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MEJTMOPATUBHASA PONb NECHbIX HACAXAEHWA B 3ACYLLNIMBON CTEMU

LAND IMPROVEMENT ROLE OF FOREST PLANTINGS IN THE ARID STEPPE

Kntoyeebie cnoea: 3awjumHble HacaxdeHusi, 3acyw-
nugasi cmenb, AepHO80-NOA30MILUCMbIE NOYBbI, KYnbmypbl
COCHbI, (hOPMUPO8aHUE, yemoUyu8oCmb.

JlecHble HacaxgeHns uMetoT BonbLUIOE 3HaYeHe B fne-
COCTENHbIX 1 CTEMHBIX PerMoHax, BuiMomnHss npeobpasosa-
HWe, COXpaHEeHWe M BOCCTAHOBMNEHWE MPUPOAHBIX NaHg-
wadToB. Wx necomenuopatuBHasi ponb 3akrvaetcd B
CO30aHMM ONTUMANbHOr0 BOAHOMO M BO3AYLUHOTO pexuMa

MouBbl, NPedoTBPaLLeHU BETPOBOW 1 BOAHOA 3pO3uK,
CHUXEHUM CKOPOCTK BEeTpa, obecneumBasi CeNbCKOX03siA-
CTBEHHbIE YroAbs YCTOMYMBBLIMUA YPOXKasMU. TakuMK CBON-
ctBamu 0bnagarT necHble HacaxgeHns YynuHckoro bopa
AnTainckoro kpas, necHon hoHA KOTOPOrO COKpaTuics B
pesynbTate pybok W noxapos. BocnpousBoacTBO NECHbIX
HacaxaeHnin YynuHckoro Bopa — NepBoCTeENeHHas U CroX-
Has 3agaya ans paboTHWUKOB NECHOM oTpacnu AnTaickoro
kpas. [Ins ycnewHoro BefeHns NECHOro xo3sicTea B 6opy,

BecTHuk AnTaiickoro rocyaapCcTBeHHOro arpapHoro yHusepcuteta Ne 8 (202), 2021



ArPOHOMUA

HanpaBneHHOro Ha BbINOMHEHWE 3aLUUTHBIX  CDYHKLNA,
HeobX0aMMO NPOLOMKUTL paHee HayaTble UCCMEeAoBaHUS
B yKe CO30aHHbIX HACaXOeHWsX XBOMHbIX MOpPOS Ha nou-
Bax pasnuyHoit neconpurogHoctn. Llenb paboTbl — u3y-
4NTb OCOBEHHOCTU (HOPMMPOBAHWS 3aLLUUTHBIX ECHBIX
HacaxaeHuin Ha JepHOBO-NOA30MNMCTON NoyBe YynuHCKoro
Bopa. WccnegosaHus nposedeHbl METOAOM  MPOBHbIX
nnowjageit, KoTopble 3aknagblBanucb B COOTBETCTBUW C
OCT 56-69-83. lNo4Ba u3y4anacb no Npasunam, MPUHATLIM
B NOYBeHHbIX obcnegoBaHusx. [eoboTaHuyeckue onuca-
HWS MPOBOAWNMCH MO CTAHAAPTHOM MeToauke. loyBa xa-
PaKTEPU3YETCH HWU3KUM YPOBHEM MMOAOPOAMS, YTO Cro-
co6CTBYET (POPMMPOBAHMIO CPABHUTENBHO HEBLICOKMX MO
NPOAYKTUBHOCTW HACaXOEeHWA COCHbl. YKWBOW HamoyBeH-
HblIll NOKPOB Ha NPporanuHe 1 Nog, NosoroM NECHbIX KynbTyp
MMeeT pasnnumus no CoCTaBy M CTpyKkType. PopMupoBaHme
13-NETHUX 3aLUMTHBIX NMECHBLIX COCHOBBIX HaCaXOEHWi,
CO30aHHbIX Ha AEepHOBO-MOA30MUCTLIX MOYBaX B NOL30HE
3aCYLUNMBO CTenu CTEMHO 30HbI 3anaaHoi Crubupu npo-
XOQMUT aHanorM4yHo COCHOBBLIM HaCaXAEHUAM pYruX peru-
oHoB EBpasun. PacnpeneneHue fepeBbes, rycrora Nec-
HbIX KynbTyp (1,75 ThiC. mep/ra) cnocobeToBanu opmu-
POBAHMIO CPABHUTENBHO HEBBLICOKMX TaKCALMOHHbLIX Moka-
3aTenei npogykTBHOCTH (3anac — 88 md3fra). B uensax no-
BbILUEHWS  YCTOMYMBOCTM  BbIpALLMBAEMbIX  3aLLUTHbIX
HaCaxaeHUit COCHbI U BbIMOINHEHUS UMK 3aLLUMTHBIX (DYHK-
Unit pekomMeHZoBaHO npoBecTu pybku yxoga cnabom wH-
TEHCMBHOCTM.

