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Annomayusa. llpoBeneHo wWccieOBaHUE YIIEPONIETIOHUpYIOMIeH (DYHKIIMH COCHOBBIX MOIIOMI-

HAKOB MCKYCCTBEHHOT'O U €CTCCTBCHHOI'O MPOUCXOXKIACHUS, C(pOpMI/IpOBaBIHI/IXC}l Ha MOCTAarporcHHbIX

3eMJISIX B YETHIPEX aIMUHUCTPATHBHBIX paiioHax Pecmybmuku Tarapcran. C NCHOIR30BaHUEM IIHPOKO

HN3BCCTHBIX aHp06I/IpOBaHHBIX MCTOAHUK YCTAHOBJICHBI JOCTOBCPHBIC PA3JIMUKUA B HAKOIUICHHUU YIJIICpOAA

JACPEBbSAMU PA3JINYHBIX KaTCI‘OpI/Iﬁ KPYIMHOCTHU KaK B OJHOM APCBOCTOC, TaK U B JPCBOCTOAX, IMPOU3-

pacTaroImuX B pa3HbIX aIMUHUCTPATUBHBIX paiioHax PecmyOmuku TatapctaH. YcTaHOBIEHO, YTO HAH-

Ooree KPYIIHBIC ACPCBbA ACIIOHUPYIOT YITIEPOAa 3HAYUTCIIBHO 60J'ILIH€, YUCeM ACPEBbA TOHKUX CTyHeHeﬁ

TOJIIIIUHBI, HECMOTPA Ha 6OJ'IBIHy}O MpeACTAaBJICHHOCTD MOCJICAHUX B 06H1€ﬁ TYCTOTC. CocHOBBIC MOJIOI-

HSIKH, (OPMUPYIOIIUECS HAa TIOCTAarpOreHHBIX 3eMJISIX, CYIIECTBEHHO Pa3INuaoTcs 00beMOM JICIOHUPY-

€MOr0 yIIepoza 1o aIMUHUCTPAaTUBHBIM paiioHaM Pecniy6muku Tarapcran. Ilpu aToM ¢ npoasukennemM

OT JICCOCTCIIU K 30HC XBOﬁHO—MHpOKOHHCTBCHHLIX JICCOB Ha6J'IIO)IaCTC$I CTaTUCTUYCCKH JOCTOBEPHOC

YBEIUYEHHE YIIEPOACTIOHUPYIOMINX (DYHKINI B H3y4aeMbIX COCHOBBIX MOJIOJHSIKAX Ha MMOCTArPOTeH-

HBIX 3eMJIIX. 3HAYUTEIbHBIC 3aI1achl APEBCCHUHBI U MACChI 3a/ICTIOHUPOBAHHOIO B Hel yrjiepoaa B MO-

JIOMHSIKAX COCHBI OOBIKHOBEHHOM (Pinus sylvestris L.), GopMHUpyIOIIHMXCsl HA TOCTarpOTeHHBIX 3EMIISIX,

IMO3BOJIAIOT CUMUTATh, YTO 3apaCTaHUC UCKIIFOYCHHBIX U3 o6op0Ta OBIBIIMX CEIbCKOX03SMCTBEHHBIX yro-

,Z[I/Iﬁ ,Z[peBeCHOﬁ PACTUTCIBHOCTHIO OKa3bIBACT CYLICCTBECHHOC BJIMAHHUEC HA COACPIKAHNC MMAPHHUKOBBIX

Tra3oB B aTMOC(I)epHOM BO3AYyX€C, a CJICA0BATCIIbHO, U HA m1o0anbHEIE MpoueCChl USMCHCHUS KJIMMATa Ha

Hallel miagere.
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Abstract. The carbon-depositing function of pine young forests of artificial and natural origin

formed on postagrogenic lands in four administrative districts of the Republic of Tatarstan has been
researched. Using well-known and tested methods, reliable differences in carbon accumulation by trees
of different size categories were established both in one forest stand and in forest stands growing in
different administrative districts of the Republic of Tatarstan. It was found that the largest trees deposit
significantly more carbon than trees of thin thickness grades, despite the greater representation of the
latter in the overall density. Pine young stands formed on postagrogenic lands differ significantly in
the volume of deposited carbon by administrative districts of the Republic of Tatarstan. At the same
time, with the advancement from the forest-steppe to the zone of coniferous-broad-leaved forests,
a statistically significant increase in carbon-depositing functions is observed in the researched pine
young forest stands on postagrogenic lands. Significant reserves of wood and the mass of carbon
deposited in it in young forest stands of Scots pine (Pinus sylvestris L.), formed on postagrogenic lands,
allow us to assume that the overgrowing of former agricultural lands excluded from circulation with
woody vegetation has a significant impact on the content of greenhouse gases in the atmospheric air,
and, consequently, on the global processes of climate change on our planet.

