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B nenTouHBIX OOpax ANTAaWCKOTO Kpas HapsAy C IMOCAAKOH YHUCTBIX COCHOBBIX JIECHBIX
KyJbTYp IIHUPOKO NPAKTHKOBAIOCH MX CO3JaHUE KYJIHCHBIM CIIOCOOOM B CMEIICHHH COCHBI
obbikHOBeHHOH (Pinus sylvestris L.) ¢ uBoit octpomuctHoii (Salix acutifolia Willd.). B 90-¢ rr.
XX B. 3Ta mpakTHKa ObUIa mnpekpaiieHa. llenecooOpa3HO ONEHHTh MPOM3BOJUTEIBHOCTH
TaKUX JPEBOCTOEB IIOKA €Ie MOXHO OIpPeAeTINTh, KakhHe MCKYyCCTBEHHBIE COCHSAKH
CO3/IaBaJIMCh C MpeIBapUTENbHBIM IIeNoroBanueM. McceiaenoBanus nposeeHs! B bapHayiib-
CKOM JIGHTOYHOM OOpy Ha TeppuTOpuH PyOLOBCKOTO M YTIIOBCKOTO aJIMHHHCTPATHBHBIX
paiioHoB Auraiickoro kpas ¢ 2013 mo 2016 r. JlecopacTuTeNnbHbIE YCIOBHS paiioHa: PE3KO
KOHTHHEHTAIBHBIM KIIMMaT, MPOJODKUTENbHAST XOJNOJHAS 3MMa M KOPOTKOE >KapKoe JIETO;
HeOompmoe (250...350 MM/TOf) KOIMYECTBO OCAIKOB; TIECYaHBIC MOYBHI; YPOBEHb TPYHTOBBIX
BOJI, Haxomsmmiica Ha riryoune ot 4 mo 10 M u Goiee. B xoze mccnenoBaHui IPUMEHSIICS
MetoJ; mpoOHbIX momaneid. [IpobHble ruiomann (B KomwdecTBe 57 IIT.) 3aKIambIBaINChH
B HCKYCCTBEHHBIX COCHSAKaxX THIIa Jieca CyXol Oop mosormx BexoimieHwi. Vcciemyemble
IpeBocton uMenu Bo3pacT oT 13 go 81 roma, xinacc Gonuteta II-V um pasHbie cXeMbl
cMmemeHuss nopoa. PyOkum yxoma B paccMaTpHBAaeMBIX HACaKACHHSIX HE MPOBOJIMIUCE.
IIpuBeneHs! TakcaIlMOHHAs XapaK-TepPUCTHKA HauOonee TUITUYHBIX HCCIIEIOBAaHHBIX COCHIKOB
u rpaduku XojJa pocTa IO 3alacy MHCKYCCTBEHHBIX COCHSKOB, HMMEIOUIMX pa3IUYHOE
pa3MelleHHe JepeBheB Ha IUIOMIAW. ANMNPOKCHUMAIUS JaHHBIX ObLIa BBINOJHEHA IIpU
nomoiny (ynkiun Tepasaku, Tak Kak OHa MoKasajia HauOouiblliee 3HaYeHHe Koddduumenta
JIETEpPMUHALIMN TI0 CPAaBHEHUIO C JAPYTHMMH S-00pa3zHbpIMK (QyHKIMAMH. B Xo1e uccnenoBanuii
YCTaHOBJIEHO, YTO B JICHTOYHBIX O0pax ANTalCKOro Kpas U3 JECHBIX KyJIbTYp C PABHOMEPHBIM
pa3MelIeHNeM CesiHIIeB Ha Iomand (QopMupyioTcs Hauboiee IpPOWU3BOANUTENBHbBIE
UCKYCCTBEHHBIE COCHSKM. EciM CpaBHHUTH IPOM3BOAMTEIBHOCTH APEBOCTOEB, cdop-
MHPOBABIINXCS M3 JIECHBIX KyJIbTYp COCHBI, CO3JaHHBIX KYJIHCHBIM CIIOCOOOM B CMEIICHUH
C MBOH OCTPOJMCTHOH, M TPOM3BOIUTEIILHOCTh APEBOCTOEB, OOPa30BaHHBIX M3 JIECHBIX
KyJIBTYp C aHAJIOTHYHBIM pa3MEIIEHHEM [EepeBbEeB Ha IUIOMIAAM, HO 0e3 HBBI, TO MOXHO
CZeJaTh BBIBOJ, YTO NepBbIe (POPMUPYIOTCS B O0JIee TPON3BOIUTENBHBIE JPEBOCTOM.