Keywords: protective forest plantings, arid steppe,
sod-podzolic soils, pine crops, formation, sustainability.

Forest plantings are of great importance in the forest-
steppe and steppe regions because they perform the func-
tions of transformation, conservation and restoration of

natural landscapes. Their forest improvement role is to
create the optimal soil water and air regimes, prevent wind
and water erosion, reduce wind speed, thus providing agri-
cultural lands with sustainable crops. Such functions are
performed by the forest plantings of the Chupinskiy pine
forest of the Altai Region where the forest fund has de-
creased as a result of felling and fires. The reforestation of
the Chupinskiy pine forest is a primary and difficult task for
workers of the in the Altai Region’s forest industry. For the
successful forest management aimed at performing protec-
tive functions, it is necessary to continue the previously
begun research in the already created coniferous stands
on soils of various forest suitability. The research goal is to
study the formation features of protective forest plantings
on the sod-podzolic soils of the Chupinskiy pine forest. The
research was carried out by the method of sample plots
which were laid in accordance with the standard OST 56-
69-83. The soils were studied according to the procedures
common in soil surveys. Geobotanical descriptions were
carried out according to the standard methods. The soil is
characterized by a low fertility level; this determines the
formation of relatively low-productive pine plantings. The
live ground cover on the glades and under the canopy of
forest stands differs in composition and structure. The for-
mation of 13-year-old protective forest pine plantings set
out on sod-podzolic soils in the arid steppe subzone of the
steppe zone of West Siberia proceeds similarly to the pine
plantations in other regions of Eurasia. The tree distribu-
tion, forest crop density (1.75 thousand trees per ha) con-
tributed to the formation of relatively low forest valuation
indices of productivity (standing volume - 88 m3 ha). In
order to increase the sustainability of the cultivated protec-
tive pine plantings and the performance of their protective
functions, it is advised to carry out improvement felling of
low intensity.

YnukapeB AnekcaHgp CepreeBuy, acnvpaHt, OIBOY
BO Anramckuin FAY, r. bapHayn, Poccuitickas ®enepauns,
e-mail: Chichkarev4@mail.ru.

ManeHko AnekcaHap AHaTonbeBWY, A.C.-X.H., OOLEHT,
Orb0Y BO Anraiickuin TAY, r. bapHayn, Poccuiickas ®e-
Aepaums, e-mail: malenko51@mail.ru.

Chichkarev Aleksandr Sergeyevich, post-graduate stu-
dent, Altai State Agricultural University, Barnaul, Russian
Federation, e-mail: Chichkarev94@mail.ru.

Malenko Aleksandr Anatolyevich, Dr. Agr. Sci., Assoc.
Prof.,, Altai State Agricultural University, Barnaul, Russian
Federation, e-mail: malenko51@mail.ru.