Keywords: carbon deposition, Scots pine, Pinus sylvestris L., Republic of Tatarstan, postagrogenic
lands

For citation: Gibadullin N. F., Bacherikov 1. V., Zalesov S. V. Carbon-depositing function of pine
young forests on postagrogenic lands of the Republic of Tatarstan // Forests of Russia and economy in
them. 2025. Ne 4 (95). P. 52-59.

BBenenue

JpeBocToii Ha MOCTarpOreHHBIX 3eMIIIX (3aJIekKax)
BBITIOJIHSET YIIIEPOAACTIOHUPYIOIIYIO (DYHKIIHIO — Ha-
KaluTMBaeT yTIiepos B (huToMacce MHOTONETHEH Jpe-
BECHOU pactutenbHOCTU. [lepepacnpenencHue yrie-
pola B KOCHUCTEME: 10 Mepe Pa3BUTHS (PUTOIICHO3a
3arac yrjiepoja B MaXOTHOM TOPU30HTE TIOYB YMEHb-
aeTcs, a yriepos AenoHupyercs B npesocroe (Hak-
BacuHa, lllymumora, 2021; OcobenHocru..., 2019;
OneHka..., 2018; Yepnosa u ap., 2017).

Ha yriepoaienoHupyIomyto GyHKIUIO TPEBOCTO-
€B Ha MOCTAarPOTeHHBIX 3€MJISX BIIMSET THII CEJIbCKO-

X035IMCTBEHHOTO HCIOJIB30BaHUS — MAIIHSA, CEHOKOC,
Beimac u T. A. (HoBocenosa u ap., 2016). Taxxe MHO-
roe 3aBHCHT OT CBOMCTB IOYBBL. B JIerkux mouBax
MMOCTarporeHHas TMHAMUKA 3alacoB YIIIepoaa BhIpa-
KeHa 0oJiee OTYETINBO, YeM B TSDKENBIX, TOCKOJIBKY
[0 Mepe JECOBOCCTAHOBICHUSA MPOUCXOIUT Iiepe-
pacmpeneseHie 3aracoB OPraHWYeCKOro BEIIECTBA
MEXTy TOACTHIKOH ¥ MHUHEpPAIbHON YacThIO IPO-
¢wis. Muadopmanus 00 yriepoaenoHUpYOMEH
(YHKIMYA JPEBOCTOEB HA IMOCTAIPOTCHHBIX 3EMIIIX
MIPEJCTABIISIET HHTEPEC ISl POTHO30B OallaHca yIiie-
poia B TIOCTarpOTeHHBIX YKOCHUCTEMAX B PE3yJIbTare
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JIECOBOCCTAHOBHUTEIBHON Cykueccuu. Kccnemosa-
HUS JUHAMHUKY 3a1acoB YITIEpO/a B TIOYBAX W PacTH-
TEJIHHOCTU HA PA3IMYHBIX CTAIUAX MOCTArpOTCHHON
CYKIIECCHA MOTYT OBITh TIOJIE3HBI JISI PaIOHAIb-
HOTO ITOAX0Jia K HCIIOJIb30BAHHUIO 3aJICKHBIX 3€MENh
(Imutpues, Jlennes, 2023; TexHonoruyeckas peaiu-
3anus. .., 2023; Koponesa, lllynskuna, 2014).

BoccraHoBneHrne I1eCOB Ha MOCTarpoOreHHBIX
3eMJIsiX sBIsieTCs (P (HEKTUBHBIM CrIOCOO0OM OOpPHOBI
C M3MCHEHHEM KJIMMaTa, MMOCKOIBKY TO3BOJISET YBe-
JIMYUTD MOTIIOMIEHUE YITICKUCIIOTO ra3a u3 arMocde-
pbl U HaKOIHUTh €T0 B BUC OMOMAcCCHl U TTOYBESHHO-
IO OpPraHWYecKoro BellecTBa. B 1eixoM apeBocTon
Ha TIOCTAarpoOTreHHBIX 3EMJISTX HUTPAIOT BAXHYIO POJIh
B NIIOOANILHOM IMKJIE YIIEpoia, CIOCOOCTBYS €ro
JETIOHUPOBAHUIO ¥ CMATYEHUIO TIOCICACTBUN H3Me-
HeHus kmmara (Dopmuposanue..., 2023; JIunnamu-
Ka..., 2017; 3amacel yrnepoaa. .., 2024).

