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KJIIOYEBBIE CJIOBA
npopocmkKu U pacmeHus
080WHOU cou u ¢acoau,
Hampuii Xs10pud, 3aco/eHue,
memHosas ¢asa, ceemosas
¢dasa, UHMEHCUBHOCMb
¢omocunmesa,  3eseHble
nuameHmbl, XA0pOPUA.

®oToCUHTE3, YHUKAJIbHBIA PHU3UKO-
XUMHWYECKUN TpOLecC, OCYLIeCTBJIsIeMbIH
Ha 3eMJie BCEMU 3eJIeHbIMU PAaCTEHUSIMU U

B Hawux uccnedo8aHusix Mbvl U3YyHUAU OCOGEHHOCMU
¢omocuHmemuyeckux = npoyeccog y  3MUOAUPOBAHHbIX
npopocmkog 08owHoli cou copma H3ympyd u ¢acoau 3ee3da
Bocmoka npu cmeHe ycao8ull oceeujeHusl U 8AUsIHUE PA3JAUYHbBIX
KOHYeHmpayuu X/10pudH020 3aCco/1eHUs] Hd 3MU NPoYecchbl.

HccaedosaHuss nokaszaau, ymo npu nepeHoce pacmeHull
080WHOLl cou u ¢aconu u3 memHol asvl HA ceem 8 yCaA08UsX
X/0pudH020  3dco/eHusl  UHMEHCUBHocmb  pomocuHmesa
CYWEeCmMBEHHO CHUMAemcs, 4mo 00yC/108/1€HO YMeHbUEeHUeM
Ko/lu4ecmea 3e/eHblX NU2MeHmMos8 U 0c/aab/eHueM NnpoYHocmu
€8513U X/10p0PUNN-0e/AKOBbIX KOMNAEKCOB.

KnroueBoi 3€eJIEHOI'o

byHKUMEN
ABJISIETCA doTocuHTE3,

06eCHe‘{HBa}OH.lHﬁ JHepreTudeckoe

pacTeHust

HEKOTOPBIMHU O6aKTepUsaMHU U COCTOSIHME KJIETOK W CHaOXamoUuh HX
ob6ecreyrBarOUIAi npeobpa3oBaHue HHTepMeJuaTaMd U IJIACTUYECKHUMU
3JIEKTPOMAarHUTHOW 3HEPrUuM COJIHEYHBIX BellleCTBaMH. KusHecnocob6HOCTB
Jiydel B 3HEpPrul XMMHUYECKUX CBf3eH pacTeHuy, Ux YCTOUYUBOCTD

pPa3/IM9YHbIX OPTraHHUYECKHX COGAHHGHHﬁ.
OcHoBa d)OTOCHHTEBa—l'IOCJ'Ie,E[OBaTeJ'[bHaH
nernb OKHC/IHWUTEJIbHO-BOCCTAHOBHTEJIbHBIX
peaKuHﬁ, B X0l€ KOTOPBIX OCYIIECTBJIAECTCA
InepeHoc JJIEKTPOHOB AOHOpa-

(Boma, BOJOpOA) K
akuentopy-okucautento (COz, ayerarT) c

oT
BOCCTAHOBUTEJIS
o6pas3oBaHUEM BOCCTAHOBJIEHHBIX
coejUHeHUHN (yraeBOJ0B) U BblJleJIEHUEM
02, ecnu okucasieTcs Boja [9].
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ONnpeJiesIAIOTCS B IEePBYI0 O4yepesib TeM,
HACKOJIbKO NpOTEeKalT
dusmosiornyeckue

CJIaXKeHHO
OMOXUMHYECKHE U
nporeccbl GOTOCUHTE3a, KAKOB 3amac HUX
NPOYHOCTH, KaKOBAa JIAOUJIBbHOCTb ITHX
NpOIeCCOB M CHOCOOHOCTb HCIPABJATH
BO3HHKalOII[Me HenoJaAKu. A U36bITOYHOE
3acoJieHue -

3TO OAWNH

NPUPOJHBIX U

U3
pacrpocTpaHeHHbIX
aHTPOIOreHHbIX (GAKTOPOB, BO3/EHCTBUE
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KOTOPOTO  BBIHYXKJJ€Hbl  HCIBITHIBATH
3eJieHble pacTeHus [3, 4].

