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Aunnomayusa. B yclIOBHAX apuIM3allid KIMMaTa M BBICOKOH aHTPONOTCHHOW Harpys-
KM Ha JIECHbIE HACaXJEHHsS HEOOXOJMMO COBEpIICHCTBOBATh CHCTEMY JIECOBOCCTAHOB-
JICHUS C Y4€TOM IPOU3BOJACTBEHHOIO onbITa. Llenb uccienoBaHus — OLEHKA pOCTa U CO-
XPaHHOCTH KYJBTYp COCHBI OOBIKHOBeHHOW (Pinus sylvestris L.), co3nanusix ¢ 2014 mo
2018 rr. mocazoYyHBIM MaTepUaJOM C OTKPBITOM M 3aKpHITOH KOPHEBOW CHCTEeMOW Ha
kpynHorutomaaHoi rapu 2010 1. MccnenoBanue nposeneHo B KiltodeBCKOM JIeCHUYECTBE
Adnraiickoro kpas. 3aoxeHo 9 MpoOHBIX IJIOIIAJCH MPSMOYTOJbHON (HOPMBI, pasMepoM
He MeHee 0,25 ra. JlocTOBepHOCTh pa3nuuuil cpeaHEll COXPAHHOCTH JECHBIX KYJIBTYp,
c(hopMHPOBaHHBIX U3 2 BHJOB MOCAJOYHOTO Marepuasia, Obula orpesesieHa MpH MOMOIIH
U-kpurepuss Manna—YuTtHu. 151 OLIEHKH BapHadeIbHOCTH COXPAHHOCTH JIECHBIX KYJIBTYD
npumMmensiics kpurepuit @umepa (F-tect). [IpuBeaeHsl MECTOMONOKEHNE U TaKCAIIMOHHAS
XapaKTEePUCTHUKA 5—9-JIETHUX JICCHBIX KYyJBTYp; TEKyIIHE MPHUPOCTHI MO BBICOTE JEPEBHEB
COCHBI; TpaMKK X0Jla POCTa MO BBICOTE CaMOCEBA M KYJIBTYP COCHBI. YCTaHOBIIEHO, 4TO
CpelHsAs COXPAaHHOCTh Ha 3 M3 4 y4acTKOB JIECHBIX KYJIBTYp, MOJYUYEHHBIX U3 CESHIIEB C
OTKPBITON KOPHEBOW CUCTEMOM, OOJIbIIE, UEM Y JIECHBIX KYJBTYp, CO3/IaHHBIX MOCAOYHBIM
MaTepUaIOM C 3aKPBITOW KOPHEBOW CHCTEMOM. ITO OOYCIOBICHO JYUIIHMH MOTOAHBIMHU
YCIOBHSMH B TIEpBbIE 4—5 JIET pOCTa JIECHBIX KYJIBTYp U3 CESHIIEB C OTKPHITONH KOPHEBOH
cucrteMoil. /lepeBbs, BBIPOCLINE U3 CESHLEB C OTKPBITOM KOPHEBOW CHUCTEMOMU, B IIEPBbIC
5-7 ner moclie Mocajku yCTYNaroT MO CPEJHEN BBICOTE JIEPEBbIM €CTECTBEHHOTO MPOUC-
XOXKJICHHS, OJTHAKO K BO3pacTy 9 JIeT NOTOHSIOT UX 10 TaHHOMY IToka3aTento. Ha ocHoBanuun
IIPOBEACHHOIO UCCIICJOBAaHUS PEKOMEHIOBAHO B YCIOBUAX CYXOU CTENH YBEJIHUUTh I'yCTO-
Ty TIOCAJKH CESHIICB C 3aKPBITOW KOPHEBOH cucTeMoil 10 4—6 Thic. mT./ra. [IpogomkuTh
JIaHHOE WCCJIeIOBAaHUE MOXKHO B CIICAYIOIIUX HAIPABICHUSIX: M3ydeHHE OOJIBILIEro KOJH-
YeCTBA YYaCTKOB JIECHBIX KYJIBTYpP, BBICAKCHHBIX B Pa3INYHBIC TOJABI MPH HEOAMHAKOBBIX
MOTO/IHBIX YCIIOBHSIX; HAOIIOZICHNE 32 MOP(OIOTHYECKUMH PA3IUUUsIMK Y IepeBbeB, cHop-
MHPOBABIIUXCS U3 CESIHLEB C OTKPBITOM U 3aKpbITOM KOpHEBOU cucremamu. [lomyueHHbie
pe3yNbTaThl MOTYT OBITH MOJIE3HBI NMPH MPOCKTHPOBAHHUU JIECHBIX KYJIBTYp W pa3padoOTKe
PETrMOHANBHBIX PEKOMEHAAIINH 110 JIeCOBOCCTaHOBIEHHIO B AnTae-HoBocrOupckom paiione
JIecoCTeNel U JICHTOUHBIX OOPOB.
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Abstract. In the context of climate aridisation and high anthropogenic load on forest planta-
tions, it is necessary to improve the reforestation system taking into account the production
experience. The aim of the study has been to evaluate the growth and survival of Scots pine
(Pinus sylvestris L.) crops created from 2014 to 2018 using planting material with open and
closed root systems on a large-scale burnt area from 2010. The research has been conduct-
ed in the Klyuchevsky Forestry of the Altai Territory. 9 rectangular sample plots of at least
0.25 ha in size have been established. The reliability of differences in the average survival
rate of forest crops formed from 2 types of planting material has been determined using the
Mann-Whitney U-test. To assess the variability of forest crop survival, the Fisher criterion
(F-test) has been used. The location and inventory characteristics of 5-9-year-old forest crops,
current height increment values of pine trees, as well as graphs of the growth rate in height of
self-seeding and pine crops have been given. It has been established that the average survival
rate in 3 out of 4 forest crop plots obtained from seedlings with an open root system is higher
than that of forest crops created from planting material with a closed root system. This is due
to better weather conditions in the first 4-5 years of growth of forest crops from seedlings
with an open root system. Trees grown from seedlings with an open root system are inferior
in average height to trees of natural origin in the first 5—7 years after planting, but by the
age of 9 years they are catching up with the latter in this indicator. Based on the conducted
research, it is recommended to increase the planting density of seedlings with a closed root
system to 4—6 thousand pcs/ha in dry steppe conditions. This research can be continued in
the following directions: studying a larger number of forest crop plots planted in different
years under different weather conditions, as well as observing morphological differences in
trees formed from seedlings with open and closed root systems. The results obtained can be

This is an open access article distributed under the CC BY 4.0 license
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useful in designing forest crops and developing regional recommendations for reforestation in
the Altai-Novosibirsk area of forest-steppes and ribbon forests.