[ToBEIIIEHHE JIECHCTOCTH PETHOHA W ITyja yIvie-
poIa B IECHBIX OMOTEOIIeH03aX TEPCIIEKTHBHO ITyTEM
YBEJIIMYCHUS TUIOMAJH BOJOOXPAHHBIX JICCHBIX Ha-
CakIIeHUil 1o Oeperam pek, BOIOPEryIupyomux (hu-
TOIICHO30B Ha CKJIOHOBBIX 3eMJIsIX (Pexomenparmm. . .,
2009; Cabupos u 1p., 2023).

B cBs3m ¢ BBINIeCKa3aHHBIM ITPOOIeMaTHKa OICH-
KU JIETIOHUPOBAHUS YIJIepoa APEBECHBIMU HACAKIe-
HUSMHU Ha MOCTarpoOr€HHBIX 3eMIIIX PErHOHa HCCIe-
JIOBaHUS TPEICTaBIICT HECOMHCHHBIN HHTEpEC.

enan, MmeTogNKA
U 00bEeKThI UCCIIEI0BAHUS

Llenpro mpoBeaeHHOTO HCCIeI0BaHNS ObLIA OIIEH-
Ka JIETOHMPOBAaHUS YIVIEpOAa COCHOBBIMH MOJOJI-
HAKaM{d Ha IIOCTarporeHHBIX 3eMisiX PecrmyOmmku
Tarapcran (PT) ¢ yderoM pa3IHYHBIX ITOYBEHHBIX
(aKTOpOB B paliOHaX UCCIEIOBAHUS.

OObekTamMu  WCClenoBaHusT OBUIM  €CTECTBEH-
HbIE COCHOBBIE MOJIOAHSKHA U CKJIOHOBBIE KYJIBTYpHI.
B ¢wusuko-reorpadguueckom orHoimeHun TarapcTan
pacIloyIOKEH B JIECHOM U JIECOCTENMHOW 30HAaX, 4YTO
U ompenenseT BEIOOp palloHOB uccienoBanus. Pacro-
JIO)KEHHE OTBITHBIX OOBEKTOB OXBATHIBAET HECKOJIb-
ko pairioHoB Tarapcrana: Byrynsmunckuid, Beicoko-
ropckuid, Jlanmesckuil u Ilectpumenckuid. ITouBbl
MIOCTarporeHHble B 30HAJIBHOM PsIIy pacrojararoTcs
OT JIETPaJInPOBAaHHBIX YEPHO3EMOB [0 CEpBIX Tecda-
HBIX JIECHBIX U CyTJIMHUCTHIX.
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B kaxs1om pailoHe uccien0BaHus 3aKJ1abIBAIUCh
JBe NpoOHBIe myomaan. [IpoBoauiICs CIUTOMIHON Te-
peUeT IepeBhEB U OIPENENSUICS 3amac B (huTomacce.
[anee onennBanack huToMacca Moi3eMHOM 1 Ha3eM-
HOM 9acTeil MONETBHBIX IEPEBHEB COCHBI (YCOIBIIEB,
3anecoB, 2005; BunoBeie ocoOeHHOCTH..., 2024).
Pacuer yrieponiemnoHUPYIOMIETO TOTEHIMANA TIPO-
BoWiICcA 1O MeTtonuke Munnpupoast PO (2017).
YYuThIBaUCh CTYyNEHb TOJIIMHBI JAEpEeBa U KaTero-
pus, K KOTOPOH OHa OTHOCHIIACh, — TTOJIPOCT HMITH Ape-
BOCTOH.

Craructuyeckas 00pa0OTKa IaHHBIX IPOBOJIU-
Jach C WCIIOJB30BAHMEM METOAa JHCIIEPCHOHHOTO
aHanuza (llesenuna, Hypues, 2022).

Pe3yabTaThl M HX 00CyxAeHHE

ITo pesynmpraram ydera Ha TMPOOHBIX IUIOMIAISIX
OBLT OIIPE/ICIICH 3arac Mo CTYICHSIM TOJIIMHEBI U pac-
cunTaHa (uTOMacca Ha OCHOBE JaHHBIX OTOOPaHHBIX
MOJICJIbHBIX JIEPEBHEB U MEPECUNTAHHBIX Ha 1 ra s
KaXI0T0 paiioHa uccienoBanus (puc. 1).

CrocoOHOCTh NIPEBOCTOECB K HAKOILIEHUIO (hu-
TOMAacchl U JIEOHHPOBAHUIO yTJIEpoia BO MHOTOM
3aBUCHT OT MX Teorpa)uyecKoro pacroyioKeHYsl, Jie-
COpACTHTEIBHBIX YCIOBHI W IOPOAHOTO COCTaBa Ha-
caxnenuit (Hypakos u ap., 2011).

