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Influence of chloride salinity on primary photosynthetic processes in potato leaves
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Key message. We investigated the effect of 125 mM NaCl on the potato leaves photosynthetic parameters (the content of
chlorophylls a, b, and carotenoids; photochemical activity o fphotosystem II).
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Soil salinization is one of the main adverse abiotic factors that reduce crop productivity. Potato is the fourth food crop in the
world after rice, wheat and corn. Wild Solanum species are relatively resistant to salinity, while modern varieties that are the
product of long-term breeding are much less salt tolerant. The effective functioning of the assimilation apparatus is one of the
most important indicators of plant state.

The experiments were conducted on potato (Solanum tuberosum L.) plants, cv. Lugovskoi (identifier 8301891). Plants were
regenerated in vitro from apical meristem and cultivated on half strength MS agar medium for 30 days [1]. After 14 days of
adaptation to liquid medium plants were transferred either to the medium with 125 mM NaCl. As a control, was used a 0.5 MS
culture medium without the addition of NaCl. The effective concentrations of NaCl were taken from a previous study [2].
Photosynthetic parameters were determined in the leaves of potato seedlings 6 days after the beginning of the NaCl treatment.
The photochemical activity of plants was measured a JUNIOR-PAH fluorimeter (Walz, Germany).

The content of chlorophylls a, b and carotenoids showed a significant response to salt stress: 2-2.5 times lower than the
control values.

The maximum quantum yield of photosystem 2 (PS 2) (Fv/Fm) under control conditions corresponded to the Fv / Fm values
characteristic of other plants not subjected to stress [3]. Under the salt stress conditions, the Fv/Fm decreased 2 times. A
similar trend was observed for the effective quantum yield (Y (1)) and electron transport rate (ETR), which under salinization
conditions decreased by 40% relative to the control.

The described above results indicate a high sensitivity of the potato plants photosynthetic apparatus to chloride salinity.

The reported study was funded by RFBR, project number 19-34-90051.

BnansHmne XnopyuaHOro 3aconeHmns Ha NepeBrnyHbIe (POTOCUHTETUYECKME NPOLECCHI B TMCTbAX KapTogens
Janunosa E.L., Konomeiiuyk J1.B., EdoumosaM.B.
HaumoHanbHbI nccnefoBaTeibCKMii TOMCKMIA rocyjapCTBeHHbIV YHUBepcUTeT, ToMck, Poccus

AHHOTaums. WccnegoeaHo geiicTene 125 MM NaCl Ha hoTOCMHTETUYECKME MOKasaTenn (Coaep>KaHue xnopodmnios a, b, v
KapoTUHOMAOB; (POTOXMMUYECKYHO aKTVBHOCTH (poTocucTeMsl 1) incTbes KapTodens cpeaHecnenoro copTaJlyroBckoii.
Kntouesble cnosa: Solanum tuberosum L., xnopuaHoe 3aconenve, cpoTocucTema ll, (hoToXMMMYECKas aK TUBHOCTh

3aconeHve noys ABMAETCA OAHUM W3 OCHOBHbIX He6MaronpuATHbIX abUOTUYECKUX (HAKTOPOB CHUXKAIOLWMX MPOAYKTUBHOCTb
CeNbCKOXO03ANCTBEHHbIX pacTeHuii. KapTodenb - uyeTBepTas MpPOLOBONLCTBEHHad Ky/bTypa B MWpPEe MOCAe puca, MLEeHULbl W
KyKypy3bl. PacTeHus kapTodens AWKUX BULOB OTHOCUTENIbHO YCTONYMBBI K 3aCO/MEHNIO, O4HAKO COBPEMEHHbIe COPTa, ABASAIOLLMeCs
MPOLYKTOM [0MrOBPEMEHHON CeneKkunm, 3HaunTeNbHO 60nee NOABEPXKEHbI AENCTBUIO CONN. BaXKHbIM MOKa3aTenem COCTOSHWS BCEro
pacTUTeNIbHOro opraHn3ma ABnseTca aPPeKTUBHOE PYHKLNOHNPOBAHNE acCCUMUIALMOHHOIO annapara.

Wccnegosanus npoBogunuck Ha Kaptodene (Solanum tuberosum L.) c. Jlyrosckoii (uaeHTudmkatop 8301891). O340pOBEHHbIE
pacTeHus-pereHepaHTbl NOMyYanu METOLOM MWKPOK/IOHANbHOIO PasMHOXEHMS in Vitro u KynbTWBMPOBaNM Ha arapu3oBaHHON
nuTaTensHol cpefe Mypacure-CKyra ¢ MONOBMHHBIM COCTaBOM MUKPO- 1 MakpoanemeHToB (0,5 MC) B TeueHne 30 cyT [1]. Mocne
2-HefleNbHOro pocTa pacTeHWUi Ha rMAPONOHHON YycTaHOBKe B cpede 0,5 MC pacTeHMs MepeHOCUNIM Ha Ty Xe CaMylo cpegy C
pob6asneHvem 125 MM NaCl. B kayecTBe KOHTPO/IbHOrO BapuaHTa MCMOMb30BanW nuTatenbHy cpegy 0,5 MC 6e3 gob6aBneHus
NaCl. [eiictyrowias koHueHTpaums NaCl 6bina BblbpaHa Ha OCHOBaHUM NpeAblayWnX uccnegoBaHuii [2]. ®oTOCMHTETUYECKNE
nokasate/nin OMpejensnu B NIUCTbAX MNPOPOCTKOB KapTodens yepes 6 AHeil nocne Havana o6pab6oTkm NaCl. [ns un3mepeHus
(hOTOXUMMYECKOIN aKTMBHOCTY acCUMUISILMOHHONO annapaTa ncnonb3osanun gayopumetp JUNIOR-PAM (Walz, FepmaHus).
Cofiep>xaHne OCHOBHbIX BUA0B (DOTOCUHTETUYECKUX MUTMEHTOB - X/I0POMANOB &, b 1 KapoTUHOMAOB CHUXanocb B 2-2.5 pasa B
0TBET Ha CO/eBO CTpecc.

MaKcuManbHbIii KBaHTOBBIW BbIXog oTocuctembl 2 (PC 2) (Fv/Fm) B KOHTPO/IbHLIX YCNOBUSAX COOTBETCTBOBAN BeNMYMHaM Fv/Fm,
XapakTepHbIM ANA  ApYyrux pacTeHwuid, He MOABEPrHYTbIX CTPeccoBbIM Bo3geicTBuaM [3]. B ycnoBuax CONeBOro crpecca
NPOUCXOANSI0 CHWXKEHWE 3HauveHusa nokasartens Fv/Fm npumepHo B fiBa pas3a. AHanornyHas TeHAeHUWUs OTMeyeHa A9 BeIMYMH
appekTnBHOro KeBaHToBoro Bbixoga (Y(Il)) u ckopocTu 3anekTpoHHoro TpaHcnopta (ETR), KoTopble B YCNOBUAX 3aCONeHUs
CHWXKanncb Ha 40% OTHOCUTENIbHO KOHTPOSA.

MpeacTaBneHHble AaHHble CBUAETENbCTBYIOT O BbICOKON YyBCTBMTENbHOCTU (DOTOCUHTETUYECKOrO annapaTa pacTeHWn kapTodens K
XNOPUAHOMY 3aCOMEHMIO.
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