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Pedepar. D hekTHBHOCTD CBEKIIOCAXapHOTO IIPOU3BOJICTBA HANIPSMYIO CBsI3aHA C KAUECTBOM CBEKJIOBUUHOT'O ChIPbSI, IOCTYIAIOLIETO B I1epepa-
60tKy. KauecTBo ChIpbsi 3aBUCHT OT COBOKYITHOTO JIEHCTBUS MPHUPOJHO-KINMATHYECKUX, arPOTEXHUUECKUX M COPTOBBIX (PAKTOPOB, OIpeEAeIsio-
X (HPU3HOJIOrHIECcKOe COCTOsIHUE pacTeHuil. [loBceMecTHOE CHIKEHHE TUI00pOHs U BO3pacTaHHe HH(PEKIIMOHHOTO (hOHa MOUBbI, Ipeodiaa-
HME BOCIIPUUMYHUBBIX K MECTHBIM I1aTOr€HaM 3apyOeKHbIX THOPUIOB B COPTAMEHTE CaxapHON CBEKJIbI IPOBOLIMPYET pa3BUTHE OOJIE3HEH KOpHe-
BOI1 cucTeMBI — (hy3apHO3HOr0 3arHUBAHUSL M COCYAUCTOr0 OakTepruo3a. MHoroneTHue 00cieJoBaHus CBEKJIOBUYHBIX IOCEBOB B PAa3HBIX paiioHax
LIYP BBISBUIM BBICOKYIO BPEJJOHOCHOCTb YKa3aHHBIX O0JIE3HEH KOPHEIION0B, IOTEPU ypoxkasi OT KOTOPBIX B OTJIENBHBIE TO/Ibl COCTABILSUIN 10
50%. Omnpenenenue BausiHus OakTepruanbHOR HHOUIMPOBAHHOCTH HA (JOPMHUpPOBaHHE XMMUUECKOTO COCTAaBAa KOPHEIIO0B CaXapHOH CBEKIIBI U
HAKOIUIGHHE B HUX CaxapoB IPEACTAaBISET HAY4HBIH M NMPAaKTHYECKUi uHTepec. Hay4Hble ucciaenoBanus MpOBOIMINCH Ha Oase abopaTopuu
XpaHEHUsI ¥ epepabOoTKH ChIPhs, JabopaTtopun MMMyHHTETa, oTnena onorexnonornn ®I'BHY «BHUMCC um. A. JI. MaznymoBa» u kadenpsl
TEXHOJIOTMH OpOAMIIBHBIX U caxapucThiX 1pou3oacTs PI'bOY BO «BI'YUT». YcTaHOBIEHO, YTO C yBEIIMUEHUEM CTENIEHH OPAXKEHUs CaxapHOH
CBEKJIbI COCYIUCTBIM OaKTEPHO30M IOBBILIATIOCH COAEPIKAHUE CYXHX BelecTB ¢ 26,04 (310poBble KOpHEMI0b1) 10 32,75% (KOpHeII0ab! ¢ 5-TH
OaJIbHBIM IOPAXKEHHEM), IIPU ATOM CaXapUCTOCTh CHIDKanach ¢ 18,77 no 16,83% coorBercTBeHHO. [los caxapo3bl B CyXHX BEIECTBAX COOTBET-
CTBEHHO CHIKajach ¢ 72,08 (310poBbie KopHerop!) 10 51,39% (kopHernoas! ¢ 5-Tu 0aabHBIM OPAKEHHEM), YTO CBUIETENIBCTBYET O IpoLiecce
YTUIIH3ALMN YaCTH Caxapo3bl OaKTEPHUsIMU B MOPaKeHHBIX KopHemtoaax. CoaepxaHue peypYIONIMX BEIIECTB yBenuIuinocs B 1,2—4.9 pasa.
BrisiBiIEHO, 4TO BO30YIUTENHN COCYAUCTOrO OaKTEpPHO3a OKa3bIBAIM OTPULIATEILHOE AEHCTBIE HA KAYECTBO CBEKJIOBUYHOTIO M OYUILIEHHOTO COKOB,
YUCTOTa KOTOPBIX CHIKAJIACh COOTBETCTBEHHO Ha 0,7—7,5 u 0,4-7,6% abc. OTHOCUTENIBHO TOKa3aTeNnel 3/10pOBbIX KOPHEILIOI0B. B pe3ynbrate
MCCIIEZI0OBAaHUH 110 ONPE/ISNECHNIO aKTUBHOCTH IIEPOKCH/Ia3bl B KOPHEILIOAAX C PA3HOI CTENEHbIO ITOPAKEHHOCTU COCYIUCTBIM OAKTEPUO30M BbI-
SIBJICHO TIOBBIILICHHE OOLIEH 1 yeNbHOM aKTHBHOCTU (pepMEeHTa C YCHIIEHHEM pa3BUTHs Oone3Hu. OnpeneneHo, 4To Bo30yIUTeNH COCYIHCTOro
OaKTepro3a OTPHIATEIILHO MOBJIMSUIH HA BBIXOJI caxapa, oKas3aTellb KOToporo cHusmics Ha 1,0-5,5%.
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pathogen of the vascular bacteriosis during vegetation period

Ludmila N. Putilina, ! Iputilina@bk.ru
Nadezhda G. Kulneva, ' ngkulneva@yndex.ru,
Galina A. Selivanova,  ? vniiss@mail.ru
Ol’ga A. Zemlyanukhina * vniiss@mail.ru

