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[NoBbilLieHWe YCTOMHNBOCTY PACTEHWIN K HEGIarornpUsiTHbIM (baKTo-
pam OKDY>KarOLLIEN COEAbI SIB/IIETCS] OCHOBOIMOJIAraroLLMIM B I10JTyHE-
HUM YCTOMYMBBIX YPOXKaEB W BbICOKOIO Ka4ecTBa CEJIbCKOXO3Si-
CTBEHHOM npoayKUMM. AHOMAIIBHO HUSKUE M BbICOKUE TEMITEDATYPb,
riepeyBIaKHEHWE U 3acyxa, baKTepuasibHbIE 38PaXXEHMsI N BO3AEM-
CTBUE BPEAHBIX HACEKOMbIX COCTAB/SIOT SHAYATE/ILHBIE (DaKTOPbI
pyCKa rpu BblpalLBaH pPas/iMH4HbIX CEJIbCKOXO3SMCTBEHHBIX KYJlb-
TYp, BK/IO4Yasi ToMart. B nocnenHue rogel 60s1bLLIOE BHUMAaHNE Yae-
JISIETCST BO3MOXKHOCTY 3alLAThI PaCTeHU OT pasHbIX ¢hopM OKcu-
JIAHTHOIO CTpecca ryTeM 0O0ralLEHMsT PACTEHWIA MUKDOSJIEMEHTOM
CeJIeHOM, SIB/ISIOLUMMCST U3BECTHBIM IMPUPOAHBIM aHTUOKCUOAHTOM.
B ycnosusix aHOMaIbHO HUSKVX TEMITEPATYD M BbICOKOM B/IXKHOCTU
ucecen0BaHo BIMSIHUE BHEKOPHEBOro 0bOralLieHUsT CesieHOM ABYX
copToB TOMaTa Y 1po v KpacHsii BenkaH Ha ypoXka v GnoxviMmnde-
CKue riokasatesiv ryiofoB. ViccrenoBaHnsi MpoBOAUIM Ha OfbITHLIX
nonsix YevweHexoro HUMICX. YcraHorneHo, 4To 4osa 4 mr Se/m 2 ripy
TPEXKPATHOW BHEKOPHEBOV 06paboTke B Te4eHVe BeretaLmm obec-
reYNBaEeT 3Ha4YMMOe yBeIMHeHWE ypoxasi Tomara Ha 18.9-89.9% B
3aBMCYMOCTY OT YCTOM4UBOCTY COPTA K KIgAocrioproay. BriepBsie
YCTaHOB/IEHa BO3MOXHOCTB MCIIOMB30BaHUST CesleHa A/1s1 3alLyThI
pacteHwi ot Kraggocriopmosa, OboralleHne PacTeHWi CesleHoOM
npuvBoaUIIO K yBEeSMHeHO coaepxaqmnsi sutammHa C B 1,36-1,41
pasa, caxapos - B 1,1 pa3a, TutpyemMoii kucsiotHoctv - B 1,13-1,22
pasa, 6era-kapommHa - B 1,9-1,23 pa3sa, nmkormHa - B 1,55-1,36
pasa. VIHgekc BKyca riofoB Bo3pacTas rpy 0b6paboTKe pacTeHu
cesieHoM Ha 10%. [Npu 16-KpaTHOM ypOBHE 0O0raLLEHMST MUKDO3J/1e-
MEHTOM 117104kl SIBJISIFOTCST XOPOLLUMM WCTOYHUKOM cesieHa, obec-
re4mBasi NoCTYr/IEHNE B OPraHV3M 4esioBeka (B pacyete Ha 300 r
riogos) 22-29% OT g4eKBaTHOIo YPOoBHSI MOTPeb/IeHVs cesleHa.