Keywords: forest crops, Scots pine, seedlings, open root system, closed root system, steppe
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Beseoenue

Bocemoro centa6ps 2010 1. BepxoBoii iecHoi oxkap nepemesn u3 Kasaxcrana
B AJlTalicKuil Kpail 1 yHUUTOXKIJI JIECHbIE HACAKICHUS Ha IJIOLAIU OKOJIO 17 ThIC. Ta.
Boccranosnenne jeca Ha Takoil OONBIION TEPPUTOPUHM €CTECTBEHHBIM IIyTEM HE
MIPEICTABIACTCS BO3MOXKHBIM, T. K. B YCIOBHUSIX CYXOH CTEIH 3TOT MPOLECC MOXKET
3aTsHYTHCS Ha MHOTHE necatku et [17, 18, 20].

PaboThI 10 HCKYCCTBEHHOMY JISCOBOCCTAaHOBJICHHIO HA TapH UM HA MPOTSKE-
Huu 12 net. Beero 3a nepuog ¢ 2011 mo 2022 rr. B KitroueBckoM JiecCHUYECTBE OBLITO
co3mano 13 522,1 ra necHsIx KynbTyp. Ilocaaka IeCHBIX KyIBETYp OCYIECTBIIATIACH B
OCHOBHOM MEXaHU3WPOBAHO CESHIIAMH COCHBI OOBIKHOBEHHOU (Pinus sylvestris L.)
¢ oTkpbITol KOopHEBoi cucteMoit (OKC) — 11 5473 ra (85,4 % mnomann). OxHako
BBICQKUBAJIUCH U CESTHITBI C 3aKpbIToi KopHEeBO# cuctemoit (3KC). IlepBrie necHbie
KYJIBTYpHbI, C(OOPMHUPOBAHHEIE MTOca0uHbIM MaTepraiioMm ¢ 3KC, B KirroueBckom sec-
HudyecTBe mosBUaUCH B 2017 1. Ha tuomaaun 1012,4 ra. ITlocamounsrii Mmatepuan ¢
OKC B 3TOT To1 B JIECHUYECTBE HE HCHOIb30BalIca. Takxke mocaaka cestHies ¢ 3KC
ocymectBisiack B 2018 1 — 902,4 ra u 2021 T — 60 ra. Menbpime 00beMBI TIpUMe-
Henus cestHiieB ¢ 3KC Obutn 00yCIIOBICHBI BBICOKOH IICHOM TaKMX CESHIICB M OTCYT-
CTBHEM Y JIECOTIONH30BaTeNel CPeICTB MEXaHU3AIUH [T TTOCA/IKH.

MHorHe yueHbIe Ha CETONHAIIHUN IEHb U3Y4aloT JECHBIC KyAbTYPhI, CO3AaH-
Hble nocanounbiM MatepuasioM ¢ 3KC, kak B yCIOBUAX JiecocTenu u crenu [7, 13,
22], TaK 1 B YCIOBUSAX APYTHUX MPUPOIHBIX 30H [3, 5, 19]. Oxgnaxo i paiiona ucce-
JIOBaHUS OIBITHBIX JIAHHBIX BCE €Ille Majio. B ToM uncie HaOmromaeTcss HeIOCTaToK
WH(pOPMAIIMH O POCTE U PA3BUTHH JIECHBIX KYJIBTYP, TOCTHUTIINX BO3PAcTa OTHECCHHS
K JIECOTIOKPBITHIM 3eMJISIM. B paMKax OMUCHIBAEMON B CTAaThe PabOTHI MBI MPEAIPHU-
HSUTH TTOTIBITKY OCBETHTB ATOT BOIIPOC.

JI71s1 MoCTOBEpPHOCTH PKCIIEPUMEHTA TI0 BEISBIICHUIO PA3IMYNN B COXPAHHOCTH
JIECHBIX KYJBTYp, CO3JaHHBIX mocanounbiM Marepuanom ¢ OKC n 3KC, neobxonu-
MO TIPOAHATH3UPOBATH COCTOSHHE KYJIBTYP, OTYYSHHBIX MOCAI0YHBIM MaTepHAIOM
OJIMHAKOBOTO KaueCTBa, B OJUH CE30H rojia, IPHU PaBHBIX MOTOIHBIX U JICCOPACTU-
TEJBHBIX YCIOBHUSAX, TIO CXOXKEH TEXHOJIOTHH, OJTHUMH U TeMH ke padourmu. CoOpaTh
TaKOTO pojia JaHHBIC B IPOU3BOJCTBEHHBIX YCIOBUSIX TOBOJIBHO CIOKHO, T. K. OT TIO-
CaJIK¥ K TI0CaJIKe YKa3aHHBIC (PAKTOPHI 3a4aCTY0 U3MEHSIOTCS. B pamkax Hamero uc-
CJIEIOBAHMS MBI CTAPAIUCH MTOJ00PATh YIACTKU JIECHBIX KYJIBTYP, COOTBETCTBYIOIIHE
yKa3aHHBIM TPEeOOBaHUSIM.

