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Annomayusa. llpoBeneHo wccieOBaHUE YIIEPONIETIOHUpYIOMIeH (DYHKIIMH COCHOBBIX MOJIOI-

HAKOB MCKYCCTBEHHOT'O U €CTCCTBCHHOI'O MPOUCXOXKIACHUS, C(bOpMPIpOBaBIIII/IXCﬂ Ha MOCTAarporcHHbIX

3eMJISIX B YETHIPEX aJIMUHUCTPATHBHBIX paiioHax Pecmybmuku Tarapcran. C nCnoiap30BaHUEM HMIMPOKO

HN3BCCTHBIX aHp06I/Ip0BaHHBIX MCTOAUK YCTAHOBJICHBI JOCTOBCPHBIC PA3JIMINA B HAKOIUICHHUU YIIICpOAA

JACPEBLAMU PA3JINYHBIX KaTCI‘OpI/H\/'I KPYIMHOCTHU KaK B OJHOM APCBOCTOC, TaK U B APCBOCTOMAX, IMPOU3-

pacTaroImnX B pa3HbIX aJIMUHUCTPATUBHBIX paiioHax PecmyOmuku TatapctaH. YcTaHOBIEHO, YTO HAH-

Ooree KpYIIHbIC ACPECBbA ACIIOHUPYIOT YITIEpOAa 3HAYUTCIIEHO 60J'ILIH€, YUEM ACPEBbA TOHKUX CTyHeHeﬁ

TOJIIIUHBI, HECMOTPS Ha 6OJ'IBIIIy10 MMpeACTABJICHHOCTD MOCJICAHNUX B O6III€I>1 TYCTOT€. CocHOBBIC MOJIOA-

HSKH, (POPMUPYIOIIHECS HA TIOCTAarpOreHHBIX 3eMJISIX, CYIIECTBEHHO PAa3INYaoTCs 00bEMOM JICTIOHUPY-

€MOT0 yIJIepoza 10 aIMUHUCTPAaTUBHBEIM paiioHaM Pecny6nuku Tarapcran. Ilpu aToM ¢ npoasmkeHnemM

OT JICCOCTCIIN K 30HC XBOﬁHO—MHpOKOHHCTBCHHLIX JICCOB Ha6J'IIO):[aCTC$I CTaTUCTUYCCKH OJOCTOBEPHOC

YBEIUYEHHE YIIEPOACTIOHUPYIOMINX (DYHKINI B N3y4aeMbIX COCHOBBIX MOJIOJHSIKAX Ha MMOCTAarpOTeH-

HBIX 3eMJISIX. 3HAYUTEIbHBIC 3aITachl APEBECHUHBI U MACChHI 3aICTIOHUPOBAHHOTIO B Hel yjiepoaa B MO-

JIOAHSIKAX COCHBI OOBIKHOBEHHOM (Pinus sylvestris L.), popMHUpyIOIIMXCs HA TOCTarpOreHHBIX 3eMIISIX,

IMO3BOJIAIOT CUMUTATh, YTO 3apaCTaHNUC UCKIIIOYCHHbBIX U3 o6op0Ta OBIBIIINX CEIBCKOX03SHCTBEHHEIX yro-

,Z[I/Ifl ,Z[peBeCHOﬁ PACTUTCIBHOCTBIO OKa3bIBACT CYLICCTBECHHOC BJIMAHUC HA COACPIKAHNC IMAPHHUKOBBIX

Tra3oB B aTMOC(bepHOM BO3AYyX€, a CJICA0BATCIIbHO, U Ha r1o0anbHEIE MpoueCChl USMCHCHUS KJIMMATa Ha

Hanley miagere.

Knioueegwle cnosa: nenoHnpoBaHue yriepona, CocHa 0ObIKHOBEHHasl, Pinus sylvestris L., Pecrry0Onu-

Ka TaTapCTaH, MOCTAarpoOreHHLIC 3EMJIN
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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.