KrrodeBble ¢/ioBa; TOMaT, CEesieH, aHTUOKCUAAHTbI, OKCUAAHTHbIN
cTpecc.
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Increase of plants resistance to adverse environmental fac-
tors is considered to be the basic factor affecting the pro-
duction of sustainable yields and high quality of agricultural
crops. Anomalously high and low temperatures, water log-
ging and drought, bacterial infections and herbivore attack
compose significant risk factors during cultivation of differ-
ent agricultural crops including tomatoes. In last decades
great attention is paid to the possibility of plants protection
against oxidative stress via biofortification with selenium.
Effect of selenium biofortification in adverse ecological con-
ditions of the Chechen republic (high humidity and low tem-
perature) on yield and biochemical characteristics of two
tomatoes varieties (Utro, Krasny Velican) was investigated.
Dose of 4 mg Se/sq. m in triple processing during vegeta-
tion resulted in 18.9-89.9% increase of fruit yield depending
on the cultivar tolerance to cladosporium. For the first time
the possibility of selenium utilization in protection of plants
against cladosporium was demonstrated. Biofortification of
plants with selenium resulted in 1,36-1.41 increase of
ascorbic acid content, 1.1 times — of carbohydrates, 1.13-
1.22 times — of titratable acidity, 1.9-1.283 time — of beta-
carotene, 1.55-1.36 times — of licopene. Taste index of
tomato fruit also increased by 10%. 16 Fold fortification
level of tomato fruit provides 22-29 % from the adequate
selenium consumption level with 300 g of the product.
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MNOreHHble 1 abvoreHHble BO3OENCTBYS,

BbI3bIBAIOLLE B PACTEHUSX OKCUAAHTHbIN
CTPecc, MpVBOOST MOBCEMECTHO K OMPOMHbIM
noTepsiM ypoxkas. B cBs3v ¢ 3TUM B nocrnienHve
rofp! 60MbLIOE BHUMAHWE YAENSETCS BO3MOXKHO-
CTV 3allWTbl PaCTEHUIA OT pasHbIX HOPM OKCH-
JlaHTHOrO CTPECCa MyTeM KCTIONb30BaHMS MVKPO-
anemeHTa ceneHa. K HacTosILLEMY BPEMEHM
HaKOMNeH 3HaYMTENbHbIA MaTepuran Mo nepcrex-
TVIBHOCTW VICTIONb30BAHWA COBOVIHEHW CeneHa B
3allTe PaCTEHUIA OT 3aCyXM, 3aCOMEHVs, BbICO-
KVX Temneparyp, OXNaXaeHyisi, 3aMopO3K0B, BO3-
JIeVICTBUA TShKENbIX METanmnoB, MatoreHoB, Y-

06MyHeHVIs 1 BpedHbIX HacekoMbIX (Sieprawska et
al, 2015). He sBnssiCb SCCEHUMaNbHbIM SEMeH-
TOM [N PaCTEHWiA, CeneH SIBNSETCS COCTaBHOM
YaCTbtO aHTVIOKCWOAHTHOM CUCTEMbI PACTEHWI.
[Mpv 3TOM 3aLNTHBIN SPMEKT MUKPOINIEMEHTA B
3HAYMTENBHOW CTEMEHW 3aBUCUT OT UCMONb3Ye-
MO [03bl MVKDOSMIEMEHTA, €ro XUMUYECKOM
hopMbI (CeneHaTbl UM CeNeHUTLI), @ ONTUMaTb-
Hasi 403a WHOMBMOyasrbHa A1 pasHbIX BYLOB
pacTeHun. O6paboTKa pPaCTeHWI CONaMK cene-
Ha (KOPHEBOe, BHEKOPHEBOE BHECEHVE MUKPO-
3NEMEHTa, YCIOBUS MIPOMOHMKY) MPU BbIbope
ONTVMasIbHON [103bl OOECTEYVBAET HE TOJSBKO

3aLMTY OT OKCMAAHTOB, HO TakKe CrnocobCTBY-
€T NOBbILLEHO YPOXKas U Ka4ecTsa MPOAYKLMN.
Kpome TOro, CenbCKOXO3ANCTBEHHbIE PACTEHUS,
oboralleHHble CeneHom, MPeACTaBsatoT coboi
OyHKUMOHAMbHBIE MPOAYKTbI MUTaHMs, obec-
MevMBaloLLIVie YemnoBeKa 3aLlMTON OT BUPYCHBIX,
KapaMoNOrMHeCKVX 1 OHKOMIOrMYeCKIX 3abore-
BaHWN.

Llenbto HacTosiLien paboTbl Oblna OLgHKa
3(PDHEKTUBHOCTY UCTIOSNb30BaHNA CefleHara Har-
pUs MPW BblpalLBaH ToMaTa B CTPECCOBbIX
ycnosusix 2017 roga Ha TepprTopumn HedeHcKom
Pecnybnvku.