Lenp nccienoBaHus — OlEHKa POCTA U COXPAHHOCTH KYJIBTYP COCHBI OOBIKHO-
BeHHOU (Pinus sylvestris L.), CO3MaHHBIX MOCAJ0YHBIM MaTEPUATIOM C OTKPBITON U
3aKpBITON KOPHEBOM CUCTEMOI Ha KPYIHOIUIOUIAAHON Frapy B YCIOBUAX CyXOU CTETIH.
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Obwvexmul U Memoowvl UCCILe008AHUS

[ToneBoit sTam wuccraenoBanus ocyuiecTBsuicss B mae 2023 r. Ha 3eminsix
Bacranckoro u HukonaeBckoro yuacTKOBBIX JieCHUYECTB KIt0ueBCKOIo JIECHUYECTBA
Adnraiickoro kpas (MuxainoBCKU aAMUHUCTPATUBHBIA paiioH). B cooTBeTCTBHHM C
npuka3zoM MuHmpupoast Poccnn ot 29.12.2021 Ne 1024 «O6 yrBepxaenuu [Ipasun
JIECOBOCCTAHOBJICHHUSL. . .», TEPPUTOPHSI OTHOCUTCS K AnTae-HoBocubupckomy paiio-
HY JIECOCTETIeH 1 JICHTOYHBIX 00poB. COTIIacCHO cXxeMe KIIMMAaTHYECKOTO PalfOHUpOBa-
Hus A.IL Cnagaesa u S.U1. ®enpamana, — K TPOBHHIMM CyXou crenu [15].

B cBs3u ¢ TeM, uTO 3aMepbl MPOU3BOJMIUCH BECHOH, KOTIa IPUPOCT B BHICOTY
1 TI0 JUAMETPY TEKYIIEero (Ha MOMEHT HCCIICIOBAHMS) To/Ia eIe He ChOopMUPOBAJICS,
TaKCallMOHHbIE MOKA3aTeIN XapaKTepU3yloT COCTOSHHUE pacTeHUH Ha KOHell Berera-
unoHHoro nepuona 2022 r.

OOBEeKTOM HCCIeIOBaHUS BBICTYIAIOT JIECHBIE KYJIBTYPBI COCHBI OOBIKHO-
BeHHOU (Pinus sylvestris L.), co3nannsle Ha KpynHorutomaanoi rapu 2010 . [o
MmoYkapa Ha MECTE€ pacCMaTPUBAaEMBIX YYaCTKOB MPOM3PACTAIM YUCTBIE COCHSIKH
-1V xnaccoB Gonurera. Bee m3ydaemble KynbTypbl ObUIH CO3/1aHBI Ha OOPOBBIX
neckax. Mesopenbed xapakTepu3yeTcst Kak BOJHHUCTBIN, C TIOJOTHMH XOJIMaMH U T10-
HwkeHusMu. Tun neca — cyxoii 6op nonorux Bexonamiienuit (CBIT), Tun necopactu-
TEJIBHBIX YCIOBUN — A,.

B kadectBe mocamouHoro marepuaina ucrosnb3oBaituch cesHipl ¢ OKC u 3KC.
[Mocangounsiii marepuan ¢ OKC Obu1 BbIpallieH B JIeCHOM IUTOMHUKE B ¢. [TokpoBka
(Kmmrouesckuii paiton). Cesuiel ¢ 3KC momydeHsl B ATTaCKOM JIGCHOM CEJICKITH-
OHHO-CEeMEHOBOIUeCKOM IieHTpe B kaccerax Plantek-F, BCC SideSlit (81 siuetika).
B o0owux ciy4asix sl BBIpalllMBaHUs MTOCAJOYHOTO Marepuaia Opaiii HOpMaJlbHbIE
MO CEJICKIIMOHHOW KaTeropuu ceMeHa, coOpaHHbIe B mpenenax AJTaiickoro kpas
(12-1 necocemenHo# paiion). Bozpact nocanounoro marepuana ¢ 3KC — 1 rox (kpo-
Me ydacTka 5 — 2 rona), cessarieB ¢ OKC — 2 roma. Ha MOMEHT Imocaaku CesTHITBI OBLTH
3nopoBbiMu. Texnonoruu BeipamuBanus cesHieB ¢ OKC u 3KC onucanbsl B MOHO-
rpadun [4].

JlecHbie KynbTyphI co3naBaiuch B anpene—mae 2014-2018 rr. psaoBeIM crioco-
OoM. Psiyibl HampaBIieHBI C FOT0O-3a11a/1a Ha CEBEPO-BOCTOK MapauIeIbHO KBAPTAILHBIM
nmpocekam. [louBa oOpabareiBanacek miayrom [IKJI-70, arperaTupoBaHHBIM C Tpak-
topom MT3-82. Ilocaaka ocymectrisiiack B AHO 00poszpl. CesHipl ¢ 3KC Obutn
MTOCaXXCHBI JiecormocanodHon Tpyooit Pottiputki, a cesaier ¢ OKC — necomocamod-
Hoii MmammHoM MJIY-1. IlpoextHas rycrora nocaaku cesHues ¢ 3KC cocraBnsia
2,5 eIc. mT./ra (3,0 % 1,33 M), ¢ OKC — 4,0 TeIc. mT./Ta (3,0 X 0,83 M).

CortacHO KHHUT€ JIECHBIX KYJBTYp, Ha y4acTKax 8 M 9 B epBBIN 0] TOCIIE T0-
ca/IKu ObLJI IPOBE/ICH arpoTeXHuYeckuid yxon kyastusaropom KJIb-1,7. Jononnenue
JIECHBIX KyJBTYP OCYIIECTBICHO Ha y4acTkax 5 (BecHoit 2018 r., 1,5 ThIC. mIT./Ta) T
7 (ocennto 2017 1., 1,4 ThIC. mT./ra). Ha npyrux yyactkax g1omnoiHeHus He Obuio. dak-
Trdeckas nHopMaIus 00 UCCIIeAyeMBbIX JIECHBIX KYIbTypax MpuBeneHa B Ta0m. 1.
Ha puc. 1 noka3an oquH U3 y4acTKOB.