1 fermentation and sugar industries technology department6 Voronezh state university of engineering technologies, Revolution Av., 19
Voronezh, 394036, Russia
2FSTSO “All-Russian research institute for sugar beet and sugar named after A.L. Mazlumov”
Summary. Efficiency of the sugar production from sugar beets is close connected with quality of the raw material which uses for the processing.
Quality of the raw material depends on complex impact of number of factors, like natural, climatic, agritechnical, and varietal. Currently, there are
some negative factors, like decreasing of soil fertility, increasing of soil's infectious background, prevalence of the foreign hybrid sorts of sugar beets
which are vulnerable for local pathogens. These factors cause the increase of the diseases of sugar beets' root system — fusarium decay and vascular
bacteriosis. The explorations of sugar beets' crops for many years in different areas of Central-Chernozem region have revealed high damage for yield
from these diseases. In some years the loss of yield was up to 50%. The determination of impact of bacterial infections on the processes of forming of
the chemical composition of sugar beets' roots and the accumulation of sugar in sugar beets' roots is the very important task for science and production.
The researches have been done in the laboratory of store and production raw materials, in the Laboratory of immunity, in the department of biotech-
nology of the FSTSO “All-Russian research institute for sugar beet and sugar named after A.L. Mazlumov”, and in the department of technology of
fermentation and sugar productions of the Voronezh state university of engineering technologies. Was revealed, that increasing the level of the disease
of sugar beets by vascular bacteriosis causes the rise amount of dry substances from 26.04% (healthy roots) up to 32.75% (damage of roots is 5 scores).
And the sugar content decreases from 18.77% up to 16.83%. Proportion of sucrose in dry substances also decreases from 72.08% (healthy roots) up to
51.39% (damage of roots is 5 scores), because part of sucrose is utilized by bacteria in affected roots. Content of reducing substances increases by a
factor of 1.2-4.9. Also was revealed that the pathogens of vascular bacteriosis make negative impact for quality of beets' juice and cleaned juice, and
them purity decreases by 0.7-7.5% and 0.4-7.6%. The researches for determination of peroxidase activity in sugar beets' roots, which have different
levels of damage by vascular bacteriosis, allowed to reveal enhancing common and specific activity of ferment if disease increases. Was determined
that pathogens of vascular bacteriosis make negative impact on the factor of sugar exit which decreases by 1.0-5.5%.
Keywords: sugar beets production, vascular bacteriosis, technological scoring, peroxidase activity
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BBeaenne

PeHTabenbHOCTE  CBEKIIOCAXapHOTO MPOU3-
BOJICTBAa HANpsMYIO CBs3aHa C Ka4eCTBOM CBEKJIO-
BUYHOTO CBHIPBS, IIOCTYMAIOMEro Ha (haOpuaHBIi
KoHBekep. B HacTosiiee BpeMsi caxapHble 3aBObI
CTapaloTcsi TepepadaThiBaTh CBEKJIOBHYHOE CHIPhE
«CKOJNEC», TOECTh  HEMOCPEACTBEHHO  C MOJs
BO M30eKaHKe TOTeph OT 3arHUBAHUS MIPU XPAHESHUH
B Kararax. B 3Tom city4ae kauecTBO ChIpbsI HAIIPSIMYO
3aBHUCHT OT YCJIOBUH, B KOTOPBIX MPOUCXOIMIIO (op-
MHPOBaHIE KOPHETIIOAOB B Iepro;T BereTaruw [ 1].

®opMUpOBaHUE TEXHOIOTHYECKOTO KayecTBa
caxapHOW CBEKJIBI B IPOLECCE BEreTallUi 3aBUCHT
OT COBOKYITHOTO JCHCTBHSI MPUPOJHO-KINMATHYe-
CKUX, arpOTE€XHHYECKHUX M COPTOBBIX (DaKTOPOB,
OIIPEACIAIONINX (PU3HONIOrHYecKOe COCTOSHUE pac-
teHuil. Ilepuoanueckue 3acyxu B Hayalle Berera-
LM, TIOBCEMECTHOE CHIDKEHHUE TUIOJJOPOIHUS U BO3-
pacranue MH(EKIMOHHOTO (OHA TOUBBI, IPeodIIa-
JaHUEe BOCIPHUUMYMBBIX K MECTHBIM IaTOT€HaM
3apyOeXHBIX THOPHIOB B COPTaMEHTE CaxapHOM
CBEKJIbl IPOBOLMPYET pa3BuTHE OoJe3HEH KOpHe-
Boit cucrembl. B [IUP Hambonee pacmpocTpaHeHbI
(y3apro3HOE 3arHUBaHUE KOPHETIJIOAOB 1 OaKTepH-
abHOE YBSIaHWE PACTCHUH (COCYOHCTBIN OakTe-
pHO3 WU TpaxeoOaKTepHo3), BBI3BIBAIOIIEE IIPO-
IPECCUPYIOLIYIO IOTEPI0 Typropa KOPHEIUIOJIOB
BIUIOTH /IO MX 3aTHUBaHUs WM MyMupuKanuu. Bos-
Oyautenu >TUX OOJe3HeH SBISAIOTCA (aKyIbTaTHB-
HBIMH TIApa3UTaMH U IIEPEXOMAT C CarpOTPOPHOTO
TUMA TUTAHUA HA MAPa3UTU3M TPU  yXYALICHUH
YCITIOBUH CYIIECTBOBaHUS pacTeHuil [2, 3, 4]. B me-
pHOZ 3aCyXH TOUYBEHHBIE MUKPOOPTaHU3MBI TAKXKe

UCTIBITBHIBAIOT CTPECC M YCTPEMIIAIOTCS K pacTe-
HUSIM KaK K HCTOYHHKY BJIard, MPOHUKas BHYTPb
KOPHS 10 JIMCTOBBIM CJIeIaM T'OJIOBKH, OTMEPILINM
KOPHEBBIM BOJIOCKaM H T. II. [5].