Kniouegvie cnosa: npeBOCTOM, 3amac JIpeBOCTOS, XOJ POCTa IO 3amacy, UCKYCCTBEHHBIC
COCHSIKHM, COCHa OOBIKHOBEHHAs, MBa OCTPOJMCTHAsA, MPOH3BOJUTEIHHOCTH, JEHTOYHBIC
OOpBI, KYJIMCHBIE JIECHBIE KYJIbTYDPbI, YUCTbIE JIECHBIE KYJIBTYPHL.

Beeoenue

B roro-3ananHoi yactu bapHaynbckoro JeHTOYHOTo Oopa Hapsay ¢ co3ja-
HUEM YHUCTBIX COCHOBBIX JIECHBIX KYJIBTYp IIMPOKO HCIIOJIb30BAJICS KYJIHUCHBIN CIIO-
€00, MpeayCMaTpUBAIOLINN CMEIIEHHE COCHBI C MBOM OCTPOJIMCTHOM (ILENIOTrOH).
B nocnenHem cityuae OAMH WM HECKOJIBKO PsIIOB COCHBI YEPEIYHOTCS C HECKOJIb-
KUMH pAJaMH UBBI, TIOCAKEHHOM MpPEIBapUTEIbHO MM OJHOBPEMEHHO C COCHOM.

I yumuposanus: Ocunenko A.E., 3amecoB C.B. [Ipon3BoAUTENHHOCTh HUCKYCCTBEHHBIX
COCHSIKOB B JICHTOYHBIX O0pax Aunraiickoro kpas // JlecH. »ypH. 2018. Ne 2. C. 33-39. (U3B.
Boicil. yued. 3aBenenuit). DOI: 10.17238/issn0536-1036.2018.2.33
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CxeMbl cMelIeHHsI COCHbI OOBIKHOBEHHOW M MBBI OCTPOJIMCTHOW B JIGHTOUHBIX 00-
pax Anraiickoro kpas mpuMeHsuTHCh ¢ 30-x o 90-¢ rr. XX B. 3a 60-1eTHHIA TepHO.T
HIeIora Ha MpakTHKE JloKa3aja cBOIO 3()(EeKTUBHOCTb B 3aKPEMJICHWH TECKOB U
3allUTE CESHLEB COCHBl OT HETAaTUBHBIX BO3JACHCTBUN OKpyxaromeil cpensl. Ilo
MHEHHUIO MHOTHX aBTOpPOB [4, 5], KyJIUCHBII croco® cMemeHus mopoJ B )KECTKHX
KITUMATHYECKUX YCIOBHSX SBISIETCA JIYYIIUM, TaK KaKk OOECIIEYMBAET BBICOKYIO
MIPUKUBAEMOCTh 1 COXPAHHOCTb JIECHBIX KYJIBTYp COCHBI.

Braronapst ToMy, 4TO pa3ioKE€HHE OTIIAJA B YCIOBUSAX CYXOH M 3aCyIJIMBOMN
CTENM MPOUCXOAUT MeJuleHHO [11], ceronHs emle MOXKHO ONpPENENUTh, KaKue HUc-
KYCCTBEHHBIE COCHSKH CO3/IaBaJICh C MPEIBapUTEIbHBIM IIeTtoroBanuem. Iloaro-
My 1elecoo0pa3HO OLECHUTh MPOU3BOAUTEIBLHOCTh HWMEIOIIUXCS HCKYCCTBEHHBIX
COCHSIKOB, CO3aHHBIX KYIHUCHBIM CIOCOOOM CMEIIEHHS, HCIIONb3ysS B KadecTBE
KOHTPOJISI HCKYCCTBEHHBIE COCHSIKH, CO3JJaHHbIe 0€3 CMEIICHHUS C LIeIIOT 0.

