 Horo
PO3MIpH, a 0OCOOIHUBO BEHTPUKYISAPHY cucTeMy [4].

T"omoBHUI MO30K JIIOJUHHU BOJIOJI€ 3HAYHOIO MIHIMBICTIO. BiH Pi3HUTHCS y YOJIOBIKIB 1 XKIHOK, Y
pi3HHX pac, eTHIYHUX Tpyn. O3HAKU BIAMIHHOCTEH 30€piraroThCs 3 MOKOIHHS B TIOKOJIIHHS 1 MOXKYTh
OyTH Ba)KJIMBOIO XapaKTEPUCTUKOI BapiabeIbHOCTI MO3KY JIIOAMHH, K Oiojoriunoro sumy [6].

V Toii e gac, IPaKTUIHO BiACYTHI pOOOTH 13 3aCTOCYBaHHSIM KIIACHYHOTO METOY aHATOMIl —
" ONMMCyBaIBLHO-BUMIPIOBAIBHOTO", TOOTO pPOOOTH 10 IHAWBIAyalnbHIH MIHJIMBOCTI JIIOACH i3
3aIy4eHHIM MOP(HOMETPUIHNX METO/IIB i3 BUKOPUCTaHHIAM METO/IB BapiamiiiHoi cratuctuku [5, 8J.

HenmoctatHro po3pobieHa mpobiieMa IHAWBIAyadbHOTO PO3BHTKY TOJIOBHOTO MO3KY B
MMOCTHATAJILHOMY TIepiomi oHToreHe3y. IIporec po3BUTKY JIOACHKOTO OpPraHi3My ITiCIIS HAPOKEHHS
OinmbIlle BUBYEHMIA JIMIIE IIOAO0 TEPioLy TUTHHCTBA [4] i Mao 1mom0 mepioaiB JITHHOTO Ta CTAPEYOTO
BIKY.

VY 3B’S3Ky 3 MM aKTyallbHUM € BUBYCHHS NMPIKUTTEBUX MOP()OMETPHUYHHX XapaKTEPUCTHK,
HacaMIiepe/1 Uil BEHTPHKYJISIPHOT CHCTEMHU TOJIOBHOTO MO3KY Yy JIFOJICH JIITHBOTO BIKY.

Pobora BuKOHaHa BIiAMOBIAHO 10 OCHOBHOTO Iwany HJIP ByKoBHHCEKOTO JepKaBHOTO
MEIMYHOTO YHIBEPCUTETY 1 SBJIIE COO0K0 PparMeHT KOMILUIEKCHOT MiKKadeapaabHOI TEMH