Beenenne

JlpeBocToli Ha TOCTarpoOreHHBIX 3eMIISIX (3aJIeKax)
BBITIOJIHSCT YIIICPOAJACTIOHUPYIOIIYIO (DYHKIHIO — Ha-
KaruiuBaeT yriepoa B (UTomMacce MHOTONETHEH jape-
BECHOU pacturenvHocTU. [lepepacnpenencenue yrie-
polia B 3KOCHCTEME: IO MEpe Pa3BUTHS (PUTOICHO3a
3armac yriaepoja B MaXOTHOM TOPU30HTE MOYB YMEHb-
Iaercs, a yriepon AenoHupyercs B npesocroe (Hak-
BacuHa, Lllymumosa, 2021; OcobenHocru..., 2019;
Omenka..., 2018; Yepnosa u ap., 2017).

Ha yrepoaenoHupyomnyto GyHKIUIO TPEeBOCTO-
€B Ha IOCTAarPOTCHHBIX 36MJISIX BIIMSET THII CEJIbCKO-

XO3SIMCTBEHHOTO HCIOIL30BaHUS — IAITHS, CEHOKOC,
BeImIac U T. A. (HoBocemnosa u np., 2016). Taxxe MHO-
roe 3aBHCHUT OT CBOWCTB IMOYBBL B Jierkux mousax
MocTarporeHHasl TMHaMuKa 3aracoB yriepoja BbIpa-
KeHa 0oJiee OTYETINBO, YeM B TSDKENBIX, TOCKOIBKY
M0 Mepe JICCOBOCCTAHOBJIICHHS MPOUCXOIUT TMepe-
pacripesieieHie 3alacoB OPraHMYECKOTO BEIIECTBA
MEXIy MNOACTHIKOM M MUHEpalbHOM YacThlO MpoO-
¢wns. HMuadopmanus 00  yriepoienioHUPYOEH
(GYHKIMH JIPEBOCTOCB HA TMOCTAarpOTCHHBIX 3EMIISX
MIPECTABIISIET HHTEPEC IS MPOTHO30B OaslaHca yrIiie-
pola B MOCTarpOT€HHBIX YKOCHUCTEMAX B PE3yJIbTaTe
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JIECOBOCCTAHOBHUTEIBHON Cykueccuu. Kccnemosa-
HUS JUHAMHUKA 3al1acoB YITIEpO/a B TIOYBAX U PacTH-
TEJIBPHOCTH HA PA3IUYHBIX CTATUSAX MOCTArpOTCHHOMN
CYKIIECCHA MOTYT OBITh TIOJIE3HBI JIS PalMOHAIb-
HOTO TMOAXOa K HCIIONB30BAHUIO 3aJICKHBIX 3E€MEIh
(Imutpues, Jlennes, 2023; Texnonorudeckas peaiu-
3amus. .., 2023; Koponesa, [llynskuna, 2014).

BoccraHoBiieHHEe JIECOB Ha TOCTarpOreHHBIX
3eMJIsiX sBJsieTcs () HEKTUBHBIM CIIOCOOOM OOPHOBI
C U3MEHEeHHeM KIIMMaTa, MMOCKOJIbKY IO3BOJISET YBe-
JINYUTH TOTIIOMIEHUE YIJICKUCIIOTO ra3a u3 arMocde-
pbl U HAaKOIHUTh €r0 B BUjEC OMOMACCHl U TTOYBESHHO-
r0 OpraHWYecKOro BellecTBa. B 1enoM apeBocTon
Ha TIOCTAarpoOTreHHBIX 3eMJISX UTPAIOT BAXHYIO POJh
B IOOAJIILHOM IMKJIE YIIEpoia, CIOCOOCTBYS €ro
JIETOHUPOBAHUIO U CMSATYCHHUIO TIOCIEIACTBUN M3Me-
Hernus kiuMmara (Gopmuposanwue..., 2023; Jluaamu-
Ka..., 2017; 3anace! yrmnepona..., 2024).