MsuoronetHue 00CIeJOBaHUS CBEKIIOBUYHBIX
MOCEBOB B pa3HbIX parioHax [{UP BbIABUIM BEICOKYIO
BPEIOHOCHOCTh YKa3aHHBIX 00JIE3HEH KOPHEIUIO OB,
MOTEPU YpOXKask OT KOTOPBIX B OTICTBHBIE TOJIBI
coctaBisit A0 50%. Ilpu3ToM BpeAOHOCHOCTH
0akTepruabHOTO YBSIAHMS CaxapHOW CBEKJIBI 00Y-
CIIOBJICHA HE TOJILKO OOJNBIIMM MPOLEHTOM THOENn
pacTeHuil KyabpTyphl Bo BpeMsi Beretaruu. OcoOeH-
HOCTBIO 3TOH 0OJIE3HU SIBIISIETCS. CKPBITHIA XapaKTep
pa3BuTHS TIpyU OoJice OJArOMPHUATHBIX IOTOAHBIX
YCIIOBHUSIX, KOT/IA HET BUAMMBIX IIPU3HAKOB MOPaXKe-
HHS KpOME YBSAAAHMS JIMCTBHEB U IOTEPH TYpropa
KOpHeTuIoia 0e3 ero 3arHBaHMsI.

I'eorpadmueckn Qy3apro3 yarie BCTpedaeTcs
B ceBepHBIX oOmacTsx [[UP, a TpaxeobakTepros criib-
Hee TPOSBISIETCS] HA FOXKHBIX TEPPUTOPHSIX (FOKHAS
nojioBMHa BOpOHEKCKOM U FOro-BocTok benmropoa-
CKOM oOnacreil) wW3-3a TOCIOJCTBYIOIICH 37eCh
3acyxu. Kpome Toro, pacrpocTpaHeHHbIE TaM MeJo-
BbI€ M KapOOHATHBIE TOJICTUIIAIOIINE TTOPOBI MO/IIIE-
JIa4YMBaIOT MOYBEHHYIO CPEy, CO3/IaBast OoJiee moIxo-
JSIIME YCIOBHS JUIs pa3BuThsl Oakrepuii. B rieH-
TPaJIbHBIX U CEBEPHBIX paiionax L[UP, rae nouseHHO-
KIMMATUYECKHE  YCJIOBUsI  OoJiee  ONaronpusiTHBI
JUTSI BBIPAIIMBAHUS  CaXxapHOW CBEKIIBI, TIPU3HAKH
00J1e3HN HAYMHAIOT TPOSIBILITECS MO3KE, U €€ Pa3Bu-
THE TpOTeKaeT cialee: MoHas NoTepst Typropa u 3a-
THUBaHUE KOPHEIUIONOB OT OaKTepro3a BCTpedaeTcs
peaKo, HO MPU3HAKK MH(DUIMPOBAHUS TPOSIBISIOTCS
B OCJ1a0JIeHNH Typropa KopHernioza (Tadsmuma 1).

Tab6nuna 1.

PacripocTpaHEeHHOCTb COCYIUCTOrO OaKTEpHO03a B IIOCEBAX CaXapHOU CBEKIIbI
(% nHGUUMPOBAHHBIX U MOTHOIMIMX PAaCTEHUH OT OOLIEro KOJUYECTBA PACTCHUH B IPpooe)

Table 1.

Prevalence of vascular bacteriosis in sugar beet crops
(% of infected and dead plants from the total number of plants in the sample)

Kypekas o6nacts, % Benropoackas o§naCTb
’ Belgorod region
u6oma Hybrid UHQHUIUPOBAHHBIX I'ubpun
praL By Kursk region, % Hybrid % WHPHUINPOBAHHBIX i TOM;II/_I;E;}III?)ZHHHX’
. o .
of infected % of infected including faded rotten
I'panare / Granate 55 [Moptaany / Portland 60 6
Cum60:1 / Symbol 47 Xambep / Hamber 68 28
3edup / Zephyr 70 3emuc / Zemis 70 26
Tunkep / Tinker 45 [TannoH / Shannon 68 18
Pesumakc / Rezimaks 42 Ouneccust / Olessia 80 27
ApwmuH / Armin 43 Posena / Rovena 85 40
PMC 70 / RMS 70 46 Jleonapy / Leopard 80 21
PMC 73 /RMS 73 40 Ounenus / Fidelia 56 13
PMC 120/ RMS 120 40 PMC 120/ RMS 120 52 12
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W3 tabmuusl 1 crnemyer, YTO CBEKJIOBUYHOE
CBIpbe, TIOCTYMAaIollee Ha caXxapHble 3aBOJBI, MO-
xeT Ha 50% u Oosiee ObITh HHPHUIIMPOBAHHBIM BO3-
OyAUTENSIMHI COCYIUCTOTO OaKTepHo3a.

[loBplmieHHE  YCTOHYMBOCTH  CaxapHOWM
CBEKJIbl K IOYBCHHBIM IATOr€HaM COCTOMT, C OJ-
HOH CTOpPOHBI, B HAIPABIEHHOU CEJIEKIUH, C IpY-
TOW — B CO3MaHWW OJArOMPHUATHBIX  YCIIOBUI
IUIS pOCTa U Pa3BUTHA PACTEHUH C IOMOLIBIO Tpa-
BUJIBHO COCTABJICHHBIX arpOTEXHUUYECKHX MEpO-
MPUATHH, MOBBIIAOLUINX IUIOAOPOAUE U CyIpec-
CHBHOCTbH IOuBBL. B Hacrtosmee Bpems Oonee ak-
TyaJieH BTOPOH MyTh (KOMIUIEKC arpOTEXHUYECKUX
MPUEMOB), IOCKOJIBKY TIOCEBHBIE TTOIIA ! MO Ca-
XapHyIo cBekiTy Oonee yem Ha 90% 3aceBaroTcs ce-
MeHaMu 3apy0eKHBIX THOPHIIOB.