Puc. 1. CpeaHeMecsiYHbIV ypOBEHs 0cankoB B arpesie-asrycre 2017 rona B YeyeHckor Pecriybivike.
Fig. 1. Average monthly rainfall in April-August 2017 in the Chechen Republic.

Puc. 2. CpeaHemecsiHHble TemriepaTypsi B arpesie-asrycte 2017 roga B YeqeHckor Pecrybrivike.
Fig. 1. Average monthly rainfall in April-August 2017 in the Chechen Republic.

PacTeHns BbipalLvBan Ha BbILLENOYEHHOM
YEepHO3EME  OKCMEPVMEHTasbHbIX  MOMew
OIBHY «YHeverckoro HMCX». CopeprxaHue
rymyca coctasuno 3,1%, noaeuxHoro gocdo-
pa— 11,5 mM/100 r, ypoBeHb OBMEHHOrO Kanns
- 14,5 mr/100 r, copep)aHue HUTPATHOro
asoTa — 0,3 Mr/100 r, pH noysbl - 6,9.

Paccany Tomata copTtoB YTpo 1 KpacHbil
BennkaH BbICaXVBaNM B OTKPLITLIA TPYHT B
Bo3pacTe 70 CyToK, U3 pacyeta 4 pact./m2.
PacnpepeneHne LensHOK PEHAOMU3NPOBAH-
Hoe. Pa3vep pensHku 2 X 7 M. [OBTOPHOCTb
YeTblpexkpaTHas. epvioa BereTaumumn CoCTaBmn
105 grent (ot 04.05.2017 po 16.08.2017).
Ypoxarn cobupan no Mepe Co3peBaHns Mmo-
[I0B, PEMVICTPYPYS Maccy 1 pa3Mepbl MIOLOB.

OborallgHvie NPOBOAVNM OMPLICKMBAHVEM
paCcTeHUIn PACTBOPOM CefleHata HaTpust (KOH-
ueHTpauus n3 pacdeta 40 r/ra (nm 4 mr/m2)),
BHeceHve ocyluecTenanm 3 pasa: 01.07.2017
(ba3a 3eneHoON CTemeHy 3pPenocTv nnoga);
11.07.2017 (cha3a Gypoi crnenoctvt mnopa) u
27.07.2017 (dpa3a nonHOM cnenoctt nnoaa).
OboralLieHne CeneHom pacTeHuin B 6onee pax-
He hasbl BereTauum He MPeACTaBNANOCH BO3-
MOXHbIM B CBSI31 C OOWUMbHBIMW AOXAAMU B
mMae 1 noHe 2017 ropga.

CopeprkaHue ceneHa ycTaHaBmBanm yo-
POMETPMYECKM, copepxaHiie BuTammHa C u
KapOTVMHOUOOB ONpefens OBLLENPUHATLIMM
meTopgammn (PykosopcTteo 2004). Tutpyemyto
KMCnoTHOCTb Tomata onpepensn no FOCT.
CopepxxaHne caxapoB YyCTaHaBnMBanM Mo

@

Benm4vHe Brix, KOTopyto onpeaensnm pedpak-
TOMETPUYECKV MO MOKA3aTeNto MPefioMIeHns
COKa. YPOBeHb CyxOro BeLLecTBa pervcTpyupo-
Ba/M rPaBUMETPUYECKN, COLEPXaHUE HUTPa-
TOB — C MOMOLLIO MIOHOCENEKTUBHOIO 3M1EKTPO-
Ja. ViHoekc Bkyca paccyvTbiBanm no opmyne:
Brix/20xTK+TK, roe TK — TuTpyemas kucnot-
HocTb. CodgpraHne BOLOPACTBOPUMBIX MUHE-
pasoB yCTaHaBMBaIM KOHLYKTOMETPUHECKN.