Kak cka3sbiBaeTcsl 3TO BO3/eHCTBUE
Ha PasHbIX CTOPOHAX POTOCUHTETUUECKOU
JlesITeJIbHOCTH, KaK U3MEHSEeTCsl CKOPOCThb
CUHTe3a y4aCTBYMOIIUMX B 3TOM IIpoliecce
IUTMEHTOB, OCOOEHHO €eCJId pacTeHUs
HaxXxoAsATCA B  TEeMHOTe, a  3aTeM
IIepeHOCATCS Ha CBET — MOJIYYUTh OTBET HA
3TH U Jpyrde BONPOCHl — ILieJib HaIIUX
OMBITOB C MOJIOJbIMH pacTeHUsIMU $HacoJu
[12].

OCHOBHbIMH  (POTOCUHTETHUYECKHU
JlesiTeJIbHbIMA KOMIIOHEHTaMH JIUCThEB
pacTeHUuH SABJSAIOTCS 3eJieHble TUTMEHThI —
xJa0podusibl a U b. OnTUYecKHe CBOKCTBA
%} doToxuMHuyeckas
XJI0pOUJIJIOB ONpPeAeSIIOTC XUMUYeCKON

CTPYKTYPOH HX MOJIEKYJI, TO3BOJISIOLIEH

dKTHBHOCTDb

HOTJ/IOATh
UCIO0JIb30BaTh ee A
opraHHUyYecKuXx BelecTs [11].
YcioBus cpejipl, B IEPBYIO 04epe/ib
CBET, OKa3blBAIOT CUJIbHOE BJIMSIHME Ha

COJIHEYHYIO JHEepPTruIo H

OUOCHHTEe3a

GYHKIMOHA/NbHY0 aKTHBHOCTb pPacTeHUH,
YTO OTpakaeTci Ha HUX MUTCMEHTHOM
annapate. CozepaHue M COOTHOILIEHHE
oTpeJ eIl TCS
BHEIIHHUMU W BHYTPEHHUMU (aKTOpaMH,
JleiCTBUEe KOTOpPbIX MHTErpupyeTrcsi B
AKTHUBHOCTH JIBYX IIPOLECCOB — OUOCHUHTE3e
Y Jlerpajaldyu NUrMeHToB [2].

[lo paHHBIM aBTOpOB [8] Takxe

IIMT'MEHTOB MHOT'MMH

OTMEYalT, YTO B YCJAOBUAX XJIOPUJHOIO
3aC0JIeHUs] CHUKAEeTCs NMPOYHOCTb CBSI3U
xjopodusia C
KOMIIJIEKCOM.
ABTopsl [5] Munun6epr C.4. u 3y JI.
B IJKCIEpUMEHTaX C JIUCTbSIMU ¢acou

6eJIKOBO-JIUITUIHBIM

MOJIYYUJIU JJaHHbIe, KOTOPbI€e M0KA3bIBAIOT,
yTo cjaaboe cyabdaTHOE U XJOPUJHOE
3aco/ieHHe CIOCOOCTBYET YIPOYHEHUIO
CBSI3U MUIMEHT O6eJIKOBOTO KOMILJIEKCa.
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ABTOpbl  mpepmoJsiaraloT, 4YTO  OEJIKU

npe/loXpPaHSaT XJI0pOPUILI oT
paspylleHUs U CTAOUJIU3UPYIOT KOMILJIEKC
o/ JeNcTBHUEM 3acoJieHusl. [Ipu
MOBBIIIEHUH KOHIIeHTpal 1 coJien

NPOYHOCTb CBSI3W YMEHbIIAETCH.
doTocuHTETUYECKAS [IeATEbHOCTD
pacTeHU 3aBHUCUT OT MHOTHUX BHENIHUX
$aKTOpOB, U TJIaBHble U3 HUX — YCJIOBUS
OCBellleHHs, HaJMuMhe YTJIEKMCJIOTO rasa,
TeMIepaTypa OKpy»Karolei cpeapl,
BO/IOCHA0XKeHWe U MUHEepPaJIbHOe MUTAHUE.
QdakTopbl BHEIIHEW Cpejbl, BO3JEHCTBYS
Ha OT/eJibHble peakUud (OTOCUHTE3],
BbI3bIBAIOT  HU3MEHEHUEe aKTUBHOCTHU
$OTOCUHTETHYECKOTO amnmapaTa B LeJIoM,
YTO B KOHEYHOM UTOTe oNpeJiessieT 00LyI0
NPOAYKTUBHOCTb pacTeHHUH [7].