B cBeTe BBIIEH3IOKEHHOTO TPEICTABISET
HAy4yHbI U NPAKTUYECKUN HMHTEPEC OIpPEICIICHHUE
BIMSHUS ~ OaKTCpUAbHOW  MH(HIIMPOBAHHOCTH
Ha (OpMHUPOBAHHE XUMUIECKOTO COCTaBa KOPHETIIO-
JIOB CaxapHOH CBEKJIbI U HAKOIIJICHHE B HUX CaXapoB.

MeTonuka npoBegeHust UccjieJ0BaHU

Hayunble  wccnenoBaHust — NPOBOAMIIMCH
Ha 0a3e 1abopaTopuu XpaHEHUS U MepepabOTKA ChI-
pbsl, TabopaTopuu UMMYHHTETA, OTAETa OHMOTEXHO-
snormu OI'BHY «BHUUCC um. A. JI. MasnymoBay
1 Kaheaphl TEXHOIOTHUH OPOIMIIBHBIX U CaXapUCTBIX
nipon3BosicTB PI'BOY BO «BI'YUT».

OOBEKT uccIIeIOBaHN — KOPHETLIO B caxap-
HOW CBEKJIBI THOpHIA OTEUECTBEHHON CEJIEKIUU
PO-117 (ombitHoe monme PI'BHY «BHUUCC
M. A. JI. MazmymoBay).

OneHKka TEXHOJIOTHYECKUX IIOKa3aTenen
CBEKJIbI BKJIFOYAJIa OTIPE/IEJICHHE:

— MaccOBOH IOJIHM caxapo3bl METOJIOM XO-
JIOJJTHOTO BOJHOTO AUT€PUPOBAHMUS;

— copepKaHMs Kajus U HaTpHs IOTEHLIHO-
METPHUYECKUM METOAOM;

— cojepKaHHA 0-aMHUHHOTO a30Ta (POTOKO-
JIOPUMETPUIECKUM METOAOM;

— coAep)KaHWsA PelyLUpYyIOIUX BEIIECTB
MeTosioM Mrouiepa;

— coJepKaHUs KOHIYKTOMETPHYECKOH 307161
B OUHUILIEHHOM KOHIYKTOMETPHYECKHM METOIOM;

— COAEp)KaHMSA CYyXUX BELIECTB METOAOM
BBICYILIMBAHUS;

— cojepkaHus OEJIKOBBIX BEILIECTB B CBEK-
JIOBUYHOM coke MetonoM Jloypu;

— COJIepXKaHHUS PACTBOPUMBIX OEIKOBBIX
BeniecTB MeTosioM bpaadopna;

— AaKTHBHOCTM MEPOKCHIa3bl METOAOM
0O.A. 3eMIITHyXUHOH.

N3odepMeHTHBIN aHAU3 HA BHISBICHUC
n30(QOpM MEPOKCUIA3BI POBOAUIN B BEPTUKAIb-
HBIX I1acTuHax B 7,5% ITAAI no merony JlaBuca.

Pe3yabTaThl Hecae10BaHUT

ITo pazpaborannoii B 2014 roay nsatubanib-
HOM IIIKaJie MOPaKEHHOCTH CaxapHOW CBEKJIBI CO-
CYyIUCTBIM  OaKTEpHO30M  Ha OMBITHOM  TIOJIE
BHUUNCC 6b111 0TOOpaHbl KOPHETIIO Bl THOpUIA
PO-117, nmeromue pasHyro CTENEHb MOPAXKEHHO-
ctu OakTepro3oM repen yoopkoii (tabmuma 2).

TaOnuna 2.

[kana mopaKEHHOCTH CaxapHOM CBEKJIBI COCYAUCTBIM OaKTEPHO30M

Table 2.

The scale of infestation of sugar beet by vascular bacteriosis

bann nopaxken-
HOCTH

Severity of af-
fection

[Tpusnaku 60ne3Hu
Disease signs

0 (xoHTpOIB)
0 (control)

3/10pOBbIE pacTeHHs: JTUCTOBOM arnapar B XOPOILo pa3-
BUTOM COCTOSAHHHU, paCTCHUE BBIACPTUBACTCA U3 TTOYBBI
¢ OONBIINM yCHITHEM.

Healthy plants: the leaf apparatus is well developed, the
plant is pulled out from soil with great effort.

EnvHWYHbBIE JHCTBS YCOXJIHM, OCTaJbHBIE MOTYT MMETh
TIPU3HAKK YBSJAHMs, KOPHEIUIOA BBIAEPIHBAacTCS U3
TOYBBI C MEHBIIMM YCHJIMEM, XBOCTOBasl 4acTh KOpHe-
iona n3rndaercs 6e3 00JIaMBIBaHHUS.

Individual leaves have dried out, the others can have signs
of wilting, the root is pulled out from soil with less effort,
and tail part of the root is bent without breaking off.

Jlnst cBsi3u ¢ penakiueit: post@vestnik-vsuet.ru
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L

JIMCTBS HIDKHETO sipyca YCOXJIM, OCTaJbHBIC MPHUBS/I-
I, KOPHEIIO | BBIACPTHBACTCS U3 MOYBbI C HE3HAUH-
TEJNEHBIM YCHIIAEM, ero HIKHIL 9acTh (15-20%) mmeet
ocna0JIeHHBIN Typrop, Ha pa3pe3e M3MEHEHHI COCYTH-
CTBIX IIYYKOB HE OOHAPYKHBACTCSL.

Basal leaves have dried out, the others are wilted, the
root is pulled out from soil with slight effort, its bottom
part (15-20%) has weakened turgor, and section through
the root shows no changes of vasculars.