Jlis M3y4eHus1 y4acTKOB JIECHBIX KYyJBTYP HCIOJIB30BAJICSl METOA MPOOHBIX
mnomanei (I11). II1 uMenn mpsMoyroiapHyo GopMy, HX pa3Mep ObUI HE MEHee
0,25 ra. I'panunst [1I1 BAOME pAAOB JECHBIX KYJABTYP MPOXOAWIH MO LEHTPY MEX-
nypsnuid. Ilo yrmam I ycranapnuBanucek aepepsHuble Bemku. Ha IIIT yunThiBa-
JIUCH BCE KUBBIE JIEPEBbSI COCHBI MCKYCCTBEHHOTO M €CTECTBEHHOTO MPOUCXOXKIe-
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HUS. 3aMepsUTNCh JUaMeTphl IepeBbeB, JOCTUTIINX BBICOTHI 1,3 M. Y He MeHee yeM
30 nepesneB Ha Kaxxao# [1I1 ¢pukcrpoBanuch BEICOTA, TEKYILIUE IPUPOCTHI B BHICOTY
(110 MyTOBKaM) ¥ AMAMETP y OCHOBAHUs CTBOJIA. BpIcOTa 1 TeKyI1ie NPUPOCTHI B BbI-
COTY ONPEAEISUINCH U3MEPUTENBHOM pyneTkoi ¢ TouHOCThI0 +0,4 MM Ha 1 M JUIHHBI,
a IMaMeTphl y OCHOBAHUsI CTBOJIA M HA BbICOTE 1,3 M — 3JIEKTPOHHBIM LITAHT€HIIUP-
kynem Electronic Digital Caliper ¢ Tounoctbio £0,2 MM, OObeM BBIOOPKH paCTEHHIA
Ob11 00YCIIOBIICH ONTUMAJIbHBIM COOTHOIIEHUEM TPYA03aTPaT U TOUHOCTBIO OIBITA,
KoTopas He npesbimana 7 %.

Tabauna 1

MecToHaxo:k/1eHHe U ONHCAHNE UCCIIeYeMbIX YUYACTKOB JECHBIX KYJIbTYP
The location and description of the studied forest crop plots

o . I'ycrora
e KOOEZ}[,HSHaTH VuactkoBoe | Bu-| [O% | Cpemmmii | Mew- OCAJIKH,
ydact- N TeCHHYECTRO BapTajl nen nocana- mIar 1mo- ayps- ThIC.
Ka C. II. B. I. KU CaaKd, M | JIbs, M
mIT./Ta
OKC
1 05719f28§407369. 68 3 | 2018 1,0 2,8 3,6
: 057193209’029103' 28 |22 2014 | 07 | 34 | 42
————— DBacrasckoe
3 0571;298’86“579, 41 7 | 2015 0,7 2,5 5,7
4 057193207’378961. 1313|2014 | 07 38 | 3.8
3KC
5 057193205 128602, bacranckoe 10 2 | 2017 1,3 2,6 3,0
6 057193215’624536. 107 | 11| 2017 1,4 3,6 2,0
51°51,443'
7 079°25.534' | Huxomacs. 121 | 3 | 2017 1,5 33 2,0
8 057193224070079. croe 95 [16]2017 | 16 | 28 | 22
9 057193224273559. 95 10 | 2017 1,4 2,9 2,5

Jlnst oneHKH pa3nuuuii Mexry 2 BRIOOpKaMH MO YPOBHIO COXPAHHOCTH KyJIb-
Typ 0BT HicTioNib30BaH U-kpurepuiit ManHa—Yutau. 11 cpaBHeHHS BApUaOSIbHOCTH
COXPaHHOCTH JICCHBIX KyIbTyp — Kputepuiit @umepa (F-tect). Pacuers ocymecTBis-
nuck B mporpamme MS Excel 2013.

[Tom «COXpaHHOCTBIO JIECHBIX KYJABTYpP» MBI IOHHMAaeM BBIPXKEHHOE B TIPO-
IEHTAaX OTHOIICHUEC YHCJia MOCAAOYHBIX MECT C BBDKMBIIMMU PACTCHUAMU K 061116-
My YHUCITy TIOCaJJOYHBIX MECT, YYTCHHBIX Ha MPOOHOM TIIONIAU B KYJIBTypax cTapiie
3-netnero Bo3pacrta. HecMoTpst Ha TO, 4TO JaHHOE OTPEIETICHHUE MOYTH TOJTHOCTHIO
IyOIIMpyeT onpeNeieHne TePMUHA «IIPHKUBAEMOCTD JICCHBIX KYJIBTYP», IPUBE/ICH-
Hoe B [IpaBunax necoBoccraHoBneHus: U npotuBopeuutT ['OCT 1755982 «JlecHbie
KyJbTypbl. TEpPMUHBI U OIIPENEICHUS», HA CETOAHSIIHAN JEHb B HAYYHOU JIUTEPaTy-
pe TOHATHE «COXPAHHOCTH JISCHBIX KYIBTYP» MPUMEHSIETCS UMEHHO B 3TOM 3Haue-
muu [1,2,6,7,9, 11, 14].
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Puc. 1. Kynerypsr cocHbI, co3mannble mocanodnbM MatepuanoM ¢ 3KC (TIIT 5)

Fig. 1. The pine crops created using planting material with a closed root system (SP 5)

BeposiTHo, 6bU10 OBl IPaBUIIBHEE PA3TUYATH «COXPAHHOCTH JIECHBIX KYJIBTYP)
U «COXPaHHOCTb KYJbTHUBUPYEMBIX PACTEHMID», Kak 310 nenaer H.H. YepHoB ¢ co-
aBTopamu [16]. B nx TpakToBKE MOHSTHE COXPAHHOCTHU JIECHBIX KYJIBTYp COBIMaJa-
et ¢ comepxkamumcs B TOCT 17559—82 — BennuwnHa, onpenenseMas OTHOIICHHEM
TUTOIA/IH, TOKPBITON KU3HECTIOCOOHBIMHE JIECHBIMU KYJBTYPaMH, K 00IIEH IIoImaan
JIECHBIX KYJBTYp, 3aJI0KEHHBIX 3a KOHKPETHBIN MEPHOJI, BEIPaXKEHHAs B MIPOLEHTAX,
a TEPMMH «COXPaHHOCTh KYJIBTHUBUPYEMbIX pacTeHui», no MHeHnto H.H. UepHoBa ¢
COaBTOpaMH, CJIETyeT NPUMEHSATH K KYJIBTYpaM, OTHECEHHBIM K 3€MJISIM, Ha KOTOPBIX
pacrionoxeHsl jgeca. OJHAKO B paMKaX HAIIEro MCCIeJOBaHUS Mbl OCTAHOBHUMCS Ha
OTpe/IeNIeHUH, TIPUBEICHHOM BEIIIIE.