[loBBIIIIEHHNE JTECHCTOCTH PETHOHA M IIyJja yIie-
polia B JIECHBIX OMOTEOIIeH03aX MEPCIICKTHBHO ITyTEM
YBEIUYCHUS IUIOMIAJAN BOJOOXPAHHBIX JIECHBIX Ha-
CaXkJIeHuil 1o Oeperam pek, BOIOPEryIupyomumx (hu-
TOIICHO30B Ha CKJIOHOBBIX 3eMIIsIX (Pexomennarmm. . .,
2009; Cabupos u 1p., 2023).

B cBsi3u ¢ BBIIIIECKa3aHHBIM MTPOOJIEMAaTHKA OIIEH-
KU JICTIOHUPOBAHUS YIJIepoa APEBECHBIMU HACAXKIC-
HUSMH Ha MOCTAarpOTCHHBIX 3EMIIIX PErHOHA HCCIe-
JIOBaHUS NPEACTABISET HECOMHEHHBIH HHTEPEC.

IMean, MmeTonMKa
H 00bEKTHI HCCJICA0BAHNS

Llenpro MpoBeaeHHOTO HCCIIeOBaHNS ObLIa OIIEH-
Ka JIeTIOHMPOBAaHUS YIVIEpOAa COCHOBBIMH MOJOJ-
HSKaMH Ha [OCTarporeHHbIX 3emisix PecmyOnmku
Tarapcran (PT) ¢ yderoM pa3lIWYHBIX ITOYBEHHBIX
(aKTOpOB B paliOHaX UCCIEIOBAHUS.

OObekTaMl HCCIENOBaHMS ObUIM E€CTECTBEH-
HBIE COCHOBBIE MOJIOMHSKHA U CKJIOHOBBIE KYJIBTYpHI.
B ¢wusuko-reorpadguueckom orHoumeHun Tarapcran
pPacroNoXXeH B JIECHOW M JIECOCTENTHOW 30HaX, 4TO
Y OTIpeJieNsieT BRIOOp pailoOHOB MccnenoBanus. Pacmo-
JIO)KEHUE OMBITHBIX OOBEKTOB OXBATHIBACT HECKOIb-
Ko paiioHoB Tarapcrana: Byrynsmunckuid, Beicoko-
ropckuid, Jlanmesckuil u Ilectpumenckuid. ITouBbl
[IOCTarporeHHble B 30HAJIBHOM PSIIy pacojararoTcs
OT JErpajiipOBaHHBIX YEPHO3EMOB IO CEPBIX IMecYa-
HBIX JIECHBIX M CyTJINHUCTHIX.
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B kaxzoMm paiioHe uccienoBaHus 3aKIabIBAINC
nBe MpoOHBIe TuTomaan. [IpoBoauics crIonTHOH 1me-
peyeT aepeBbeB M Ompenelsicsa 3anac B uromacce.
Hanee onenuBanach putomacca Moa3eMHON U Ha3eM-
HOM 9acTeil MONETHHBIX IEPEBHEB COCHBI (YCOIBIIEB,
3anecoB, 2005; BunoBeie ocoOeHHoCTH..., 2024).
Pacuer yrmiepoanenoHupylomero HoTeHLHa€a Mpo-
BoWiICcA 1O MeTtonnke Munnpupoast PO (2017).
YYuThIBAJIMCh CTYNEHb TOJIIMHBI JI€peBa U KaTero-
pHsL, K KOTOPOM OHa OTHOCUJIACh, — MIOAPOCT WK Ape-
BOCTOM.

Craructudeckass 00pa0OTKa NaHHBIX IPOBOIU-
Jack C WCHOJNB30BaHMEM METOAA AHUCIEPCHOHHOTO
ananuza (llesenuna, Hypues, 2022).