CratncTuyeckyto 06paboTKy pesynbTaTtoB
OCYLLECTBAAMM C UCMONb30BAHVEM CTaTUCTL-
4ECKOM nporpammbl Excel.

lMpakTieckn BO BCex pervoHax Poccum
2017 rop aBunca aHomanbHbIM, 1 YeveHckas
Pecnybnnka He Oblna UCKIHOHEHVEM: HU3KME
Temneparypbl BECHOWN, OMPOMHOE KOMMYECTBO
0Ca[IKOB B Te4eHre Mast 1 1ioHst (0bLLiee Komu-
4eCTBO 0CAOKOB 3a BereTauMOHHbIA Meprof
cocTasuno 550 MM, YTO MpeBbILLaNo cpeaHue
nokadatenu ans pecnybnmkin 8 300-600 M,
puc.1), TNpeaenbHO BLICOKME TemMnepaTypbl B
aBrycTe (puc.2) 06yCrnoBUAM CHKEHINE YPOXKas
N WHTEHCVBHOE MOPAXEHWE CEebCKOXO03SiA-
CTBEHHbIX PaCTEHUI GakTepranbHbIMK 3a60e-
BaHvamMn. OCOBEHHOCTV YCNOBUIA BereTaumm
BKJIO4aNIM TaKXKe MOBbILLEHHOE COAepKaHve
noaBWKHOrO  (hocdopa, BLICOKWN  YPOBEHb
0OMEHHOIO Kanusi 1 OYeHb HI3KOEe COAepKa-
HWe HATPaTHOro a3oTa (CM.BbILLE).

TpexkpaTHas 06paboTka pacTeHuin pacTBo-
POM ceneHata HaTpwis Bblna He TOMBKO HEOOX0-
JVMa B CBSA3M C YaCTbIMU OOXKAAMM, HO Takxke
onpefensna  OTCYTCTBME  TOKCUYECKOrO
abhekta  MuKpoanementa.  OborauieHne
PacTEHMIN CENEHOM 3HAYMMO MOBBILLIANO MMMY-
HUTET PaCTeHUIN 1 NPeaoTBPaLLano passuTue
Kaocnoprosa y OMbITHbIX PacTeHUn Tomara
(pnc.3), 4TO B 3HAYNUTENBHOWM CTENEeHU OoMon-
HAET JuUTepaTypHble AaHHble O MOBbILLEHNN

©

Puc. 3. Tomart, copT Y1po, pacteHusi, obpaboTaHHbIe (a) n He obpaboTaHHbIe (6) CesleHaToM HaTpMs.
Fig. 8. Tomato, variety Utro, plants treated (a) and not treated (b) with sodium selenate.



Puc.4. BrvsiHne oboralLeHsi PACTEHWMV CesleHOM Ha ypoyKali TomaTa.
Fig.4. Effect of plant enrichment with selenium on tomato yield.

Ta6mya 1. Buoxmmmyeckne rnokasarenu Tomarta
Table 1. Biochemical indicators of tomato fruits

Mokasartenb Ycnosusi YT1po
3KCNepuMeHTa
Cyxoe BelecTBo, % KoHTposb 5,9+0.1 a*
Se 6,3+0.1 b
Butamun C, mr/100 r KoHTponb 24.3+1 a
Se 33+2b
Hutpatbl, mMr/kr KoHTposnb 308+32a
Se 31430 a
KucnotHocTb Mr si651. Kucno- KoHTposb 0,55+0.02a
/100 Se 0,62:0.01b
Brix, % caxapoB KoHTpOosb 3,45+0.13 a
Se 3,8+0.12b
WHpekce Bkyca KoHTposb 0,86a
Se 0,93b
B-kapoTnH,mr/100 r KOHTPOSIb 0.84 a
Se 16D
JiukonuH, mr/100 r KoHTposb 4.7a
Se 7.3b
BopgopacTtBopumMbie KoHTposb 592 a
MUHepanbl, Mr/Kr Se 643 b
Ceney, MKF/Kr KoHTposb 71+1a
CyXxoli Macchbl Se 115089 b

*OAMHAKOBbIE VHAEKChI M10Ka3aTeier KOHTPOIbHBIX W OfbITHBIX PACTEHWI [/151 KaXKOOro
rnapameTpa COOTBETCTBYIOT OTCYTCTBUKO CTaTUCTUYECKU [OCTOBEPHLIX Pasinymi

(P>0.05).
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yCTOMYMBOCTU TOMata K Fuzarium wilt npu
obpaboTke ceneHom (Companioni et al, 2012).