Obvexkmuvl U Memoobl UCCIEO08AHUS

HccnenoBanusi mpoBoAWINCH B bapHaynbCKOM JIEHTOYHOM OOpYy Ha TEppUTO-
pun PyOmoBckoro m YTIOBCKOTO aJIMHHHCTPATHBHBIX PAilOHOB AJNTAHCKOTO Kpas
¢ 2013 mo 2016 r. Paiion uccnenosanuii orHocutcst K 3anaaHo-CuOupckomy moara-
€XKHO-JIECOCTEITHOMY palioHy JiecocTenHOM 30HbI [7]. KimMar paifoHa pe3ko KOHTH-
HEHTaJbHBIA C MPOJIOJKATEILHON XOJOIHON 3UMOW M KOPOTKUM >KapKUM JIETOM.
CpenneromoBass Temriepatypa Bo3ayxa 1,6..2,1 °C ¢ aOCOMIOTHBIM MaKCHMyMOM
B wmone (40,7 °C) u abconmroTHBIM MHUHMMyMOM B gekabpe (—48,7 °C).
Huskue temmeparypsl 3MMOIl 1 BBICOKHE JIETOM OOYCIOBJICHBI IIPeo0ialaHueM Ma-
J000JIaYHON aHTHIMKIOHABHOM moroabl. [ooBas cymMMa OCagKOB COCTaBIISACT
250...350 MM, oTHOCHTENbHAS BIAYKHOCTh BO3IyXa HA MPOTHKEHUN OOIBIIEH YacTH
Oeccaexxnoro nepuoga — 40...45 %, NpoJOIKUTENFHOCTE TIEPUOJa C TEMIIEpaTypOoi
Boime 10 °C — 137 mH., riryOuHa cHexxHOTO TOKpoBa — 15...43 cM. [louBsr B paiioHe
UCCJIeZIOBaHU TiecYaHble JePHOBO-CIA00- M CPETHENION30IUCThIE. Y POBEHb IPYHTO-
BBIX BOJI HAXOAUTCS Ha rayoune ot 4 1o 10 m u Gosee [1].

B xozae uccrnepoBanuii npuMeHsiics MeTo nmpoOHbIx wiomanei (I1I1). Onu
B KOJINYECTBE 57 LIT. 3aKJIaJIbIBAJIMCh B UCKYCCTBEHHBIX COCHSAKAX THIIA JIeca CyXOn
00p MOJIOTHUX BCXOJNMJIEHHI B COOTBETCTBHHU C M3BECTHBIMM MeToaukamu [2, 3, 10].
Pasmep I1I1 ycranaBnuBaics ¢ TaKUM pacdeToM, YTOObI HAa KaXJ0H U3 HUX ObLIO HE
meHee 200 nepeBbeB OCHOBHOTO 3nemeHTa apeBoctos. Ha Bcex IIIl Beimomusuics
CIUIOLIHOM mepedeT aepeBbeB. OTAENBHO YYHUTHIBAINCH BETPOBAIBHBIE, OypeioM-
HbIE M CYXOCTOWHBIE JepeBbs. [ns onpeneneHus cpeaHeld BBICOTHI JPEBOCTOS
C TIOMOUIBIO BBICOTOMEPA 3aMePsUIach BBICOTA Y 25 NEpEBLEB Pa3IMYHOIO IUaMeTpa
MIPOMOPIIMOHATBHO PACIIPEAEIEHHUIO IEPEBHEB 110 CTYNEHSIM TOJIIIHHEI.

ObpabGotka manHbIX npom3Boamiack B mnporpammax STATISTICA-7
u Microsoft Excel. BeipaBHuBaHWE 3HAYCHHUI 3aracoOB JAPEBOCTOEB OCYIIECCTBIIS-
J0ck C moMoutsio Gopmynsl Tepaszaxu:

—b
M. 0611 =a-e4,
rae Mg, — 00IIuni 3amac IpeBoCTOs, M/ra;
a, b — koahhurmeHTH ypaBHEHUS;
A — BO3pacT, JeT.

OyHKIMS A7 annpoKCUMAalMy 3HAUYEHH 3armacoB JIPEeBOCTOECB BHIOMpaach
110 HaHGOJIBIIEMy 3HAYCHHIO Kod(duumenta nerepmunamun (R?). Ona npnmens-
Jach 111 BBIPABHUBAHMS CPEJHUX TaKCALMOHHBIX MIOKa3aTeNell IpeBOCTOEB B CBA3U
¢ Bo3pactoM. OCOOEHHO XOPOIIO OHa MOAXOAWJIA JJIsl BHIPAaBHHBAHHUSA XOJa POCTa
JIEPEBBEB 110 00BeMY [6].
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Ta6anma 1