Pezynomamot uccnedosanust u ux oocyxncoenue

B 1abmn. 2 mana TakcaruoHHAs XapaKTEPUCTHUKA UCCIEMYEMBIX JICCHBIX KYITb-
Typ. CpenHsisi cCOXpaHHOCTh HacaKIaeHuH, co3ganubix cesHamu ¢ 3KC, cocraBuna
44,4 %, c OKC — 72,5 %. Pacuernoe 3nauenune U-kputepus paBHsieTcs 1, mpu Kpu-
TUYECKOM 3HaueHuH 2 u ypoBHe 3Hauumoctu 0,05. Takum o6pa3om, cOXpaHHOCTh
cesnueB ¢ OKC nocrtosepHo Bbiiie, ueM ¢ 3KC. OnHako AaHHBIA BBIBOJ CIIEAYET
CUHUTATh MPEIBAPUTEIBHBIM, T. K. 00bEMBI BBIOOPOK JOBOJIHHO Majbl U KYJIBTYPHI
OBLIM BBIC)KEHBI HE B OJIMH TOJI, 4 3HAYUT, ITOTOJHBIC YCIOBUS MOTJIU MOBJIHATH Ha
COXPaHHOCTh HaCKICHUU Pa3HBIX JIET CO3MaHMs. BeposTHO, IpH YBEITUICHUH 00b-
eMa HKCIEPUMEHTANIBHBIX TaHHBIX PE3yJIbTaT MOXKET U3MCHHUTHCS. PacueTHoe 3Haue-
Hue F cocraBuio 4,94, kputnueckoe oJHOCTOpOHHEE — 6,59, p-3Hauenue — 0,079.
Hcxost U3 mOydYeHHBIX PE3y/bTaTOB HyJeBas IMIIOTe3a OTBEPrHyTa HE ObLia, T.C.
JIUCTIEPCUH 2 BEIOOPOK MOXHO CUUTATh paBHBIMU. HecornacoBaHHOCTh Pe3yJIbTaToB
2 CTaTHCTUYECKUX METOMIOB OIICHKH CBUICTEIBCTBYET O HEOOXOMMMOCTHU ITOBBIIIIC-
HUsl 00beMa BBIOOPOK. [10ATOMY cunTaem 11es1eco00pa3HbIM MPOIOJIKUTh H3yUSHHE
IAHHOTO BOTIpOCa B paiflOHE MCCIICIOBAHUS.

B Anrae-HoBocubupckom paiioHe necocrteneil 1 JEHTOYHBIX OOpOB ISt OT-
HECEHUS JIECHBIX YYacTKOB K JIECOTIOKPBITHIM 3eMJIsiM B ycinoBusx tuma neca ChII
IyCTOTa MOJIOJHSIKOB JIOJDKHA OBbITh HE MeHee 2,5 ThIC. IIT./Ta., CPEIHss BHICOTA JIe-
PEBbEB OCHOBHBIX JIECHBIX JPEBECHBIX MOpoJ — HE MeHee 0,9 M, a BO3pacT JECHBIX
KYJIBTYp (TaBHOCTH CO3IaHMs) — HE MeHee 6 JIeT.
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TabGuuna 2

TakcanmoHHasi XapaKTePHCTHKA HCCIeAyeMbIX YYACTKOB JIeCHBIX KYJIbTYP
no ganubsiM ITT1T
The inventory characteristics of the studied forest crop plots according to SP data

JlaBHOCTB K Cpennne c
Cocras | cozmanus | Die- '-Ie(():;l;;) GHONOTH- JMameTp Texymas :())(iji{-
IIIT | nmpeBo- JICCHBIX | MEHT pacTemi, YecKHil  |BBICOTA, pys— TycTOTa, HECHBIX
croa Ky?II;TTyp’ Jeca IIT. Boizim’ M HE;I;?ZI: HHS CTBOJIA, mr./ra KyJnbTyp, %
cM
OKC

10C | 436 7 0,58 — 1,6 1744 48,4
R 10 [224] 3.1 | 68 | 8 N
2 9 10C | 911 11 2,60 2,3 4,7 3555 84,6
3 10C 8 10C | 1195 10 2,20 1,9 4,5 4594 80,6
4 9 10C| 813 11 2,90 2,9 4,8 2895 76,2

3KC

5 10C | 359 8 0,82 — 2,9 1436 47,9

+C 4 9 1,24 1,9 4,5 16 —

10C | 225 7 0,78 — 2,2 882 44,1
6 | 10C+C . <l s 10 [200] 25 | 62 | 24 B
7 10C| 188 7 0,79 0,7 2,4 734 36,7

+C 17 10 2,00 2,3 5,8 66 —
8 10C 10C | 308 7 0,86 — 2,2 1208 54,9
9 10C | 240 7 0,74 1,5 2,5 960 38,4

['ycroTa uccneayeMbIx JECHBIX KyAbTYP, BRIPAIICHHBIX U3 MOCAT0YHOIO Ma-
tepuana ¢ OKC, cocrasuser 1,7-4,6 teic. mT./Ta., ¢ 3KC — 0,8-1,4 ThIC. mT./Ta.
Cpenusisi BeIcOTa NepeBbeB cocHBI U3 cesHieB ¢ OKC gepes 5—6 jeT mocne mo-
cagku — 0,6—1,2 M (ompeneneHo mo naHHbIM Tabn. 3); u3 cesHieB ¢ 3KC depes
6 JeT mocie MpoBeACHUS MoCcanouHbIX padboT — 0,7-0,9 M. Takum 006pa3zom, MOKHO
3aKJIFOUUTh, YTO U3 9 00CIIeIOBAaHHBIX YYACTKOB KYJIBTYp TPEOOBaHUSM K MOJOJ-
HSKaM, TUIOIIAN KOTOPBIX TOJIeKAT OTHECEHHIO K JIECOMOKPBITHIM 3€MIISIM, CO-
OTBETCTBYIOT TOJIBKO y4acTKu 2—4, co3gaHHble mocaaouHsiM marepuanom ¢ OKC B
nepuon o 2016 .

YyacTok 1 erie He TOCTHT BO3PACTa OTHECEHHS K JIECOTIOKPBITHIM 3eMIIsIM (6 JieT),
OJIHAKO C YYETOM €ro TeKylIel IyCTOThl M TEMIIOB POCTa JIEPEBEB HA HEM MOXHO 3a-
KITIOUHTb, YTO K KOHITy BereTarimonHoro mepuona 2023 1. oH He OyZIeT COOTBETCTBOBATh
TpeOOBaHUSIM M HE TIEPEHJIET B KATETOPUIO IOKPBITHIX JIECOM 3EMelTb.