OtMmupanue TUcTOBOro amnmapaTa Ha 50%, KOpHEIIoA BbI-
JIprUBacTCsi W3 TIIOYBBI JIETKO, €ro HWKHAS —4acTh
(25-45%) nmeeT ocnabIICHHBIN Typrop, Ha pa3pe3e BUIHbBI
M3MEHEHMSI 1[BETA COCYIWCTBIX ITydKOB, MOXKET HaOIFo-
JIaThCsI 3arHIBAaHNE XBOCTOBOM YaCTH KOPHEILIOAA.

Leaf apparatus 50% dying off, the root is pulled out from
soil easily, its bottom part (25-45%) has weakened tur-
gor, section through the root shows changes of vascular
colour, rotting of the root tail part can be observed.

OTMupaHue JUCTOBOIO ammnapara Ha 75%, KOpHEIIo[
BBIJICPTUBACTCSl M3 MOYBHI JIETKO, €ro HIDKHSS YacTh
(50-70%) wmmeeT ocnabieHHBIN TYprop, Ha IPOAOJb-
HOM paspes3e OTYETIMBO BUJIHO MOTEMHEHHE COCYIH-
CTBIX ITyYKOB, Hapy>KHbI€ TKaHH XBOCTOBOI YacTH KOp-
HEIUTOJa MMEIOT CepO-KOPUYHEBBIH LBET, 3arHHBAHUC
HIDKHEH 4acTH KOpHeIiona*.

Leafapparatus 75% dying off, the root is pulled out from
soil easily, its bottom part (50-70%) has weakened tur-
gor, longitudinal section through the root shows darken-
ing of vasculars, external tissues of the root tail part are
grey-brown, rotting of the root bottom part*.

JIucToBo# annapar ycox, KOpHEII10/] BELAEPIUBACTCA U3
mouBbl 0e3 ycunuii, kopuerton (Ha 75% wu Oosee)
HUMEET OCIIabJIeHHBIH TYProp, Hapy>KHbIe TKaHH UMEIOT
CepO-KOPUYHEBBIM MM 4epHbIH 1BeT, oT 50 mo 100%
KOPHEILJI0/1a MOPaKEHO FHUIIBIO.

The leaf apparatus has dried out, the root is pulled out
from soil without efforts, the root (75% and more) has
weakened turgor, external tissues are grey-brown or
black, from 50 to 100% of the root is rotted.

* — change the color of the vessels and decay are not always

CoriacHo CTaHAapTHBIM METOJUKAM OIpe-
JIEJICHBI TI0KA3aTell TEeXHOJOTUYECKOTO KauecTBa
3I0POBBIX KOPHEIIOAOB M KOPHEIUIONOB, IOpa-
JKEHHBIX COCYIMCTBIM OakTepro3oM (Taduuia 3).
Y cTaHOBNIEHO, UTO C YBEIIMUEHUEM CTEIIeHH 1opa-
KEHHUsI caxapHOW CBEKJIbI COCYIUCTHIM OaKTEepHO-
30M MOBBINIANOCH COJEP)KAHUE CYXHX BEIECTB
¢ 26,04 (3mopoBblie KopHeT1o1bl) A0 32,75% (kop-
HEIoAbl € 5-Th  OaJbHBIM  TOPaKEHHEM),
IIPH 3TOM CaxapucTOCTh CHIKanmach ¢ 18,77 mo
16,83% cooTtBeTcTBeHHO. [{07151 caxapo3bl B CyXuX
BEILIECTBAX COOTBETCTBEHHO yMEHbIIanach ¢ 72,08
(3mopoBbIe KopHETUIob!) 10 51,39% (KopHeTI0/1b1
C 5-Tm OanbHBIM TIOPAKEHHUEM), YTO CBUACTEIH-
CTBYET O MpOIECCEe YTHIU3AIUN YacCTH Caxapo3bl
OakTepusMH B MOpaKeHHBIX KopHeruonax. Coxep-
JKaHUE PpeAyIHUPYIOMNX BEIIECTB YBEIUYIIOCH
B 1,2-4,9 pa3a (B 310pOBBIX KOpPHEIUIOJAX COIEP-
xanue PB cocrasnsiio 0,104%).
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BrIsiBIIeHO, YTO BO3OYIUTENN COCYAUCTOTO
0akTepro3a OKa3bIBAIM OTPHUIIATEILHOE JCHCTBHE
Ha KauecTBO CBEKJIOBHYHOTO W OYHIICHHOI'O CO-
KOB, 4YHCTOTa KOTOPBIX CHHXKANIach COOTBET-
creenno Ha 0,7-7,5 u 0,4-7,6% abc. oTHOCH-
TEJBHO IIOKa3aTeNedl 3J0pOBBIX KOPHEIJIOAOB
(85,7 m90,0% coorBercTBeHHO). OrmpenencHue
OENTKOBBIX BEIIECTB B KJIETOYHOM COKE IOKAa3alio
yMeHbIlIeHue uX KonmdectBa ¢ 19,57 (3mopoBbie
KopHemtonsl) 10 3,84%  (kopHemombl ¢ 5-Tu
OanmpHBIM  mopakeHHeM) Kk macce CB  coka,
9TO 00YCIIOBJIEHO TPOTEONIUTHUECKOW aKTHBHO-
CTbIO (PUTOMATOTEHHBIX OakTepuil. PesymbraTom
pasiokeHust OEIIKOBBIX COSTMHEHUH SIBIISIETCS YBeE-
JMMYEHHE B KOPHEIUIONAX BPEIHBIX JUIS CAXapHOTO
MPOM3BOCTBA A30TUCTHIX BelecTB. OTMEUYEHO IMo-
BeITIIeHHUE B 1,3—5,4 pa3za comepkaHus 0.-aMHUHHOTO
a30Ta, MPUCYTCTBHE KOTOPOTO MPENSATCTBYET KPH-
CTAJNTM3AIMH caXxapa U yBeITUYHUBAET €T0 CoJIepIKa-
HHe B Menacce ¢ 2,88 1m0 6,26%.
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Tab6nuna 3.