PeaynbTaThl MCCNefoBaHUS B YCNOBUSIX
2017 roga Ha Tepputopum HedeHckom
Pecnybnuki mokasanu, Y4TO B YCMOBUSX aHO-
MaUTbHbIX BMXXHOCTV 1 CPEAHEMECSHHBIX TEM-
reparyp ypoxkan Tomara npu UCnosib30BaH!m
ceneHata Hatpus MOXET ObITb MOBbILLEH Ha
18,9% - copT KpacHbiii BenukaH 1 89,9% -
copT YTpo (puc.4). CTonb 6oMbLUne pasnnymns B
OT3bIBYMBOCTN COPTOB K BO3MEVCTBUIO CeneHa
CBSI3aHbl C CYLLECTBEHHO 6OMbLUE YCTONYM-
BOCTbIO COpTa KpacHblin BenukaH K Knagocmno-
p1O3y, B PE3ybTaTe Yero COXPaHHOCTb KOHT-
POJIbHBIX PacTeHUin copTa YTpo oOkasanacb
3HAYUTENBHO HXE MO CPABHEHWIO C COPTOM
KpacHbiin BenmkaH.

Buoxumndeckne nokasatenn  pacTeHun
NOATBEPXKAAWM MONOXWTENBHOE BO3AEICTBIE
ceneHa Ha pocT v pa3suTve pacTeHun. [daHHble
Tabmmupl 1 MokasbiBatoT, YTO ObOralleHue
CefleHoM  CrocobCTBYET YBEMHEHWIO Copep-
XaHve BuTamHa C, KUCNOTHOCTW, COAepXa-
HUS caxapoB 7 KapoTVHOMIOB.
BospacTaHue  ypOBHS HakonfieHUs Bogopa-
CTBOPVIMbIX MHEPASIOB YKa3bIBaNO Ha yyuLlie-

KpacHbiin * .
BenvKaH HME HYTPUEHTHOM 0OECMeYEHHOCTU PacTEeHMiA
6narofapst BHEKOPHEBOMY BHECEHUIO MUKPO-
5,5+¢0.1 A* anemMeHTa. B COBOKYMHOCTM Modbl pacTeHun,
oOOralLgHHble CEeneHoM, VMENM OO0CTOBEPHO
ST 6onee BLICOKWA VHOEKC BKyca, 4eM Miofpl
22+1 A KOHTPOBHbIX PACTEHN.
31:1B CpenHee copepaHue ceneHa B nnofax
pacTeHunin, 0borallieHHbIX CENeHOM, COCTaBMIO
29110 A 947 n 1150 MKI/Kr cyxoit Maccel (copTa
299+10 A KpacHbill BefIKaH 1 YTPO COOTBETCTBEHHO). B
0,50£0.02 A nepecyeTe Ha CbIpyl0 Maccy 3TO COCTaB/seT
52 1 68 MKr/kr. puHYMas BO BHYMaHWE, YTO
0,61:0.038 MPUHSATBLIN afeKBaTHbIN YPOBEHb MOTPebNeHs
2,45+0.11A ceneHa paeeH 70 MKr/agHb, noTpedneHne 300
2 45:011 B r oboralleHHbIX MI0QoB ToMaTa 0becneqnsaeT
: MOCTYMNeHNE B OpraHu3M YenoBeka 22-29%
0,74A ONTUMANBHOrO [ YesloBeKa YPOBHSI, YTO
0,81B MPeLCTaBNseTca KpaHe BaXKHbIM B CBSA3U C
1.04A BbISIBMIEHHBIM PaHee HV3KUM YPOBHEM CENEeHO-
BOr0  CTaTyca  HaceneHus  YeyeHckom
1.78 Pecnybnmki (Amarosa 1 op, 2017) v 3BeCTHbI-
53A M1 (hakTamy 3alUTHOrO AENCTBUS CefileHa OT
KapVONOrM4eCKUX 1 OHKONOMMYECKYX 3abone-
7.2B .
BaHui (FonybkuHa, ManassaH, 2006).
589 A TakvM 06pasoM, pesynsTaThl PadoThl CBY-
635 B [EeTeNbCTBYIOT O MEPCMEKTVBHOCTY MCMOMB30-
6051 A BaHMA BHEKOPHEBOrO BHECEHWHA CeneHa npu
- BblpaLLMBaHM TOMaTa B CTPECCOBbIX YCO-
947+10 B BUSIX.

ABTOPEI BoipaXxaloT 651aroqapHOCTb COTRYA-
Hukam YeveHckoro HUNCX Mymurosoii P.X. u
Enmypsaesoit @.[]. 3a nomoLLb B rpOBEAeHN
SKCrepUMeHTa.
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