JlepeBbsi ecTeCTBEHHOTO MPOUCXOKICHHS HA Y4acTKaxX JIECHBIX KYIBTYp MpH
cpenneM Bospacte 9—10 mer mMeroT cpemnme BbICOTy 1,9 M, quameTp CTBOJNA Ha
BbicoTe 1,3 M — 2,5 cM, y OCHOBaHMs CTBOJIa — 5,8 CM. DTO COMOCTaBUMO C aHa-
JIOTUYHBIMH TI0Ka3aTeNsIMA JIEPEBBEB, BhIpalieHHbIX U3 cesaneB ¢ OKC, kotopsie B
10—11-neTHem Bo3pacTe XapaKTepHU3YIOTCS CPEHUMHU BBICOTOH 2,6 M, AMaMeTpaMu
Ha BbicoTe 1,3 M — 2,4 cM, y ocHOBaHMs cTBojda — 4,7 cM.

KonmuecTBo nepeBheB €CTECTBEHHOTO NMPOUCXOXKACHUS (CaMOCeBa) Ha y4acT-
Kax JIECHBIX KyJIBTYp ciycTs 12,5 jieT nocie noxkapa He mpeBblmaet 66 mr./ra. Toro
HEJI0CTAaTOYHO /ISl YCTENTHOTO JiecoBoccTaHoBNeHHs. CieoBaTebHO, MOXKHO 3a-
KIIFOYUTh, YTO 0€3 CO3/aHUs JICCHBIX KYJIBTYp YYaCTKH HE CMOIIH OBl MOKPBIThCS
JIPEBOCTOEM €CTECTBEHHBIM ITyTEM 32 pacCMaTPHUBAEMBIi MIEPHUO]T BPEMEHH.
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BeposTHo, B ciydyae ocTaBiIeHHs 3TUX YyYaCTKOB Ha caMo3apacTaHue ajbHe-
1I1ee eCTECTBEHHOE BO30OHOBIICHHE LIUIO ObI MPEUMYIIIECTBEHHO B KOHYCE MOJTy/ICH-
HOH TE€HW ETUHUYHBIX JIepeBheB [12] 1 0 Mepe YBETWUSHUS TUIOMIATH 3aTeHIeMON
MTOBEPXHOCTH 3€MJIN BCIIEJICTBHE POCTA JEPEBLEB JIPEBECHAS PACTUTEIHHOCTD IOCTE-
MeHHO 3aHnMaia Obl co0O0# Bce ocTaBiieecss MpoCcTpaHcTBO. OMUCAHHBIN TpoIiece
MPOJOJIKAICS OBl HECKOJIBKO JICCATHICTHUH U PpHUBEN Obl K (POPMUPOBAHUIO PA3HO-
BO3PACTHBIX COCHOBBIX HacaxJeHWH. Ilo Hamemy MHEHMIO, TaKOW XOI €CTECTBEH-
HOTO BO30OHOBJICHHS MOXKET OOBSACHATH MTPeodIaiaHue pa3HOBO3PACTHBIX COCHOBBIX
JIPEBOCTOEB B JIGHTOUHBIX OOpax Anraiickoro kpas [8].

B 1abn. 3 npuBeneHs! AaHHBIE O TEKYLIMX HNPUPOCTAX IO BHICOTE JCPEBHEB
COCHBI Pa3INYHOrO MPOUCXOXKAeHUs. [laHHbIe TaONUIBI TOKA3bIBAIOT, YTO B JIECHBIX
KyIbTypax, co3gaHHbix B 2017 u 2018 rr. KynibMUHALKA TEKYLIET0 IPUPOCTa HACTY-
nuna Ha 4-5-i rox mocine nocaaku. B xymeTypax, BeicakeHHBIX B 2014 u 2015 T,
MPUPOCTHI IO BBICOTE MPOAOHKAIOT YBEJIWYMBATHCSA C KaXbIM TOAOM, a 3HAYWT,
KyJIbMUHAIIXS 3TOTO MOKa3aTess elle He JocTurnyta. Haunbompme Tekyiue npupo-
CTBI TI0 BBICOTE Y JIEPEBbEB €CTECTBEHHOTO MPOUCXOXKICHHS 3a(DUKCUPOBaHbI Ha 7-1
ro UX pocra. Bo3MoXHO, BO3pacT HACTYIUIEHHA KYJIBMUHALMK TEKYLIEro MpUpO-
CTa IO BBICOTE CBsI3aH C 00ECIICUEHHOCTHIO JICPEBHEB COCHBI BIIAaroi. Tak, KyJIbTypEI,
CO3JaHHBIE B OTHOCHUTENIFHO OJIArONPHUATHBIE [0 YBIAKHEHUIO TO/Ibl, KYJTbMHHUPYIOT
[I03K€, a BEICAXKEHHBIE B IIPEIIBEPUH 3aCYIIIUBBIX JIET HE YCIIEBAIOT C(HOPMHUPOBAThH
JIOCTATOYHO MOIIHYIO KOPHEBYIO CUCTEMY M, HCIBITHIBAs AC(PUIIUT BIArd BO BPEMs
3aCyLUIUBBIX JIET, 3aMEUISIFOT CBOM pocT B BricoTy [10, 21, 23].