BeepeHue

IlecHble HacaxgeHns UMetoT 6onbLuoe 3Have-
HWe B NECOCTEMHbIX W CTEMHbIX PErMoHax, BbINom-
HAs npeobpa3oBaHKe, COXpaHeHe M BOCCTaHOB-
neHne npupogHbIX naHawadrtos. Ux necomenmo-
paTWBHas porb 3akKMloYaeTcs B CO3haHuM OnTu-
MafibHOrO BOAHOMO W BO34YLUHOTO PEeXuma MouBbl,
NpeaoTBpaLLeHN BETPOBOA W BOQHOW 3p03uu,
CHKEHWW CKOPOCTU BeTpa, obecneynBas CenbeKo-
XO35IMCTBEHHbIE YrOAbS YCTOMYMBLIMK YpOXKASAMM
[1, 2]. Takumu cBorcTBammn obnagatoT necHble
HacaxgeHus YynuHckoro Gopa AnTaiickoro kpas,
necHon hoHA KOTOPOro COKpaTUNcs B pesynbraTe
pybok n noxapos. Bocnpou3BOACTBO NECHbIX

HacaxaeHun YynuHckoro 6opa — nepBocTeneHHas
W CrioxHas 3afava ans paboTHUKOB NECHOM OTpac-
nm Antanckoro kpas. PaboTHukamm LLnnyHoBckoro
necxo3a 3a nepuog 30-35 net Obino co3gaHo OKo-
N0 4 TbIC. ra NECHbIX KyNbTyp COCHbl OBbIKHOBEH-
HoWl, 0ObeanHEHHbIX B OAWMH NecHon maccwB. [ns
YCMELHOr0 peLleHns 3agay no OxpaHe, 3awuTe,
BOCMPOWU3BOACTBY U MCMONb30BaHMIO YynMHCKOMO
Bopa, CoxpaHeHWI0 ero NnoLaan 1 YHKLWA, Hyx-
HO npogonxatb Hay4Hble pabotbl [3, 4] B paHee
CO3[aHHbIX COCHOBbIX HaCaX[EHWUsX Pa3HOro BO3-
pacTa Ha noYBax HeOAMHAKOBOW NECOnPUroAHOCTH.

Llenb pabotbl — M3yunTb COCTaB U CTPYKTYpY
3aLUUTHBIX COCHOBbIX HaCaXOeHWW, mpouspacTaro-
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LMX Ha JEepHOBO-MOA30MMCTLIX MoYBax YynmHcKoro
NIECHOrO MaccyBa.

MeTtoauka, 00bLeKTbI uccrnegoBaHUiA

B ocHoBe wuccnegoBaHuii — METOA MPOBHbIX
nnowaaen, soibop, popma, pasmepsbl 1 gpyrue na-
pameTpbl KoTopblX cootBetcTBYOT OCT 56-69-83
[5]. B npepenax kaxgon npobHOM nnowagn Bbl-
NOMHANCS CMMOLLIHON NepeyYeT AepeBbeB C onpeae-
NEHneM Ux AnameTpa, BbICOTbl U OTHECEHMUS K KOH-
KPEeTHOMY Knaccy no pocTy U pa3BuUTUKO B COOTBET-
cTBuM ¢ knaccudmkauuein . Kpagpta. Cpegu npo-
unx BUoMeTpUYEeCKMX nokasaTenen BbIMOIHEHbI
N3MEPEHMS LUMPUHBI 1 NPOTSHKEHHOCTM KPOH Aepe-
BbEB [N NOCNefyoLEero onpeaeneHns ux nowa-
AN 1 COMKHYTOCTW. COOp AaHHbIX O TaKCaLMOHHOM
XapaKTepuCTUKe APEeBOCTOEB BbINOMHEH METOAAMY,
OBLLENPUHATLIMI B NECHON HayKe 1 NpaKTHKe.