B yc/10BMSIX TOYBEHHOT0 3aCOJIEHUSA
dboTocHHTE3 IpeTepneBaeT CylleCTBEHHbIE
M3MeHeHHUs B pe3y/ibTaTe TOKCHYECKOTo U
OCMOTHUYECKOT0 BAUAHUA coJieil. [Ipu aToM
Ipyd NPSMOM BO3JEUCTBUU U3OBITOYHOIO
3acoJieHus Ha dboTocuHTETHUYECKHE
npoLecchl Apyrue
M3MeHeHHs] 06MeHa Bell[eCTB, B YaCTHOCTH,

IMpoOUCXoOAT u

BOJIHOTO peXHUMa.
OxHu  aBTOpBI  [6]
CHIDKEHUE coJiepKaHus xJyopoduiia B

OTMEYaloT

JIUCTBSIX  KYJBbTYPHbIX paCcTeHUH NOJ,

JIECTBMEM  XJIOPUJHOTO  3aCOJIeHHs,
apyrue [10] - moBbllIeHWE COAepKaHUSA
xJ0poduJIia a U¥ HEKOTOPYIO CTAaOUIBHOCTh
cofepxaHusgs  xjopoéussa b,  OHH

CBA3bIBAIOT HN3MEHEHHE KOJIN4eCTBa

xjaopodusia co CTeNeHbI0
COJIEyCTOWYMBOCTH pPACTEHHWH, a TaKXe C
KayeCTBOM U KOJIMYECTBOM 3aCOJIEHUS
cybcTpara.

MeToaMKa ucc/ie 0BaHHi

JlaGopaTopHbI€ ONbITHI 10 BJAUSTHUIO
XJIOPHUTHOTO
dboToCHHTETHYECKHE

34CO0JIeHHUd Ha
IOKa3aTeJIu
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OBOIIIHOM coU W ¢acosd B PpasJUYHbIX
pacTBopax XJIOPUAHOTO 3aCOJIeHUs ObLIH
nposezieHbl JokKTopaHToOM KrMm B.B. B
pa3zesie JOKTOPCKOW JAWccepTaldyd IpHU
HHcTuTyTE reHeTHKH U

3KCIepUMEeHTa/bHON GUOJIOTUM pacTeHUU

B 2021 roxy B  YeTbIpeXKpaTHOU
NOBTOPHOCTH.
Martepuan i  MccieoBaHUA

OBOILHag cod copTa U3ympyn ¥ oBolHas
dacosb copTa 3Be3a BocToka.

Jlis TmpoBeleHUS IKCIepUMeEHTa
ceMeHa OBOIIHOM cou W dacosu mocie
3aMayvBaHUs OMeIlaIU /11 HAbyXaHUs U
npopalMBaHus B
JUCTUJIIMPOBAHHOM BOJie, a yepe3 3 CYyTOK
II0CJIe TOTO KaK CeMeHa NPOKJIHYJIUCh U
IPOPOCTKHU
IIEPEeHOCUJIM Ha CBET U paclpefessiiv Mo

TEeMHOTe B

BbIpOC KOPpEIIOK, 3THU

10 wrTyk cemaH B d4awku lletpu
pa3/IMYHBIMU KOHLEHTpPALUsMH COJIEHBIX
pacTBOpPOB.

1). pucTuIMpoBaHHasg BoJa -
KOHTpOJIb;

2). 0,40 % pacTBOp XJIOPUCTOTO
HaTpus;

3). 0,60 % pacTBOp XJOPHUCTOTO
HaTpus;

OcMmoTuyeckoe
pactBopos 0,14 MIla.

OnbIThl B J1aOOPATOPHBIX YCJIOBHUIX
IPOBOJMJIKCH B 4 cpoka: 1 cpok — 3 fieHb, 2

JlaBJieHHe

www.innacademy.uz

CpOK - 5 zieHb, 3 cpoK - 7 JieHb, 4 cpok — 10
JleHb, II0CJIe HavaJla OCBelleHus ([epeHoc ¢
TEMHOBOM B CBETOBYIO $asy).
KosnuecTBeHHOE onpezesieHUe

3€JIEHbIX ITMI'MEHTOB [MpOBOANUJIOCH

CeKTPpoPOTOMETPHUUECKHUM MEeTO/I0M,
MHTEHCUBHOCTD doTocuHTE3a
omnpejessaach no MeToay ®.3.
BopoayinHom. [IpoyHOCTB CBSI3U
xjopodussia ¢ 6eJKOM oOmNpeaessJd Mo
CTeNeHU WU3BJeYeHUs1 xJyopodusia MNpu
HU3KUX U BBICOKUX KOHI|eHTpaLusax
aleToHa B neTpoJieiiHoM adupe [1].