Tabnuna 3
TeKyume MPUPOCTHI IO BBICOTE IEPE€BHEB COCHBI HA HCCICTYEMBbIX YHACTKAX
JIeCHBIX KYJbTYPp 10 fanHbIM III1, cm
The current height increments of pine trees in the studied forest crop
plots according to SP data, cm

buonornueckuii Bo3pacr, jeT
w2 | 3 | 4 | 5 [ 6 | 7 | 8 | 9 [10] 11
Kynomyper, OKC

6,9 8,1 11,1 16,4 7,6 7,9 - - - -
12,0 8,7 11,9 222 | 20,5 | 35,5 | 32,4 | 33,9 | 34,7 | 45,5
11,8 4,8 13,3 22,7 | 32,3 | 269 | 31,2 | 32,1 | 39,1 -
12,1 5,8 12,2 20,5 | 24,3 | 43,7 | 39,3 | 41,6 | 40,2 | 50,1
Cpeonee| 10,7 6,9 12,1 20,5 | 21,2 | 28,5 | 343 | 359 | 38,0 | 47,8
Kynomypu, 3KC
7,2 6,7 10,0 17,3 | 13,1 | 12,6 | 14,9 - - -
10,0 | 14,1 17,9 14,7 8,5 12,3 -

9,9 13,3 | 163 15,3 11,4 | 124 - - - -
10,1 153 | 17,1 17,2 | 10,1 | 16,0 - - - -
9,9 12,3 | 13,6 124 | 10,2 | 15,3 - - - -
Cpeonee| 9,4 12,3 | 15,0 154 | 10,7 | 13,7 | 149 — — —
Camoces
6,8 17,4 | 1838 21,6 | 36,6 | 37,6 | 324 | 254 | 27,0 —
12,5 | 14,8 | 134 154 | 16,3 | 19,0 | 16,4 | 16,2 - -
10,8 | 13,4 | 19,2 20,4 | 31,6 | 32,0 | 26,0 | 20,8 | 24,6 -
10,2 | 13,8 | 18,8 26,4 | 342 | 32,0 | 23,0 | 24,8 | 283 -
Cpeonee| 10,1 149 | 17,6 21,0 | 29,7 | 30,2 | 245 | 21,8 | 26,6 —

TIIT

AW =

O [0 |I [\ |

NN | |—
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JlepeBbst ecTeCTBEHHOTO MPOUCXOXKIACHNUS HaXOSATCS B MEHEee BBITOJHBIX yC-
JIOBUSIX TIO CPABHEHHIO C KYJIBTYPaMH, T. K. PaclojiaratloTcsi He B MUKPOIIOHHKEHH-
AX (OHO O0pO311bl), HO OHU ITOSABUINCH HA JIECOKYJIBTYPHBIX IJIOMIASIX PaHbILE, YeM
Ob1TH TocaxeHsl cessHIBl ¢ 3KC. DT0 MOXKeT 0OBSICHATH UX MTPOMEKYTOUHOE ITOJI0-
KEHHE 10 BO3PacTy KYJIbMHUHALMH TEKYIIEro IPUPOCTA 10 BBICOTE MEXIY KYJIbTypa-
mH, co3ganaeiMu cestHiamu ¢ OKC u 3KC.

PaboTbl o 3aMepy HPUPOCTOB JEPEBLEB MO BBHICOTE OCIOXKHSIMCH TEM, YTO
9acTh CESHIIEB, IOCAKCHHBIX B THO OOP03, ObLIa 3aHECEHA MTECKOM Ha TIIyOHHY 10
10 cM, U3-3a 4ero nNpupocTsl B BBICOTY B MEpBbIE 2—3 rofa pocTa He BCerna yaaBa-
JIOCh YCTAaHOBUTbH TOYHO.

XoJ1 pocTa MO BBICOTE KYJIBTYP COCHBI, CO3JJaHHBIX 1TOCAI0YHBIM MaTepHaIOM C
OKC u 3KC, a Takxke caMoceBa COCHBI Ha Y4aCTKaX JIECHBIX KyJIbTYp MOKa3aH Ha pUC. 2.

3,0
= — 7 ’
251 y=0,02622*—0,0443x+0,0716
R*=0,998 7
2,0 4 P
Eﬁ ,/
g R
g 1,54 ”//’/
& »=0,0086x"+0,1517x-0,2559 =7~
1,0 | R2=0,9983 T
7 - -
s -
0,5 - y=0,1354x-0,1768
e R2=0,9979
00— : ‘ : : ‘ | | |
2 3 4 5 6 7 8 9 10 1

Bospacr, ner

Kynsrypel, 3KC — —Kynberypsl, OKC ===Camoces

Puc. 2. Xon pocra 1o BbICOTE KYJIBTYpP U CAMOCEBa COCHBI OOBIKHOBEHHOM

Fig. 2. The course of growth in height of crops and self-seeding of Scots pine

OTtcTaBaHue B pocTe MO BBICOTE KYJIBTYpP COCHBI OT JIEPEBHEB €CTECTBEHHOTO
MIPOUCXOKICHUS B TIEPBBIE TOABI MTOCIIE MOCAAKN OOBSICHIETCS aanTalllOHHBIM TIe-
PHOIOM PaCcTeHUN W HEOOXOAMMOCTHIO BOCCTAHOBJICHHSI TIOBPEKICHHOW KOPHEBOM
cuctembl (st cestHiieB ¢ OKC). bonee MeanieHHBIH pOCT U HHU3Kasl COXPaHHOCTH
KyIbTYp, co3aaHabix B 2017 u 2018 TT., MOTYT OBITH CBSI3aHBI C 3aCYIUTUBBIMHU TI0-
rogabpiMU yeaoBusiMu B miepuof ¢ 2019 mo 2022 rr. Eciu ¢ 2013 mo 2018 T 32 ron
BbINIAJANO0 B cpeaHeM 325 MM ocankoB, To ¢ 2019 o 2022 rr. — Tonbko 247 M.

Kpome romoBoro odbheMa 0cajiKoB, BaXXHBIMH (DaKTOpaMH, BIHMSIONMMU Ha
COXPaHHOCTb U POCT JECHBIX KYJIBTYP, BEPOSITHO, SIBISIOTCS KOJIMYECTBO OCAIKOB U
TeMIeparypa Bo3ayxa B Mae. C HadajoM BEeTeTalliOHHOTO Tiepro/ia (KOHEI arpess —
HayaJo Masi) COCHa aKTMBHO HAUMHAET PACTH B BBICOTY, T. €. AC(QUIIUT BJIATH B ATOT
nepros OyleT CHIDKaTh TEeKyIIui mpupocT. Ha puc. 3 mpuBeneHa quHaMHuKa KOJH-
YecTBa OCAJKOB M CpeJHEH TeMIepaTypbl BO3/AyXa B Mae IO JaHHBIM METEOpPOJIO-
rudeckoi cranuuu B ¢. Kmoun. B 2019-2023 rr. yciaoBus Ay pocta pacTeHUil B
Mae OKaszaJich HeOmaronpusaTHBIMU. HemocTaTouHoe KOJTMYeCTBO MECSYHBIX OCajl-
KOB (4—14 MM, pu cpeHEM 3HAYCHUH 7 MM) COIPOBOXKJAIOCH BEICOKHMU IS Mast
cpemHUMH Temrieparypamu Bozayxa (ot 12,3 mo 18,8 °C, mpu cpenHeMm 3HaYCHHUH
16 °C). Ansa cpaBuenus, B mepuon ¢ 2013 mo 2018 rr. B Mae BhIIAAAIO B CpEAHEM
39,3 MM 0caJKoOB, a CpeHsIs TeMIleparypa Bo3ayxa Obuia Ha 3 °C HUKe.
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Fig. 3. The precipitation and average air temperature in May for the period
from 2013 to 2023