TaxkcanMoHHbIE NOKA3ATETH HAND0/I€e THIHYHBIX HCKYCCTBEHHBIX COCHAKOB (coctas 10C)

el
8B Hccnemnyembie €BO-
25| EEEER =zze> 2RSS o P
2z CTOH, UMEIOIITHE BO3pacT oT 13
(=}
no 81 roma, xapakTepu3oBa-
much |-V knaccamu GoHuTera.
[=] — v
E| =233d Hedos wnad OHHM  CO3[aBalCh II0CAIKOM
E NFaden RFoomwmo @~
= - o — JIBYXJICTHHX CESIHIICB IPU Pa3-
JWYHBIX CIOco0ax CMEMCHUsI
£l = g [OPOJ: BapuaHT 1 — YHCThIC
258 cofeaT noamears ocon=— -
J83 S2584 3380% 2343 COCHOBBIC KYJIbTYPBI C PaBHO
5|5= MEPHBIM  pa3MEIICHUEM  TI0
TUIOINAN; BapHaHT 2 — KyJib-
=
£8 _mato anent Loaq TYphl  COCHbI,  CMEIIAHHbIE
£h CgUit odufR axsg C MBOW OCTPOJIMCTHOW (KyJHC-
[+ — — — v
g8 HBIH CIOCOO  pa3MelIeHHs);
BapHUaHT 3 — YHUCTHIC COCHOBBIC
g KYJITYPBl C TEXHOJIOTHUECKH-
E MRXS S TRAS— 10— MU Kopuzopamu. B  cBsA3m
g§| °°°7T e°semm eeer ¢ KecTKuMH [9] KiIMMaTHue-
o
3 E CKUMH  VCJIOBHSMH  4Yepes
I:;: - 20-25 ner mocie Mocaaky MBa
g OCTPOJIMCTHASI OTMHUpAceT, a
EEl s+2une ¢9ved _naq
25| UERN ©¥EIY v COCHSIKH Pa3BUBAIOTCS YUCTHI-
] MU II0 cocTaBy. B paccmarpu-
o
21~ ~ - BAaCMbIX HACKACHUAX PYOKH
g g ] 0J1a HE MMPOBOIMIINCE.
é So~rmmno fomou-d O S m yXOn p A
EIESASASEIRIRI GRS
ElE|SRARIRER - 22 538AR Pesynomamur uccnedosanus
=
5 & (% A < u ux obcyosicoenue
i | —
g
e . TakcaunoHHass  xapak-
& § O S0FeR SISE rtepuctuka HamboJee THINY-
g HBIX HCCIICJIOBAHHBIX COCHSI-
KOB MpHBecHAa B Ta0JI. 1.
Pacnipenenenue  3ama-
- N N s A 1, -
§| z2add 23332 Zaas COB JPEBOCTOEB (CM. pHUCY
[ H H HHHH +H
E| dAaadd wHBHE HOK) CBHUJICTEIBCTBYET O TOM,
2| dooddE Aoy ddsd YTO CMOCOO CMEIICHUS! TIOPOJ
= ] p— g p—
= BJIMSET Ha OCHOBHBIC TaKca-
4]
£ [UOHHBIC TIOKA3aTeNId HUCKYC-
=
2l CTBEHHBIX IPeBOCTOEB [8].
Q
I N T Tak, 1peBoCTOM COCHBI,
Py P ro oo = =) =] -
gl SSIFT SERIR $SSS CO3JIaHHBIC YHUCTBIMH TI0 CO
el I s R R X K ) PV AR CTaBy C pPaBHOMEPHBIM pac-
B| 892909 S2000 & d
NpesieicHHeM T0  TIOIIA/IH,
XapaKkTepU3yroTCs  OOJbINeH
3 MPOU3BOJIUTENHLHOCTBIO, & HC-
2 KYCCTBEHHbIE COCHSKH, CO-
£ -
g §3% H95Rx Z¥AR 3[[aHHBIE KYJIMCHBIM CIIOCOOOM
2 CMEIIIEHHUST COCHBI U WBBI OCT-
pOJMCTHON, — MeHblIel (Ha
E 0
= T orwaS —a@w 4,0% B Bo3pacte 80 ser).
g
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XOH pocCTa mo 3amacy HCKYCCTBCHHBIX COCHSAKOB IIPU PA3JIMYHBIX BapHaHTaX CMCHICHUA
nopon

Haumenee npouzsonutensHbiME (80,6 % OT MPON3BOAUTENBHOCTH BapuaHTa 1
B Bo3pacte 80 JIeT) SBIAIOTCS COCHSKH, CO3IAaHHBIC C TEXHOJIOTMYECKUMH KOPUAOpa-
mu Oe3 uBbl. [locnennee, BeposITHO, OOBICHSIETCS TEM, YTO KYJIMCHBIE KYJIBTYpHI (Ba-
pPHaHT 2) XOTsI 1 HEPAaBHOMEPHO pacIpeesieHbl M0 VIO, KaK U KyJIbTYphl Bapu-
aHTa 3, 0IHaKO, HAXOMASCH MO 3aIUTON IIETIOTH, IMEIOT MPEUMYILIECTBO B POCTE U
pazButuu [1].