Brnusiaue creneHn nopaxeHus: 0akTepruo30M Ha TEXHOJNIOTHYECKUE KaueCcTBa KOPHETUIONOB CaXapHOU CBEKIIBI
(cpemuee 3a 2014-2015 rr.)

Table 3.
The effect of damage degree by bacteriosis on the technological quality of sugar beet root crops (average for
2014-2015).
IopaxenHocTs, 6amn Infestation, points
Ne Hccnenyemple napamMeTpbl 0
/i Parameters studied (KOHTPOL) 1 2 3 4 5
0 (control)
1. CBekia
Beet
L1 Caxapucrocts,% 18,80/ 19,00/ | 20,0/ 19,6/ 21,3/ | 21,2/
""" |Sugar content,% 18,77* 17,92 | 1843 | 18,32 | 18,22 | 16,83
MaccoBast 107151 CyXuX BeIIecTB,%
1.2. Mass fraction of solids.% 26,04 27,36 | 28,21 | 29,82 | 30,39 | 32,75
)
1.3, |Hloms caxaposel B Macce CyXiX BEIIECTB, % 72,08 6549 | 6533 | 6585 | 61,44 | 51,39
Percentage of sucrose in the solids mass,%
Coneprxanue Kaimusi, MMoitb / 100 T. CBEKIIBI
1.4 Potassium content, mmol / 100 g of beet 2,31 2,31 2,76 3,39 3,15 3,61
Copneprxanue HaTpusi, MMoJib / 100 T. CBEKIIbI
1.3, Sodium content, mmol / 100 g of beet 137 147 1.84 271 2,84 3,68
CozeprkaHue 0-aMHMHHOTO a30Ta, MMOJIb / 100 T. CBEKJIBI
1.6. Contents of a-amino nitrogen, mmol / 100 g of beet 2,74 3,51 3,03 7,53 9,57 | 14,76
0,
1.7, |MaccoBas K01 PEAYUHPYIOUIHX BELIECT, % 0,104 0,121 | 0,132 | 0,239 | 0,338 | 0,512
Mass fraction of reducing sub-stances,%
T 0,
1.8, |MaccoBas o yrICKHCIOH 3011, % 0,512 0,545 | 0,621 | 0,785 | 0,861 | 1,025

Mass fraction of calcium car-bonate salt,%

2. HopmaabHbIii
Standard cell sap

KJIETOUHBII COK

Projected output of conditional molasses,%

2.1. |Ywucrora,% Purity,% 85,70 85,04 | 84,90 | 82,30 | 79,80 | 78,20
Copneprxanue 0enKkoBbIX BeuiecTs, mr/ mi - 100 CB
2.2. Content of protein substances, mg / mL 100 CB 19,57 18,85 1 14,73 3,04 4,08 3,84
3. OunienHblii kiaeTounslii cok Purified cell sap
MaccoBas nojs cojei kaapuus,% CaO
3.1 Mass fraction of calcium salts, CaO% 0,022 0,030 1 0,037 | 0,068 | 0,111 | 0,120
3.2. |Ywmcrora,% Purity,% 90,0 89,6 88,6 86,6 | 84,40 | 82,40
Hatypanbhas menouHocts,% CaO
3.3. Natural alkalinity,% CaO 0,001 -0,012 | -0,021 | -0,054 | -0,106 | -0,117
4. Pacuetnbie noka3zareju Calculated indicators
I o
4.1, |lIporHosHpYeMBIii BLIXOT caxapa,’s 15,04 14,04 | 14,19 | 12,90 | 11,98 | 9,57
Projected sugar yield,%
40 Koapdument n3pneueHus caxapa u3 CBEKIbI 0,801 0783 | 0,770 | 0,704 | 0,657 | 0,567
Recovery of sugar from beet indicator
0
43 HpQrHosnpyeMLIe MoTEPH caxapa B Mmenacce,% 2.73 2.88 324 442 5.4 6.26
Projected sugar losses in molasses,%
# = [
44 ITporuo3upyeMbIii BBIXOJ YCIOBHON Meacchl,% 5,54 5.85 6.40 8.50 10,58 | 12,44

18.77 — B 3HAMEHATeJe CaXapuCTOCTh KOPHEIIIOA0B B niepecueTe Ha CB KOpHEMI00B ¢ HOpMaIbHBIM Typropom (26%)
18.77 — sugar content in terms of solids of root crops with normal turgor (26%) is given in the denominator

IIporuo3upyemslii BBIXOJ caxapa UMEN MaK-
CUMAaJIbHOE 3HAYEHHE y 37I0POBBIX KOPHETUIOIOB
(15,04%), v ¢ yBeIMYECHUEM CTEIICHH TIOPAXKECHUS
KOPHEIUIONOB CHIKacs 10 9,57%. Kak mokasamu
WCCIIEIOBAHMUS, COCYUCTBIN OaKTepro3 OKa3bIBaI
OTPUIIATEIHLHOE BIUSHUC HA CTCIICHH W3BIICUCHUS
caxapo3bl, KO3 PUIIMESHT N3BJICUYCHUS IIPH TIepepa-
0oTKe Takoii cBekJIbl cHmkanca ¢ 0,801 1o 0,567.