Maii 2018 1. xapakTepu30BaJiCs KaK HETHITMYHO JOXIJIUBBINA U XOJOTHBIN: 32
MeCsIIT BBITTAI0 68 MM 0CaIKOB, CPEAHSIS TeMIepaTypa Bo3myxa coctasisuia 10 °C,
OJIHAKO HECMOTPs Ha OIaronpusTHYo moroay BecHoi 2018 ., 00ibIas 4acThb mio-
maau (578,7 ta, unu 64 %) IECHBIX KyIBTYpP, CO3MaHHBIX B ATOT TOJ MOCAJI0YHBIM
marepuanoM ¢ 3KC, Oblia mo3nHee crucaHa Mo MPUYUHE WX THOCTH M3-3a 3aCyXH
B Mae—utone 2019 r. u mae—utone 2020 r. [Ipu 3TOM JecHbIe KyABTYpPBI, CPOpPMU-
POBaHHBIC B TOT k€ roj nocanounsiM matepuanom ¢ OKC (98,3 ra), coxpaHUIUCH.
[Tocnennee MOKET CBUAETEILCTBOBATH O JyullieM cooTBeTCTBUU cesHIeB ¢ OKC ne-
COpACTHTEIBHBIM YCIOBHUSM JICHTOYHBIX OOPOB ANTalCKOTO Kpasl.

Bowi6o0wl

1. Ha oOcie1oBaHHBIX y4acTKax CpeHsIsl COXPAaHHOCTb JIECHBIX KYIBTYp, CO3-
naunbix cesiHamu ¢ 3KC, cocrasuna 44,4 %, ¢ OKC — 72,5 %. OnHako 1o noixy4eH-
HBIM JIAaHHBIM HEIb3s ClIeJIaTh OJHO3HAYHOTO 3aKJIFOYCHHUS O Jy4Ileil COXpaHHOCTH
KyaTyp U3 Matepuaia ¢ OKC. [{ng npoBepky rumnore3bl HEOOXOUMO BKIIOUUTH B
BBIOOPKY OOJIBIIE YYaCTKOB JIECHBIX KYJIBTYP, BHICAXKEHHBIX B PAa3JIMUHBIC TOIBI IPU
BapUaTUBHBIX MTOTOIHBIX YCIOBHUSX.

2. V3 9 n3y4eHHBIX y4acCTKOB KyJIBTYp TPEOOBAHUSAM K MOJIOIHSIKAM, IJIOIIAIH
KOTOPBIX MOJJIEkKAT OTHECEHHUIO K JICCOMOKPBITHIM 3€MJISIM, COOTBETCTBYIOT TOJIBKO
3 yuactka, chopmupoBanHbie tocanouHbiM Matepuaiom ¢ OKC no 2016 r. JlecHbie
KYJIbTYpbl, BbicaxkeHHbIe B 2017 u 2018 rr, UMEIOT 3HAUUTENBHO XYILIME COXPaH-
HOCTB M POCT M3-3a YepeIbl 3acynuIUBEIX JieT (2019-2022 tT.).

3. B ycnoBusix apuau3aluy KJIuMMaTa TycTOTa MOCAAKH JICCHBIX KyJIBTYp 2—
3 TBIC. IMIT./Ta, MPUMEHsIEMas B CITydae ucrnoib3oBanus cesHieB ¢ 3KC B KimroueBckom
JIECHUYECTBE, HE CIOCOOHA 00eCredynTh K MOMEHTY OTHECEHHS! HEeCOMKHYBIIMXCS
JIECHBIX KYJBTYp K JIECOTIOKPBITHIM 3eMJISIM TpeOyeMylo TycTOTy 2,5 ThIC. INT./Ta.
Pexomenayercst yBeunTh ryctoTy nocanku cestaiieB ¢ 3KC no 4—6 Teic. mT./Ta.

4. Ha xpyHHOIUIOUIaTHON rapu KyJIBTYPBl COCHBI, CO3[aHHBIC MOCAI0YHBIM
Mmarepuasiom ¢ OKC, B nepBsle 5—7 JeT mocie Mocajku yCTyNnatoT 10 cpe/iHell BbI-
COTE JICPEBBSIM €CTECTBEHHOTO POUCXOXKICHHS, OTHAKO K BO3pacTy 9 JIeT TOTOHSIIOT
UX MO JTaHHOMY TIOKa3aTeio.

5. KonmuuecTBo camoceBa Ha HCCIIeAyeMOW KpyIMHOIUIOIAAHON Tapu CITyCTs
12,5 et mocnie moxkapa He MpeBbIaeT 66 IIT./Ta, YTO HEJOCTATOYHO JIIsl YCIIeNI-
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HOTO €CTECTBEHHOTO JIECOBOCCTAHOBJICHHUS. DTO 3HAYUT, YTO 0€3 MCKYCCTBEHHOTO
JIECOBOCCTAHOBJIEHUS UCCIIEyeMble YUYaCTKH HECKOJIBKO JECATKOB JIET ObLIM Obl HE
oOsieceHbl. B cBs3u ¢ 3TMM Ha KpYIHOIUIOIIAAHBIX TapsiX MCKYyCCTBEHHBIH croco0
JIECOBOCCTAHOBJICHUS! JOJKEH OCTABAThCS MPEAIOYTUTEIbHBIM.
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