Pe3ysibTaThl HCC/1e0BaHUM

B Hamux wuccrefoBaHUAX —IIpHU
IlepeHoce pacTeHHWU OBOILHOM COMU COpTa
N3ympyn u dacosu coprta 3Be3za BocToka,
M3  TeMHOM  da3bpl  Ha
HabJ110/jaeTCsl 3HAYUTeJbHOE TOBbILIEHUE

CBETJYIO,

KOHLEHTPAaLUU 3eJieHbIX NUTMEHTOB IO
Mepe yBeJMYeHUs pocTa pacTeHui. [lpu
3TOM  KOJIMYeCcTBO  xJjopoduwiia a
yBeJIMUMBaAeTCsl 6oJiblile, YeM XJopoduiia
b y pacTeHuit Ha Bcex BapuaHTax. [Ipu aTom
HabJ/10/jaeTCs 3HAYUTEJbHOE CHIKEHHe
O6UoCHUHTEe3a MOJIEKYJ NWUTCMEHTOB B
NPUCYTCTBUHU COJIEH XJIOpU/Jia HATpUs MPHU
pa3HbIX KOHIEHTpaLuaX, 4YeM G6oJblie
koHueHTpauusa ot 0,30 - 0,40 k 0,60 % no
CpPaBHEHHUIO C KOHTpOJIEM
(aucTunnvpoBaHHas Boza) (puc. 1).
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CcoA CoA CoA coAa coAa coAa coAa coAa

XNa Xna xXxna xna XxnB Xn1B X1B X1B

koHT NaCl NaCl NaCl koHT NaCl NaCl Nacl
pon 0,30 0,40 0,60 pon 0,30 0,40 0,60

b % % % b % %

mlcpok 1,8 15/13 1,1 2 1,5 1,3
2cpok 6,5 36 3,2 28 1,7 1 08
3cpok 11 7 6 5 3 13 11
4cpok 13,3 9,2 7,7 6 5 24 2

%

1
0,6
0,8
1,5

M 1 cpok
I FF I
dac dac dac dac dac dac dac dac 3 oK
ONb O/b Ofib ONb ONb O/b ONb O/b P
XNa Xxna xaa xaa xnB X1B X1B X1B 4 cpokK

koHT NaCl NaCl NaCl koHT NaCl NaCl Nacl
pon 0,30 0,40 0,60 pon 0,30 0,400,60
b % % % b % % %
21 1,7 1,2 09 16 1,3 1,1 0,7
68 4 28 24 13 08 05 04
11,7 7,4 54 04.a 2,5 1,1 09 0,6
13,8 10 7,2 52 43 2 16 1,2

Puc. 1. CozepkaHue 3esIeHbIX MUIMEHTOB B JIMCThSIX OBOILHOM cou copTa U3ympya u
dacosu copra 3Be3za Boctoka

[Tpu XJIOPUTHOM 3acoJIeHUU
HaKoOIJIeHHEe XJIopodusa a v Xjaopodpusia
b B CTeleHd OTCTaeT OT

HaKOIlJIEHUA KOHTPOJIbLHOM

OoJiblIEeH
€ero B
BapHUaHTe.

Haru ucciejoBaHus MoKa3ajiu, 4TO
IpU CMeHe peXkMMa OCBeleHHsl OT TEMHOM
¢dase K CBeTJION Yy KOHTPOJIbHBIX PAaCTEHUH
OBOIIIHOM cou W ¢acosn HabJ0AAN0Ch
YCTOMYMBOE HapacTaHWe UHTEHCHBHOCTHU
3aKOHOMEPHOCTb

dotocuHTe3a. UHas

BblSIBJIEHA Y pacTeHHWH OBOILHOW COU U
dacosm B pas/IMYHBIX COJIEBBIX HATPUU
XJIOPUJHBIX 1-i  cpok
HabOJOJAeHU y HUX Oblla oOGHapy:eHa

BApPHUAHTAX: B

TEH/IeHIIUs K CHIDKEHHWI0O MHTEHCHUBHOCTH
doToCHHTE3a 10 CPAaBHEHUIO C PACTEHUSIMU
B KoHTpoJie. [lpu 3ToM, 4yeM O6oJblle
KOHIIEHTpAlMsi PaCcTBOPOB XJIOPUAHOTO

3acoJIeHUs TeM JieiicTBUe 6ojiee BbIpaXKeHO
(puc. 2).
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Puc. 2. UHTeHCUBHOCTb POTOCHMHTE3A y MOJIO/JbIX pACTEHUHN
OBOIIHOM cou U pacoJiu