BrisiBeHHOE B pe3ynbTaTe TEXHOJIOTHYE-
CKOTO aHaliu3a CHWKCHHE OCIKOBBIX BEIICCTB

Jlnst cBsi3u ¢ pepakimeii: post@vestnik-vsuet.ru

B KJICTOYHOM COKE MOATBEPAMIIOCH OPEACICHUEM
PacTBOPUMEIX OENKOBBIX BEIIECTB B TKAHAX KOP-
HEIUTOJOB: C YBEIMUCHHEM CTENEHU MMOPAKCHHS
pacTeHW caxapHOW CBEKJIBI COCYIUCTHIM OaKTe-
PHO30M IPOUCXOAMIO CHUKCHHUE COJEPIKAHHUS
Genka B kopHemiogax ¢ 0,229 no 0,127 mr/cm® (pu-
cyHok 1). 3ametHoe cHkenue Genka (10 0,167 mr/em?)
HAOJIOANOCh YXKE TPH CTEMEHH Pa3sBUTHH 00-
Jie3Hu Ha 2 6asia, mpyu KOTOPOM BU3YaJIbHO KOPHE-
IO/ TIOYTH HE OTIMYAJICS OT 37J0POBOTO.
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Pucynox 1. Cozmepxanue o0mero pacTBOPUMOTro OeiKa B KOPHEIUIO[aX caXxapHON CBEKIIBI

Figure 1. Total soluble protein content general in sugar beet roots

N3BecTHO, YTO MO ACUCTBHUEM CTpecca JIo-
00l TIPUPOABI, B TOM YHCIIE BBI3BAHHOTO HWH(EK-
e, B PAaCTCHUSX YBEIMYMBACTCS OOpa3OBaHHE
aKTUBHBIX (pOpM Kuciopozaa. B takux cimydasx cy-
IIECTBEHHYIO DPOJIb B 3aIIUTE OT CTpecca Wrpaer
(depMeHT nepoKcuIasa, pa3pymiasi HepoKCHI BOJIO-
poza M orpaHIMYMBas CBOOOIHOPAANKAIBHBIE TIPO-
neccel. MIMeroTcst JaHHbIE O TOM, YTO aKTUBHOCTH
(depMeHTa HampsIMyIo CBSi3aHa C CHHTE30M B KIIET-
Kax akTHBHBIX (opMm kuciopona. Poiam mepokcu-
Na3bl B MeTa0oNM3Me OOJBHOTO pAaCcTeHUS! MOCBSI-
meHo Oonbioe KonmuecTBo pabor B.A. PyOuna
(Pybun, Jlymmuackas, 1969; Py6un, Bynuioga,
1970; Pyoun, 1975; u ap.). O6nanas QyHKIIMOHAb-
HOCTBI0, (PEpPMEHT CIIOCOOEH pearnpoBaTh Ha OOIIb-
IIMHCTBO HAapylIeHHH romeocTasa. [loBbiieHne
aKTUBHOCTH TIEPOKCHIA3bl PACCMATPUBACTCS Kak
WHJIMKATOP CTPECCOBOTO COCTOSIHUS PaCTSHHH.

B pesymbrare wmccrnenoBaHMil 1O omperese-
HHMIO AaKTHUBHOCTH TIEPOKCH/A3bl B KOPHEILIOAAX
C pa3HOHM CTENEeHBI0 TOPAKEHHOCTH COCYIHCTBIM
0aKTepHO30M  BBIABJICHO  IIOBBIINICHHE  OOIICH
W YIETBHON aKTUBHOCTH (PEpMEHTa C YCHUIICHUEM
pasButust 6051€3HH (PUCYHKH 2, 3).

nepokcuaasbl, A E/m
Total peroxidaseactivity,
FE/ml

O0mAast AKTHENOCT

0 (control) 1 2 3 4 5
Ilopa:keHHOCTh KOPHeNJ1010B, 0411

The infestation of roots, score

Pucynox 2. OOmast akTHBHOCTh TIEPOKCHIIa3hl B KOpHE-
IJI0JaX CaXxapHOW CBEKJIbI

Figure 2. Total peroxidase activity in sugar beet roots
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22,76

Ve ibuast aIKTHBHOCTD
nepokcHatnLL, OEMI
Peroxidasespecific
activity, FE/ml

0 (control) 1 2 3 4 5
IlopaskeHHOCTb KOPHeNM10J0B, 0411

The infestation of roots, score

Pucynok 3. Y ienbHasi akTUBHOCTb TIEPOKCHIA3bI B KOP-
HEIUIOAAaX CaXxapHOU CBEKJIbI
Figure 3. Peroxidase specific activity in sugar beet roots

Haunbonee BhIcOKHME TOKa3arenu ooOmen
Y YIeNBbHON aKTUBHOCTH (pepMeHTa OTMEYEHHI y
KOPHETIJIOJIOB ¢ 5-TH 0aJIbHOM CTENeHbIO 3a00JIeBa-
aus (2,85 ®E/em® 1 22,76 DE/cm®  cooTseT-
CTBEHHO).

[Mepokcuaaza mpejacTaBieHa B PaCTEHUSX
HaO0oOpoM  M30()EpPMEHTOB, YHCIO  KOTOPBIX
Yy OIHOrO0 BHJA MOXET COCTaBIATH OT 3 10 42.
Hanmnuue w30(depMeHTOB pacmmpseT TpaHUIIbI
(YHKIIMOHUPOBAHHUS TEPOKCHIA3bl, OHA MPOSIB-
JISIeT aKTUBHOCTH B 30HE pH 3-14.