Pe3yabTaThl M HX 00CyxAeHHE

ITo pesynmpraram ydera Ha TPOOHBIX TIIOMIAISMX
OBLI OmpeiesieH 3arac Mo CTYNEHsIM TOJIIIUHBI U pac-
cunTaHa (huTOMacca Ha OCHOBE JaHHBIX OTOOPaHHBIX
MOJICTTFHBIX JIEPEBHEB U MEPECUNTAHHBIX Ha 1 Ta st
KaXKJI0ro pailona uccnenoBanus (puc. 1).

CriocoOHOCTh JPEeBOCTOEB K HAKOIUIEHWIO (u-
TOMAacchl W JIENOHWPOBAHUIO YTIEPOAa BO MHOTOM
3aBHCHUT OT HX reorpad)uieckoro pacrojoKeHus, Jie-
COpPACTUTEIBHBIX YCIOBUI U MOPOAHOTO COCTaBa Ha-
caxnenuit (Hypakos u ap., 2011).

B 30HanbHOM psily MOYB MICT YBEIWYCHHUE KaK
(huTOMacchl COCHOBBIX MOJIOIHSKOB, TaK M MX YIJe-
ponaenonupyoomen Gyaknuu (puc. 2-3).

ITonyuennsie pacdeTsl IO JCIOHUPOBAHUIO yIJIe-
polla B MOJIOJHSAKAX COCHBI €CTECTBEHHOTO U UCKYC-
CTBEHHOTO TPOWCXOXICHHUS TOKA3aIA Pa3IMIHbII
00beM JIETTOHMPOBAHUS YIIIEpOAa B APEBECHOH (u-
tomacce. Ha puc. 4 MOXXHO BUIETh pa3iIMYHbIA Xa-
pakTep NEMOHUPOBAaHUS yIIepojaa B AEPEBBIX pas-
HOW KaTEropuu KpymHOCTH.

[ns BBIABIEHUS OOCTOBEPHBIX pPa3IU4YUK IO
JETIOHUPOBAHUIO YIJIEpOJa B COCHOBBIX MOJIOJI-
HAKaX Ha TOCTAarpOrE€HHBIX 3E€MJISIX pPErHOHa HC-
clemoBaHUs OBLI MPOBENEH ONHO(DAKTOPHBINA ITHUC-
NEpCUOHHBIN aHanu3 no kpurepuro dumepa. IIpu
CPaBHCHUHM BCEX YETBIPEX OIBITHBIX OOBEKTOB
olleHKa (haKTOPHOH JUCIIEPCHUU OKa3allach OOIbIIe
OIIEHKH OCTaTOYHOHN IUCIIEPCHHU, TTOITOMY MOKHO
YTBEPKAaTh O HECIPABEIIUBOCTH HYIEBOM THUIO-
T€3bl O PABEHCTBE MATEMAaTUUYECKUX OXKUAAHUU MO
CJIOSIM BBIOOPKH.
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Puc. 1. Pacnipenencenre GUTOMACCHI IO CTYTICHSM TOJIIWHBI IEPEBHEB COCHOBBIX MOJIOJHSIKOB
Ha OCTarporeHHbIX 3eMJISIX B pa3iM4HbIX pailoHax 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 JerpagipOoBaHHbBIX Bugulminsky district of degraded chernozems
YepHO3eMax
H JlanmmeBckuii paiion, EB Ha cepbIx mecuaHbIx Laishevsky district, located on gray sandy
O4Bax 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 MOYBaX loamy soils

Puc. 2. O6uwmii 06beM uToMacchl, T/Ta, MOJIOAHIKOB COCHBI
Ha [IOCTarporeHHbIX 3eMJIIX palloHOB 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 J€TpaJUpOBaHHBIX
YyepHO3eMax

¥ Jlanmesckuii paiioH, EB Ha cepbIx mec4aHbIx
oYBax

& Bricokoropckuii paiton, EB Ha ceppix
CYTJIMHUCTBIX TTOYBAX

B [JecTpeunHCKMN palioH, CKJIOHOBBIE KYJIbTYpbI Ha
CEepBIX CYTIMHUCTBIX 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 06beM JCTTOHUPOBAHUS 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 ASMOHUPYEMOTO yIIIEpo/ia, KI/Ta, 0 CTYMEHSIM TOJIIUHBI
B COCHOBBIX MOJIOJHSKAX B paiioHax uccienosanus 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