[lo mMHeHuto aBtopa [11], mocie
HEKOTOPOro NepBOHAYaJIbHOI'0 CHUKEeHUS
MHTEHCUBHOCTb (OTOCUHTE3a pacTeHUHU

ObICTPbIM NEepBUYHBIN OTBeT (cTpecc-
peakiuys) u
JUIATEJIbHBbIA 3Tal, B Mpolecce KOTOPOTO

3HAYUTEJIbHO 6oJiee

3acojieHHOoro QgoHa B  JlaJibHeHLIeM 06pa3yloTcs HOBble, 6oJiee HaJeXKHble U
BbIDAaBHUBAETCSI C HWHTEHCUBHOCTHIO B 6osiee 3¢ deKTUBHbIE 3alUTHbIE
KOHTPOJIE, 4YTO CBU/IETEJbCTBYET O MeXaHU3MBl, OTBETCTBEHHbIE 3a
IPUCIIOCOGUTENbHBIX nepecTponKax NPOTeKaHHE OHTOreHe3a B  YCIOBUSAX

dusmosornyeckux GyHKIMU opraHusMa K
HOBBIM, 9KCTPEMaJIbHbIM YCJIOBHUSIM.
JlanHast 3aKOHOMEPHOCTb
Ha0JII01aeTCs U B HALIUX 3KCIEPUMEHTAX: B
BapUaHTe C XJOPHUJAOM HaTpus B
3aBUCHUMOCTH oT WHTEHCUBHOCTH
KOHIleHTpauuu 3acosienusa ot 0,4 k 0,6 %
doTocuHTEeTHYECKaAs
COXpaHseT HeKOTopoe
CpaBHEHHHU OT KOHTPOJIbHOIO BapuaHTa. A

AedTeJIbHOCTb
OTCTaBaHHE B

K 3-My ¥ 4-My CpOKaM y pacT€HUU OBOILLHOM

AJIUTEJIbHOT'O I,L'[(EI\/’ICTBI/IH cTpeccopa. Ecan

CTpeccoBoe  BO3/EeHCTBUE  MpeBbIIIAET
3al[MTHblE BO3MOXXHOCTH OpraHu3Ma, TO
pasBUBaeTCs IMOBpeXJeHUe U
HAaCTyNUTb TUbessb [6].

B namux

MOXeET

UCCIeIOBAaHUSAX  TIPU
pas3/IMYHbIX KOHIIEHTPaLUAaX XJIOPHUAHOTO
3acojieHMsT OT CJabo 3acoJIeHHOTO K
Cpe/jHeMy 3aCOJIEHUI0 TOBpeXJeHUs |
rubesib pacTeHUU OBOUIHOU cou U dacosu
He HabJ1101aJ10Ch.

cou U dacosu Mbl MOXEM HabJIOJAThb BBIBO/IbI
peskoe CHIDKEHHEe WHTEHCUBHOCTH Takum  o6pa3oM, NOJyYeHHbIE
doToCMHTEe3a B pa3/UYHBIX 3aCOJIEHHBIX pe3yJbTaTbl  MOKa3bIBAlOT, YTO MpHU

BapHUaHTax, 10 CPaBHEHHUIO C KOHTPOJIbHBIM
BapUAHTOM.

M3BecTHO, 4YTO B  IMpolecce
aZanTallMy pacTeHHWe MPOXOAUT Ba 3Tamna:

IlepeHoce pacTeHUW OBOLHOW COU M
dacosm u3 TeMHOM a3bl Ha CBeT B
YCJIOBUSIX XJIOPUJIHOTO
VHTEHCHUBHOCTb

3acoJIeHus
doTocuHTe3a
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CyluieCTBEHHO CHHKAETCA, 4qTo cJ1ab0o3acosIeHHbIX M CpeaHe3aCOoJIEHHbIM
06yc1101311eHo YMEHbIIEHHEM KOJIMYeCTBa HaKOIlJIEHHue XJlOpO(l)I/IJIJIa au leopocl)mma
3eJIeHbIX IIMICMEHTOB M 0cJabJeHUueM b B OOJIbIIEH CTEINEHU OTCTAeT OT
IIPOYHOCTHU CBA3HU XJIOpO(l)I/IJ'IJ'I-6eJ'IKOBbIX HAKOIlJIEeHUA ero B KOHTPOJIbBHOM
KOMIIJIEKCOB. BapHaHTe.

[Ipy  xJI0pUAHOM  3acOJIeHUH B
pas/IMYHbIX KOHLeHTPaLHAX oT
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