B 30HanbHOM psiy MOYB MACT YBEIHMYCHUE KaK
(huTOMacchl COCHOBBIX MOJIOJHSKOB, TaK M MX YIJe-
pomenoHupymomei pyukiuu (puc. 2-3).

[Tony4eHHbIE pacueThl 1O ISMTOHUPOBAHUIO yTIIe-
pola B MOJIOJHSIKaX COCHBI €CTECTBEHHOTO U HCKYC-
CTBEHHOTO TIPOUCXOXKIACHUS IOKa3adu Pa3TUIHBIHN
00bEM JEMOHUPOBAHUS YIJIEpO/a B IPEBECHOU (hu-
tomacce. Ha puc. 4 MOXXHO BUIETh pa3iIUYHBIA Xa-
pakTep NEMOHUPOBAHHUS yIIIEpoaa B AEPEBBIX pas3-
HOW KaTeropuu KPymHOCTH.

Jns BBIABIEHHUS MTOCTOBEPHBIX pAa3IUYUi 110
JETIOHUPOBAHUIO YIJIEpoJa B COCHOBBIX MOJIOJI-
HsKaX Ha TOCTarpoOreHHBIX 3EMJISIX PErHOHa WC-
clIeIoBaHUs OB MPOBENCH OMHO(DAKTOPHBIA ITHC-
IIEpCUOHHBIN aHanu3 no kpurepuro dumepa. IIpu
CPaBHEHHHM BCEX YETBIPEX ONBITHBIX OOBEKTOB
OIlcHKa (PaKTOPHOW AUCIIEPCUU OKa3zajdach OOJIBIIE
OIIEHKH OCTaTOYHON IUCIIEPCHHU, TTOITOMY MOKHO
YTBEPXkKJaTh O HECIPABEIIUBOCTU HYJICBOW THIIO-
TE3bl 0 PAaBEHCTBE MATEMAaTHYECKUX OXHIAHUH I10
CJIOSIM BBIOOPKH.
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Puc. 1. Pacnipenenenue pUTOMACCHI TI0 CTYTICHSM TOJIIHWHBI I€PEBHEB COCHOBBIX MOJIOHSIKOB
Ha NOCTarporeHHbIX 3eMJISIX B pa3in4HbIX pailonax PT
Fig. 1. The distribution of phytomass by tree diameter classes in juvenile pine stands
on post-agricultural lands in various regions of the Republic of Tatarstan
¥ ByryJIbMHHCKHH p-H Ha JerpagipOBaHHbBIX Bugulminsky district of degraded chernozems
4epHO3eMax
H JlanmmeBckuii paiion, EB Ha cepbIx mecuaHbIx Laishevsky district, located on gray sandy
04Bax soils
= Bricokoropckuii paiion, EB Ha cepbix Vysokogorsky district, located on gray loamy
CYIJIMHUCTBIX OYBAX soils
B [TecTpedrHCKHUIl paiioH, CKIIOHOBBIE KYJIbTYPhI Pestrechinsky district, slope crops on gray
Ha CephIX CYTTIMHHUCTBIX OYBaX loamy soils

Puc. 2. O6uwmii 06beM (uToMaccsl, T/Ta, MOJIOAHIKOB COCHBI
Ha [IOCTarporeHHbIX 3eMJIIX pailoHOB uccinenoBanus B PT
Fig 2. Total phytomass volume per hectare in juvenile pine stands
on post-agricultural lands across the study regions of the Republic of Tatarstan
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B ByrynbMHHCKHH p-H Ha JETpaJUpOBaHHBIX
YyepHO3eMax

¥ Jlanmesckuii paiioH, EB Ha cepbIx mec4aHbIx
IoYyBax

& Bricokoropckuii paiton, EB Ha ceppix
CYTJIMHUCTBIX TT0YBax

B [JecTpeunHCKMN palioH, CKJIIOHOBBIE KYJIBTYpbI Ha
CEepBIX CYTIIMHUCTBIX MOYBaX

Bugulminsky district of degraded chernozems

Laishevsky district, located on gray sandy
soils

Vysokogorsky district, located on gray loamy
soils

Pestrechinsky district, slope crops on gray
loamy soils

Puc. 3. O6muit 00beM JETOHUPOBAHUS YIIIEPOIa, T/Ta, COCHOBBIX MOJIOHSKOB
Ha MMOCTArpOreHHBIX 3eMJIIX PallOHOB HccenoBanus B PT
Fig. 3. Total carbon sequestration volume per hectare in juvenile pine stands
on post-agricultural lands across the study regions of the Republic of Tatarstan
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Puc. 4. KomuuecTBO ACMOHUPYEMOTO yIIIEpO/ia, KI/Ta, IO CTYMEHSIM TOJIIIUHBI
B COCHOBBIX MOJIOJHSKAX B pailoHax uccienoBanus B PT
Fig. 4. Amount of sequestered carbon, kg/ha, by diameter classes in juvenile
pine stands across the study regions of the Republic of Tatarstan