/13yyeHne nOYBEHHbIX Pa3HOCTEN NPOU3BOSM-
nocb MeToAamu, MNPUHATBIMM B MOYBOBEAEHUM
[6, 7]. MNMoyBeHHbIN pa3spes 3aknagblBanca Ha rmy-
BuHy Jo 1,5 M C 0XBaTOM BCEX FEHETUYECKUX OC-
HOBHbIX M MPOMEXYTOYHbBIX NOYBEHHbBIX FOPU3OHTOB.
OtBop nouBeHHbIX 00pa3LoB NpPOM3BOAMMCS W3
KaXXOoro reHeTU4eCKOro ropu3oHTa CBEpXy BHW3 MO
NOYBEHHOMY Npoduno. BbINONHEHO [feTanbHoe
NOYBEHHOE OnMCaHMe MOPCONOrMYECcKon CTPYKTY-
Pbl NOYBEHHOTO NPOGUNS.

3yyeHne pacTUTENbHOMO NOKPOBA BbIMOHS-
Nnocb MeToaoM reoboTaHn4eckux onucaHuin [8-11].
[ns aToro B nmpegenax KOHKPETHOrO (hUTOLEeHO3a
3aKnagplBan1cb BpEMEHHbIE NPOGHbIe NNOLaaKu
10x10 m (100 M2), Ha KOTOPbIX BbISBIANNCH BUAO-
BOM COCTaB U CTPYKTypa pacTUTENbHOCTMU.

ObbekTam HawWx MCCneLoBaHU  SBASMNCH
COCHOBbIE HacaxaeHus Bo3pacTtom 13 ner, pacno-
NOXEHHbIe Ha OTAENbHOM Yy4vacTke, NNOLadbio
215 ra B oro-3anagHon 4actu YynuHcKoro cocHo-
BOro Maccwa. JlecHble HacaxaeHust pacnomnoXeHbl
Ha yyacTke MeXay BbITSHYTbIMW MecyaHbIMu yBa-
namu, OpueHTUPOBaHHLIMK C 3arnaja Ha BOCTOK OT
noimbl p. Yapbiw. Xapakrep penbeda — cpeaHe u
CUIMbHO BCXONMITEHHbIN, MUKPOPEnbed B Buae He-
poBHocTen U yrnybnenuin Boicoton o 1 m. lpu
CO3[aHNN COCHOBbIX HaCaXOeHWA NoAroToBKa Moy-
Bbl Benacb NnyxHbiMu 6opo3gamu nog npsMbIM
yrnom k npeobnapatowmm setpam. Cxema nocagku
B 60po3abl ¢ paccTosHueM 3,2x0,7 M no3Bonuna ¢
UCMOSb30BaHWEM CesiHLEB CO3AaTb NECHbIE KyIlb-
TYPbl COCHbI UCX0AHOM rycToThl 4500 w/ra.

PesynbTathbl U MX 06CyxaeHUe

MonyyeHHble npu obcnepoBaHWW MOYBbLI NOA
NECHbIMA  HaCaXOEHUAMW  [aHHble  NO3BONWAW
YCTAHOBMTb TWM MOYBbLI:  4EPHOBO-MOA30MNCTAs
rnybokas cBA3HO-necyaHas. Moysa nMeeT HeoaHo-
POAHbIN rPaHYNOMETPUYECKUA COCTaB: B Npeaenax
ropusoHTta A2 (11-20 cm) — cynecyaHbli CoCTaB, B
npegenax ropusoHta A1 (4-11 cm) n ropusoHToB B
(20-77 cwm), BC (77< cm) — cBasHo-necyaHbIn. Co-
[EepXaHne rymyca B  W3y4YeHHOW [EepHOBO-
NoA30IMCTON NoYBE He npeBblwaeT 2,7% B npeae-
nax cnost 4-11 cm. Bckunanue noysbl Npu HaHece-
HuM 10% pacTBopa CONSHOM KUCMOTbI HE OTMEYEHO
B npegenax Bcero npoguns. Moysa MMeET HU3KWIA
YPOBEHb MNOLOPOANS, NOITOMY NECHblE Hacaxae-
HWS, NpouspacTaloLpe Ha Heil 3HavanbHo, He Mo-
YT UMeTb BbICOKOW NPOLYKTUBHOCTY.

