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Quantitative estimates of the daily dynamics of carbon sequestration by juvenile plants of birch,
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In conditions of increased anthropogenic load and changes in carbon dioxide content,
the importance of determining photosynthetic characteristics and selecting the most valuable
forest plantations has increased. Carbon assimilation by forest crops is critical for mitigating
ongoing climate change, as trees store a significant amount of carbon. This article discusses
an experimental study on the daily photosynthetic activity of three woody plants: Betula pendula L.
var. "Uglyancheskaya 1', Populus deltoides Marsh. x P. balsamifera L. 'E.s.-38' (‘Voronezh giant')
and Pinus sylvestris L. To measure the rate of carbon dioxide absorption by leaves in vivo, we
used a portable plant gas exchange measurement system, CI-340 (CID Bioscience, USA). This
system allows us to evaluate several photosynthetic parameters in real-time. Experiments to study
the daily dynamics of carbon dioxide gas exchange were conducted during the growing season
in 2023. A comparative analysis of changes in photosynthesis and the flux of photosynthetically
active radiation for birch plants revealed their positive correlation. The dependence has a parabolic
form with a maximum of photosynthesis at 10 hours (27.1 £ 2.40 umol CO,/m?*/s). According to
the nature of the daily course of photosynthetic assimilation of CO, in the intersectional poplar
hybrid ‘E.s.-38’ (“Voronezh giant”), there are no significant differences with similar dynamics
in the fast-growing silver birch variety ‘Ug.-1". If in fast-growing tree species such as poplar and
birch, the rate of photosynthesis reaches a maximum during morning hours and then decreases,
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while in a representative coniferous species like Scots pine a different course of daily dynamics
is established. During the time period between 7 and 13 hours, the parameters of carbon dioxide
gas exchange in the needles of pine trees showed a relatively high level of photosynthesis at 11.9
* 3.13 umol CO,/m?/s, after which a steady decrease was observed. The results obtained thus
indicate a different photosynthetic response among woody plants to variations in environmental
conditions during the day.

Key words: daily dynamics, intensity of visible photosynthesis, stomatal conductance,
transpiration, woody plants

KosmyecTBeHHbIE OLEHKH CYTOYHOI JMHAMUKHN CEKBECTPALMH YIIIEPOAA IOBEHIIbHBIMU PACTEHHS -
MH Oepe3bl, TONOJISA U COCHbI 00bIKHOBEHHOIA