Wuaue roBopsi, B JaHHOM mpuMepe (akTop pai-
OHA MCCIIEJOBAHUS U IOYB B TOM YHCJIE OKAa3bIBAET
CYILLIECTBEHHOE BIIMSHHE HA CIy4YailHyI0 BEIHYUHY.
IIpoBepum HyneByro runoresy H,: paBeHCTBO Cpel-
HUX 3HAUYECHUH X.

HaxomuM f,.5,:

_25216761,98
Jrao =7

=12,29. (1)
2051417,08

0,01,
creneHed cBoboxel 3 m 39 mHaxomum f,, U3 Tao6-

Jnst ypoBHS 3HaUUMOCTH O = 4YHUCell

munbl - pacnpeneneHuss  @umepa — CHemexopa.
o (0,015 3; 39) = 4,3126.

B cBa3n ¢ TeM, 9TO fou5 > fip, HYJAEBYIO THIIOTE-
3y O CYIIECTBEHHOM BIHUSHHH (haKTOpa Ha Pe3ylib-
TaThl JKCIIEPUMEHTOB NpPUHUMAeM (HYJIEBYIO THIIO-

T€3y O PAaBEHCTBE IPYIIIOBBIX CPEIHUX OTBEPracm).
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HpyruMu cnoBamH, TPYHIIOBBIE CPEOHHE 3aracoB
yriepoJa Mo CTyHeHsIM TOJIIMHBI IO paliloHaM uccie-
JIOBAaHHUS B IIEJIOM Pa3INYar0TCs 3HAYHMO.
JucnepcUOHHBI aHaW3 pa3Iuyuil mo ecre-
CTBEHHO BO300HOBHUBIIUMCS COCHOBBIM MOJIOJHSKAM
o pailoHam uccienoBanusi PT taxxke Mokasal, 4ro
Jragn = 10,04. Ins1 ypoBHs 3Haunmoctu o= 0,01, gncen
creneHel cBo6oabl 2 u 31 HaxomuM f,, U3 TaONUIIbI
pacupenenenns Oumepa — CHenexopa:

J» (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 IpPUHUMAaeM (HYJIEBYIO THIIO-
T€3y O PaBEHCTBE I'PYIIIOBBIX CPEIHUX OTBEPracm).
JpyruMu cnoBaMu, TPYNIOBBIE CPEIHHE B IIEIOM

pa3iIn4aroTCAa 3HaYUMO U, CJICAOBATCIIbHO, MMCHOTCS
JOCTOBCPHBIC pa3/Invunsa HAKOIJICHUA q)HTOMaCCI)I 1o

CTYIICHAM TOJIIIUHBI.

BpiBoaBI

1. UccnenoBanue moka3ajao JOCTOBEPHBIC pa3iu-
YUl HAKOTIJICHUS YIJIEpOia COCHOBBIMH MOJIOTHIKAMH
MO CTYIIEHSM TOIIIIMHEI CTBOJIOB IO paifoHaM HCCIIe-
JIOBaHMS.

2. HambornpIniee AemoHMpOBaHUE YITIEpoaa TIPOUC-
XOIUT B OoJiee KPYIHBIX JEPEBBIX COCHBI, HECMOTPS
Ha OOJIBIIYIO MPEJCTABICHHOCTh JACPEBHEB B OCTalIb-
HBIX CTYTICHSIX.

3. C nponBuXeHHEM OT JIECOCTEHHOM K XBOMHO-
[IUPOKOJIUCTBEHHON 30HE YBEIMYHMBACTCS YIICPOI-
JIETOHUpYIOas (QYHKIIAS COCHOBBIX €CTECTBEHHBIX
MOJIOIHSIKOB.
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