JKMBOW Hano4BEHHbIA MOKPOB Ha MporanuHe W
noA NOMOroM NECHbIX KyNbTYp UMEET pasnuyms no
coCTaBy U CTpyKType. Ha nporanuHe obuiee npoek-
TBHOE nokpbiTue (OM) coctasnser 90-100%,
nog nonorom — 25-50%. Ha oTkpbITOM MecTe npe-
obragatT KonocHsk necyanbin (80%) v MATAMK
nyrosoit (60%), B coobuiectse 7 BUAOB, Nog Nono-
rOM — BENHWK Ha3eMHblid (40%), KONOCHSK necya-
HbI (30%), maTnuk nyrosoit (50%) n ocoka npuse-
muctas (25%), B cooblectse 9 Buaos. CteneHb
(hnopucTyeckoro cxoacrea 2 coobuyects — cped-
HAS, T.K. K03chuumeHT CbepeHceHa-YekaHoBCKOro
(Ksc) paeeH 0,5 [12]. Pasnuuns obycnosneHbl npu-
CYTCTBMEM CBETOMOOMBLIX KCEPOMPMTHBLIX BUIOB
(KOBbIfb, ThICAYENIUCTHUK U ApP.) HA OTKPLITOM Me-
CT€ W OTCYTCTBMEM UX MOZ, NOSIOrOM APEBOCTOS.

CoCHOBbIE WCKYCCTBEHHbIE HacaxaeHus cdop-
MWPOBANNCb B MPOLECCE WHTEHCUBHOMO B3aUMHOM
KOHKYPeHLMKM, auddepeHumaumm n n3pexmnsaHms.
B Bo3spacte 13 neT COCHOBble KyMbTypbl UMEKT
COMKHYTbIA APEBECHbI NOOr, Npy 3TOM B HUX XO-
POLIO BMAHbI CO34aHHbIE NMpW nocagke psabl K
Mexaypsgbs. dopMmupoBaHMe necHoro onaga u
NEeCcHON MOACTUNKM obLen MOWHOCTbID 3-4 cm
NMPOMCXOANT MO KPOHAMM M YaCTUYHO B NPUKPOHO-
BbIX MPOCTPaHCTBAX.

B necoBoacTBe 6onbluoe 3HAYeHUE UMEET Mo-
nor ApeBOCTOS M CTENeHb €ro COMKHYTOCTM, 3a
CYeT Yero MpOUCXOAMUT «perynmpoBka» nocTynne-
HWUA CBeTa, Temnma W BrarM BHYTPb HacaxaeHus,
hopMUpOBaHUE MUKPOKNMMaTa neca. lonor Bnns-
eT Ha crnocobHOCTb 3afepkuBaTb BETEP U CHEr B
3UMHWA  nepuod.  Hamu  ycTaHOBMEHO,  4TO
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HacaxaeHue uveet ryctoty 1750 gepeBbeB Ha 1 ra
npn cOMKHYTOCTW KpoH 0,84 ef., € KO3thPuLMEeHTOM
nepekpbiTus kpoH 0,2, 4to Npubnuxaet ero no
CBOWMM XapaKTepuCTUKaM K JIECHbIM HacaxeHWsam
NPUMPTLILLICKONA YacTW NEHTOYHbIX 60poB 3anagHom
Cubumpmn [13]. Mpn Takoi ryctote M COMKHYTOCTU
necHble HacaxaeHuns TpebytoT npoBeaeHus yxoda
B Buae pybok u3pexuBaHuit cnabon WHTEHCUBHO-
CTW.