I1.M. EBxakos, K.B. XKyxykun, T.A. Iponenkas, A.B. Konctantunon

B ycrmoBusix Bo3pocIieil aHTPOIIOTOHEHHON HArpy3KM W M3MEHEHUST CONEPXKaHUST YIJICKHC-
JIOTO Taza B aTMocdepe MOBBICHUIIACH aKTyaJbHOCTh OIpeneacHUs (HOTOCMHTETUYSCKUX Xa-
pPakTepruCcTUK W OTOOpa Hambosiee IIEHHBIX JIECHBIX HACKICHUN. ACCUMUJISIIMS YIIepona
JIECHBIMU KyJBTYpaMU MMeeT pellaroliiee 3HaueHue AJIsi CMATYSHUS TTPOAOIKAIOIINXCS KT -
MaTUYCCKMX M3MEHEHMI B CBSI3W C HAKOIICHUEM JCPEBbIMU 3HAYUTEIBHOM YaCcTU yriiepoa.
B craTthe mpuBeIeHBI Pe3yNIBTaThl SKCIIEPUMEHTAIBHOTO MCCIICIOBaHUS CYTOYHOM (hOTOCHH-
TETUYECKOM aKTUBHOCTU 3-JIETHUX CaxKEHILIEB APEBECHBbIX pacTeHuii: Befula pendula L. copra
‘Vroanueckast 1°, Populus deltoides Marsh. x P. balsamifera L. ‘3.c.-38” (‘BopoHeXcKuii ru-
rant’) u Pinus sylvestris L. JIJis onipeaesieHN s CKOPOCTH MOTJIOIICHUS YIJIEKKUCIOTO ra3a JUCTOM
in Vivo MCIO/Ib30BaId MOPTAaTUBHYIO CUCTeMY U3MepeHust razoodmeHa pacteHuii CI-340 (CID
Bioscience, USA), no3BoJISIIOLIYIO OLIEHUTb Psifi DOTOCUHTETUUYECKUX MTapaMeTPOB B PEXUME
peaJlbHOTO BPEMEHHU. DKCIIEPUMEHTHI IT0 M3YYECHHMIO CYTOYHON NMHAMUKU YIJIEKUCIOTHOTO
razoooMeHa MpoOBOJUJIUCH B TeUeHUe BeretalimoHHoro nepuoaa 2023 roga. CpaBHUTEIbHBIA
aHaIu3 U3MeHeHUs DOTOCUHTE3a U TTOTOKA (DOTOCUHTETUIECKOM aKTUBHOM paavalivu JJisl pac-
TEeHUI 6epe3bl O0HAPYKUBAET UX MOJOXUTEIbHYIO KOPPEsInIo. 3aBUCUMOCTh UMeeT Mapabo-
JIMYECKUil BUI ¢ MaKCUMyMoM (otocuHTesa B 10 yacos (27,1 £ 2,40 mxmons CO,/m?/c). Tlo
XapakTepy QHEBHOTO xona (horocuHTeTnyecKoro yceoeHnsa CO, y MeXCeKIIMOHHOTO THOpuIa
Tonost ‘D.c.-38” («BopoHeXCKOro ruraHTa») He OOHAPYXKMBAETCSI CYILIECTBEHHBIX PA3TIUUMIA C
MoA00HOI TMHAMUKON y ObICTpOpacTylleit 6epesbl MoBUCIOl copTa ‘YrissHueckas 1. Eciu y
OBICTPOPACTYIIMX IPEBECHBIX ITOPOJ — TOIOJISI U Oepe3bl — CKOPOCTh (POTOCUHTE3a JOCTUTACT
MaKCHMyMa B YTpEHHUE Yachl, a 3aTeM CHIKAETCsI, TO Y COCHBI OOBIKHOBEHHOM MHOM XOII CY-
TOYHOM TMHAMUKHU. Bo BpeMeHHO IpoMeXKyTOK ¢ 7 10 13 yacoB mmapaMeTphl YIJIEKUCIOTHOTO
razoo0MeHa XBOM COCHBI MOKa3adu OTHOCUTEIbHO BBICOKMI YpoBeHb (hoTocuHTeza (11,9 +
3,13 mxmonb CO,/M?/c), a nocie HabII0AI0CH YCTOHYMBOE CHIDKeHKE. Takum 00pasoM, rosy-
YEHHBIE Pe3yJIbTaThl CBUAETEIBCTBYIOT O Pa3IMYHON (DOTOCMHTETUUECKOM PeaKIK APEBECHBIX
pacTeHUI Ha M3MEHEHUE TTapaMeTPOB OKPYKAIOIIeil Cpeibl B TCUCHHE CYTOK.
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EsnakoB Iletp MuxaitnoBuu — 3aBeaytoiiuii jiaboparopueit aHanusa [TLIP HUU UTIIK,
KaHJI. O10JI. HayK
E-mail: peter.evlakov@yandex.ru

Kyxykun KoHcranTrH BUKTOpOBMY — CT. IperioaaBaresib Kaheapbl XMMUKY M OMOTEXHOJIOTHH,
KaH/I. TEXH. HayK
E-mail: kinkon18@yandex.ru

Iponmeukass TarbsiHa AjieKcaHAPOBHA — Hay4HBI COTpYAHMK Jabopatopum aHanuza [1LIP

HUUN UTIIK
E-mail: tatyana.pokusina@yandex.ru

18



KonuuectseHHble oLieHKN (yTOlIHOI7I [VNHAMUKK CeKBeCTpaLm yrnepoaa toBeHIbHbIMU pacTeHUAMU 6Ep|’:‘3bl, TOMOAA M COCHbI 00bIKHOBEHHOI

KoncrantnHoB ApTeM BacuiibeBUY — 3aMecTUTeb IUPEKTOpaA 110 HaydHOM pabore, 1-p Ouol.
HayK
E-mail:science@spb-niilh.ru

'"BopoHEeXCKUIi TOCYyIapCTBEHHbII JIECOTeXHUYeCKUi yHruBepcuTeT umeHu [.AD. MoposoBa
394036 r. Boponex, yi1. Tumupsizena, 8
Tenedon: 8 (473) 253-78-47

2PBY «Cankr-IleTepOyprckuii HaydHO-MCCIIEA0BATEILCKUI MHCTUTYT JIECHOTO XO3SICTBa»

194021 Cankr-Iletepoypr, MHCcTUTYTCKMIT TIp., 21
Tenedon: (812)552-80-21

19