WNuaue roBopsi, B JaHHOM puMepe (akTop paii-
OHA MCCIJIEAOBAHUS U IIOYB B TOM YHCJIE OKAa3bIBAECT
CYILLIECTBEHHOE BIIMAHHE HA CIy4YailHyI0 BEIUYMHY.
IIpoBepum HyneByro runore3y H,: paBeHCTBO Cpel-
HUX 3HAUYCHHM X.

HaxomuM f,,4,:

~25216761,98
Jrao ="

=12,29. (1)
2051417,08

0,01,
crenened cBoboxel 3 m 39 Haxomum f,, U3 Tao-

Jnst ypoBHS 3HaUUMOCTH O = YHUCell

munpl - pacnpenencHuss  @umepa — CHemexopa.
i (0,015 3; 39) = 4,3126.

B cBa3n ¢ TeM, YTO fou5 > fip, HYJAEBYIO THIIOTE-
3y O CYIIECTBEHHOM BIHUSHHH (haKTOpa Ha Pe3ylib-
TaThl JKCIIEPUMEHTOB TpPUHUMAEeM (HYJIEBYIO THIIO-

T€3y O PAaBEHCTBE IPYIIIOBBIX CPEIHUX OTBEPracm).
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JpyrumMu crmoBamu, TPYIIIOBBIE CPENHUE 3aracoB
yIJIepO/a Mo CTYTEHSM TOJIIUHBI TI0 PalioHaM UCCIIe-
JIOBAHUS B IIEJIOM Pa3IMIAIOTCS 3HAYUMO.
JucnepcUOHHBIN aHaNW3 pa3auyuil mo ecre-
CTBEHHO BO300HOBHBIIIUMCSI COCHOBBIM MOJIOJHSIKAM
1o pailoHam wuccienoBanus PT Taxke mokasai, yTo
Jragn = 10,04. Inst ypoBHs 3HaunmoctH o= 0,01, gncen
creneHell cBoboabl 2 1 31 HaxomuM f,, U3 TaOIUIIbI
pacmtpenencaus Gumepa — CHenexopa:

S (0,015 2; 31) = 5,3363. 2)

B cBasu ¢ tem, 410 f,45, > fip, HYJIEBYIO THUIIOTE-
3y O CYyIIECTBEHHOM BIHUSHHH (haKTOpa Ha Pe3ylib-
TaThl JKCIIEPUMEHTOB NpPUHUMAaeM (HYJIEBYIO THIIO-
Te3y O PAaBEHCTBE TPYIIIOBBIX CPEIHUX OTBEPracm).
JpyruMu cnoBaMu, TPyNIOBBIE CPEIHHE B IIEJIOM
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pa3aIn4aroTCAa 3HAaYUMO H, CJICAOBATCIIbHO, UMCHOTCHA
JOCTOBEPHBIC pAa3/INUMA HAKOIICHHUA q)HTOMaCCI)I 10
CTYICHAM TOJIIIUHBI.

BpiBoaBI

1. UccnenoBanue mokas3ano JOCTOBEPHBIE pa3iiv-
IS HAKOTIJICHHS YIJIEpOIa COCHOBBIMH MOJIOTHIKAMH
M0 CTYIIEHSM TOIIIIMHEI CTBOJIOB IO pailoHaM HCCIIe-
JIOBaHMS.

2. HambornpIniee AemoHMpOBaHAUE YIIIEpoaa TIPOHUC-
XOIUT B OoJiee KPYIHBIX JEPEBbIX COCHBI, HECMOTPS
Ha OOJIBIIYIO MPEACTABICHHOCTh JACPEBHEB B OCTaNIb-
HBIX CTYTICHSX.

3. C nponBWXeHHEM OT JIECOCTEIHOM K XBOMHO-
IIUPOKOJIUCTBEHHON 30HE YBEIWYHBACTCS YIICPOI-
JETOHUpYIOas (QYHKIIHS COCHOBBIX €CTECTBEHHBIX
MOJIOJHSIKOB.
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