[Ipu cTpeccoBBIX COCTOSHUSX, pPaHEHUH,
BUPYCHOM WJIM MHKPOOHOM WH(UIIMPOBAHUH OP-
raHU3Ma 3HaYUTEIHHO U3MEHIETCS HE TOJIBKO aK-
TUBHOCTh TEPOKCHIA3bl, HO ¥ M30()CPMEHTHBII
coctaB. [loBbIllIEHHE AKTHMBHOCTH IEPOKCH]IA3bI
¢ poctoM 3a0o0yieBaHUS MPOSBIISLIIOCH B YBEIUYE-
HUM OOIIero KoJuuecTBa H30popM ¢epMeHTa
oT 4 (KOHTpPOJIB) 10 5—6 (MOpakeHHBIE PAaCTEHU)
(Tabnmma 4).
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Tabnuna 4.

Pacripenenenue n3opopm nepokcuaasbl B KOPHEILIOAAX CaXapHOH CBEKIIBI

Table 4.

Allocation of peroxidase isoforms in sugar beet roots

Ry, oTHOCHTENBHAS DNIEKTPOPOpETHYE- [MopaxxeHHOCTh KOpHEII010B, 6ayu1  Roots infestation, points
CKast HOJABUYKHOCTb 0 (KOHTpOIIB) 1 5 3 4 5
Rf, relative electrophoretic mobility 0 (control)
0,21 + + + + + +
0,24 + + + _ _ _
0,26 + + + - - -
0,46 - — - — + -
0,56 - — - + — +
0,64 + + + T _ _
0,67 — + + + _ o
0,72 — — + + — —
0,88 - — - + — —

HpI/IMC‘IaHI/IeI «+»— HaIM4ue 30Hbl AKTUBHOCTH Q)epMeHTa; «» — OTCYTCTBUC 30HbI AKTUBHOCTH cbepMeHTa

T3N3

Note: “+” — the presence of enzyme activity zone;

Bo3moxHO,  jmomonHUTENbHBIE  (POPMBI
cTpeccopHOro hepMeHTa, HapsAAy C HU3KHM KOJIH-
4ecTBOM Oeka, MOTYT OOBSICHUTh OUEHb BBICOKYIO
YIeNBHYIO aKTUBHOCTH TIEPOKCH/IAa3bl B KOPHEILIO-
1ax, TOPaXKEHHBIX COCYIHCTHIM OaKTEPHO30M.
MO>KHO TIPEATION0KUTD, YTO PeTyUPOBAHHIE U30-
tdhopMm pepmenTa y pactenuii ¢ 4-x u 5-Tu OaTEHBIM
MOpaXEHHEM CBS3aHO C OTMUPAHHEM JIMCTOBOTO
amnmapaTta Y 3arHuBaHUMCM KOpHCIUIoAAd, APYTUMU
CIIOBaMH — C THOEIIBIO paCTEHUSI.

3akiIouyenue

[To pe3ynpTaTaM MpOBENECHHBIX HUCCIEA0BA-
HUW MO>XKHO CAEJNATh CIEAYIOLIUE BbIBOJIBI:

— BBISBIICHO, YTO HapyIlIeHHE OOMEHHBIX
MIPOILIECCOB TIPU  WH(UIMPOBAHUM ¥ 3ATIOTHEHUH
OaKTepUsIMU COCYZIOB KCHJIEMBI CaXapHOW CBEKIIbI
MIPUBOJIUT K MPOTPECCUBHOMY YXYAILIEHUIO TEXHOJIO-
TMYECKUX KadeCTB KOPHEIMJIOAOB, pa3pyIIEHHIO
OCJIKOBBIX COSTMHEHUH KIIETOYHBIX CTPYKTYP U pe3-
KOMY BO3pPacTaHUIO aKTUBHOCTH MEPOKCUIA3BL;

— YCTAHOBJIEHO, YTO C YBEJIMUCHUEM CTe-
TIEHU MTOPaXEHHsI COCYIUCThIM OaKTEPHO30M KOp-
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— the absence of enzyme activity zone

HerooB rudpuna PO-117 B cpaBHEHHH cO 3/10-
POBBIMHU KOPHEIUIOAAMHU CHIDKAIACh CaXapUCTOCTh
Ha 0,85-1,94% abc., yBeIUYHUBAIOCH COJCPKAHKE
o-aMHHHOro aszora B 1,3-5,4 pasza u penyuupyro-
LIMX BELIECTB B cBekie B 1,2—4.9 pa3a, ymeHbIlIa-
JIOCh cofiep KaHre OENKOBBIX BEUIECTB B HOPMAIIb-
HOM KIJIETOYHOM coke B 1,1-5,1 pasa, cHmkanace
YUCTOTA OYHUIIEHHOI'O0 CBEKJIOBHYHOIO  COKa
Ha 0,4-7,6% abc., yBEIMYMBAIOCH COJICPIKAHUEC
B HEeM couie kanbnmst B 1,4-5,5 pasa;

— OINpPEAEICHO, YTO BO3OYAUTEIN COCYIHU-
ctoro OakTepruo3a OTPUIATENFHO  TOBIHSIIH
Ha BBIXOJ] W KOX(PQUIMEHT W3BJICUSHUS caxapa,
MoKa3aTeld KOTOpbIX cHuwxamuch Ha 1,0-5,5%
abc. u 0,02—-0,23 abc. ex.

—II0Ka3aHO, YTO YBEJIMUCHUE CTEIICHH TOopa-
JKCHUsI PACTCHUM CaxapHOM CBEKIIbI COIPOBOXK/IA-
JIOCh CHIDKEHHEM OOIIEeT0 pacTBOPHUMOTO Oejka
KJICTKH, 3HAYUTCIIbHBIM IIOBBIIICHHUEM KakK OGIlIeﬁ,
TaK ¥ y/IENbHOH aKTUBHOCTH CTPECCOPHOTO (hep-
MEHTa TEePOKCHIa3bl, POCTOM KOJMYeCTBa U30(hopM
(epmenTa oT 4 (KOHTpOIIB) A0 5—6 (Gamt 1-3).
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