[peBocToN COCTOST NPEVMYLLECTBEHHO M3 Ae-
peBbeB cpeaHux pasmepoB — 35,4%, KoTopble OT-
HocsTes Kk Il knaccy pocta u pas3suTus. 3Hauu-
TENbHO MeHblUe B [PEBOCTOE AEpPeBbEB rOCMOA-
cteytowmx (I knacc) — 19,1% 1 corocnofCcTBYHOLMX
(I'knacc) - 23,5%. [epeBbs, oTCTaloLMe B pOCTe —
yrHeTeHHble cocTaBnstoT 22,0%, 13 Yucna KoTopbIX
He mMeHee 10% B CKOPOM BpeMeHu yiayT B oTnag,
4TO CBMAETENbCTBYET O HEODXOAMMOCTM Ha3Have-
HWS M MPOBEAEHNS U3PEXNBAHUS B NpoLiecce pybok
yxoda.

3y4eHHble COCHOBble MNeCHble KynbTypbl B
[aHHbIX NecopacTUTENbHBIX YCOBUSX UMET He-
BbICOKVE I1€COBOLCTBEHHO-TAKCALMOHHbIE MOKa3a-
Tenu (1abn.). lyctota ApeBOCTOS COCHbI He npe-
BbllwaeT 1750 wr/ra npu cpeaHeM auameTpe CTBO-

nos 11,9 cm. 3anacbl CbipopacTyLLeit ApeBECKHbI
cocTaBnstot 88 m3/ra npu 1a knacce 6oHuTeTa. B
[PEBOCTOE OTCYTCTBYIOT CYXOCTOMHble [epeBbs,
YTO ABMAETCS NoKasaTenemM paHHen auddepeHuu-
auum n camouspexveaHus. bypenomHbie n BeTpo-
BanbHble [epeBbs B COCTaBe APEBOCTOS HaMMU He
OTMEYEHbI, YTO CBMAETENLCTBYET O BbICOKON NO3M-
LUMOHHOWN YCTONYMBOCTM [AHHOTO NECHOT0 Hacax-
LEHUS.

MecCTHble necopacTUTenbHble YCOBUS He Cno-
COOCTBYIOT MHTEHCMBHOMY OYMLLEHMIO CTBOMOB OT
Cy4beB ¥ POPMMPOBAHMUIO MOMHOAPEBECHBIX Aeno-
BbIX CTBOSIOB COCHbl, MO3TOMY pacCu1TbiBaTb Ha
BbICOKYK0 [ON0 [epeBbeB Ans nepepabotkn He
CTOMT.

POCT COCHOBbIX NECHBIX KYNbTYp MO BbICOTE WH-
TEHCMBHO Ha4MHaeTCs ¢ Bo3pacTa 5 neT 1 npopon-
xaetcs fo 12-13 nert (puc.). Hanbornblune 3Have-
HWS TekyLlero npupocTa HabnaalTcs B BO3pacTe
9 net. Hamn oTMeYeHbl M3MeHeHWst npupocTa B
BbICOTY, KOTOpble B WM3Y4EHHOM COCHOBOM Hacax-
[EHUM Mano OTMIMYaKTCS OT COCHOBBIX Hacaxie-
HWW B KOr0-3anagHoi YacTh NEHTOYHbIX BopoB 3a-
nagHon Cnbupw n gpyrux pernoHos Espasum [13].

Tabnuua
JlecosodcmeeHHO-makcay UOHHbIe NOKa3amenu 3aujumHo20 HaCaXOeHUs1 COCHbI
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3aLLUUTHBIX COCHOBbIX HaCaXdEeHU U BbINOMHEHMS
UMU 3aLLUUTHBIX (DYHKLMIA HEOBXOAMMO Ha3HaUMTb U
npoBecTu pybku yxofa criaboit MHTEHCUBHOCTMY.
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