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Effect of drought on photosynthetic characteristics, stomatal conductance and water use efficiency
in juvenile pedunculate oak (Quercus robur L.) plants

P.M. Evlakov, A.A. Popova, V.S. Ryzhkova, K.A. Shestibratov, V.G. Lebedev (Voronezh State
Forestry University named after G.FE. Morozov; Institute of Bioorganic Chemistry of the Russian
Academy of Sciences)

Due to anthropogenic activities during the era of industrialization, there was an increase in
the concentration of carbon dioxide in the atmosphere, which led to global climate change. These
effects, i.e., increased levels of atmospheric carbon dioxide, drought and extreme temperatures,
have caused many abiotic stresses, leading to a decrease in the photosynthetic productivity of
crop and woody plants. The effect of a 6-week drought on the parameters of leaf gas exchange
and transpiration in juvenile pedunculate oak plants was studied. The experiment used four
contrasting families of second-year pedunculate oak plants grown in greenhouse conditions
during the 2023 growing season. After cultivating plants under drought conditions, the main
characteristics of photosynthesis were measured, including the rate of apparent CO, assimilation,
stomatal conductance, transpiration rate and water use efficiency, as well as leaf temperature in
the leaf chamber. It has been shown that seedlings experiencing drought are characterized by
a decrease in the intensity of photosynthesis, transpiration and stomatal conductance. Among
the considered offspring of plus trees, families with low and high assimilation capacity for carbon
dioxide absorption are distinguished. Under stress conditions (moisture deficiency), a decrease
in the intensity of photosynthesis is observed for all families against the background of a decrease
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in stomatal conductance (correlation coefficient »=0.8). Among the families under stress,
resistant ones can be identified, the intensity of carbon dioxide assimilation in which decreases to
a lesser extent compared to other genotypes. Families are identified that, under stress conditions,
show a pronounced decrease in stomatal conductance and photosynthesis intensity. Our results
indicate a strong individual genotypic response of trees to a decrease in their moisture supply.

Key words: stomatal conductance, intensity of visible photosynthesis, intensity of transpiration,
offspring of plus trees, pedunculate oak

Baugnne 3acyxu Ha (poTOCHMHTETHUECKHE OCOOEHHOCTH, YCTHHYHYIO MPOBOAMMOCTH U 3hdeKTHB-
HOCTb HCII0/Ib30BAHHS BO/IbI Y I0BEHWIbHBIX pacTenuii xyoa yepemryaroro ( Quercus robur L.)

I1.M. EBaakos, A.A. ITonosa,B.C. PeikkoBa, K.A. Illectuoparos, B.T. Jledenen

M3-3a aHTPONIOTeHHOM AESITEIEHOCTU B 3IIOXYy WHIYCTPHATU3AIAN ITPOUCXOIUIIO YBEIIHYC-
nue xonuentpauun CO, B aTMocepe, YTO TIPUBENTO K TIIOOATbHBIM M3MEHEHUAM KIIMMATa.
[ToBBIIIEHHBII YPOBEHD YIJIEKMCIIOTO Ta3a, 3acyXa M 9KCTpeMabHbBIE TeMIIEPATyPhI SIBISTIOTCS
a0MOTMUYECKUMU CTPECCOBBIMU (DaKTOpaMU, BBHI3BIBAIOIIMMU CHUKEHUE (DOTOCMHTETUUECKOMA
MPOAYKTUBHOCTU CEJIbCKOXO3SIMCTBEHHBIX U APEBECHBIX pacTeHuil. B xome uccienoBaHus
OBbLJIO M3YYCHO BIMSHKE 6-HEeIeIbHOM 3acyXd Ha IMapaMeTphl ra3000MeHa M TPaHCITHPALIMI
JINCTA Y IOBEHWJIBHBIX PaCTEHMI My0a Yepenryatoro. B skcrieprMeHTe MCITOTh30BAIM YEThI-
pe KOHTPACTHBIE TTO TIPOMCXOXICHUIO CEMbU PaCTeHUI Tyba YepeIryaToro BTOPOro Toia Ku3-
HH, BBIpAIIEHHbIC B YCIOBUSX TEIUIMII B TeUeHUE BereTaimoHHoro rieprona 2023 roma. IMocie
KYJIBTUBUPOBAHUS PACTEHUII B YCIOBUSIX 3aCyXU ObUIM U3MEPEHBI OCHOBHBIC XapaKTepUCTUKU
(hoTocuHTE3a, BKIOYAsA CKOPOCTh BUAMMOM accuMuiisiunu CO,, MPOBOAMMOCTD YCTBUIL, MH-
TEHCUBHOCTb TpaHCHUpanuu, 3(GEeKTUBHOCTh UCITOJIB30BAHUS BOIBI, a TAKXKE TeMIIEpaTypy
smcta. [TokazaHo, 9TO IJIST CESTHIIEB, MCITBITHIBAIONINX 3aCyXy, XapaKTepHO CHIKCHUE MHTCH-
CHBHOCTHM (DOTOCHHTE3a, TpAaHCIIMpPAIlMU W YCTBMYHOU TpoBommMmocTH. Cpemnm paccMmarpu-
BaeMOTO TTOTOMCTBA TUTIOCOBBIX IEPEBHEB BBIACISIOTCS CEMBM C HU3KOM 1M BBHICOKOI acCUMU-
JISSIIMOHHOM CITOCOOHOCTHIO YCBOCHUSI YIJIEKUCTOTHI. B yciaoBusix ctpecca (neduinra Baaru)
IJISE BCEX CeMEi OTMEYaeTCsl CHUKCHUE MHTEHCUBHOCTH (DOTOCHMHTE3a Ha (POHE YMEHbBIIICHUS
YCTbUYHOM MTPOBOAUMOCTH (KoadbduiimeHT koppesauuu » = 0,8). Cpean sKcrepruMeHTaTbHbIX
ceMeii MOXXHO BBIIETUTh YCTOMYMBBIC, MTHTEHCHBHOCTD YCBOCHUS YIJIEKUCIIOTO Ta3a y KOTOPHIX
yOBbIBAaET B MEHbLIEH CTENEHU, B CPABHEHUU C APYTMMHU reHotunamu. OfHaKO B TO Xe BpeMs
BBISIBIICHBI CEMbU, Y TIPEACTaBUTENCH KOTOPBIX B YCIOBUSIX 3aCyXM HAOJIOMACTCS BRIPAXKCHHOE
CHIXKEHHE YCTBUYHOM MPOBOAMMOCTHU M UHTEHCUBHOCTH (poTocuHTe3a. [TosyuyeHHBIE HAMU pe-
3yJIbTAaThl CBUIETEILCTBYIOT 00 MHAMBUIYAJIbHOI FeHOTUTIMYECKOM peaKIIMK IPEeBECHBIX pacTe-
HUI Ha yMEHBIIICHUE MX BIar000eCIIeYeHHOCTH.
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¢doToCcuHTE3, TpaHCIIMPALIYS, TTOTOMCTBO TUTIOCOBBIX I€PEBbEB, TEHOTUI, YCTOMUUBOCTD
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