YpaBHeHHS KPUBBIX (CM. PUCYHOK), ONMCHIBAIOIINX XOJI pOCTa MO 3aracy uc-
KYCCTBEHHBIX COCHSIKOB, IPUBEJECHBI B Ta0MI. 2.

Tabnuma 2
MaTteMaTHYeCKHe XapaKTEPUCTHKHA KPUBBIX X012 POCTa
110 3aMaCy HCKYCCTBEHHBIX COCHAKOB
Bapuant YpaBHEeHUE 3aBUCIMOCTH Koa¢pdurpent
CMEIIIEHHUS OPOJ 3amaca IpeBOCTOsl OT BO3pacTa JIeTepMHHAIMH
49,6
1 Mg, =388,295-¢ 4 0,923
51,6
2 M5, =382,038 - ¢ 4 0,884
52,398
3 Mg, =323,569 ¢ 4 0,828

Haiinennesle ypaBHeHHs: UMEIOT Kod(duimenTsl nerepmunanyu 6onee 0,8, 4to
CBH/JIETENILCTBYET O COOTBETCTBHH TTOTyYEHHBIX YHKIIUH JAHHBIM DKCIIEPUMEHTA.

[Mpn anmpokcuManuu TONYYEHHBIX HSKCIEPUMEHTAIBHBIX JaHHBIX OblIa
NpEANpUHATA TOMBITKA ONMUCATh 3aBHCUMOCTH 3alaca JPEeBOCTOEB OT BO3pacTta

Y TIPH TOMOILM Ipyrux ypasHeHui (Xocsenpaa, Hukurtuna, Ctpanna, Xyrepexoda,

b/X

Kopda [6]), ognako ¢ynkuus Tepazaku Y =ae™”* mokazana HaunOoJbllee 3HaUe-

Hue ko3 duireHTa qeTepMUHALIHH.
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HecMoTpst Ha TOBOJIEHO 3HAYUTENILHOE CHHXKCHUE TIPOU3BOIUTEILHOCTH Jpe-
BOCTOEB, BBI3BAHHOC HEPABHOMEPHBIM pAaCIpe/ICICHUEM JEepeBhCB Ha ILIOIIA[H,
TEXHOJIOTHYECKUE KOPUAOPHI B JICCHBIX KYJIbTypaX 3HAYUTEIHHO O0JIETYAI0T MeXa-
HU3aIHI0 paboT MO arpoTEeXHUYSCKHM U JICCOBOJCTBEHHBIM YXOJaM, a B TIEpCIeK-
THBE H JIECOCEUHBIX PaboT.

Buvi6oowi

1. Haubonee npousBoauTeNbHbIE HCKYCCTBEHHBIE COCHSIKM B JICHTOUHBIX 00-
pax AnTtaiickoro kpas (OpMHPYIOTCSI U3 JIECHBIX KYJIBTYP C PaBHOMEPHBIM pa3Me-
LIEHUEM CESTHIIEB Ha TUIOIIAIN.

2. B paccMaTprBaeMBIX YCIOBUSX JIECHBIE KYJIBTYpPhl COCHBI, CO3/IaHHBIE KY-
JIICHBIM CIIOCOOOM B CMEIIEHHH C UBOW OCTPOJIMCTHOMH, pa3BUBarOTCs B Oojee mpo-
N3BOAUTENbHBIC APEBOCTOM II0 CPAaBHEHUIO C APEBOCTOSIMH, OOpa30BaHHBIMHU W3
JICCHBIX KYJIBTYP C aHAJIOTMYHBIM pasMCIICHUEM JC€PCBLEB Ha IJIOIIAAU, 0€3 UBEI.

3. Xon pocTa 1o 3amacy Ajisl U3y4eHHBIX HMCKYCCTBEHHBIX COCHSKOB JIydlle
BCero onmchkiBaeTcs (GyHKImen Tepa3aku.
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Pure and strip pine forest plantations were widely practiced in ribbon forests of the Altai
Territory by the species mixture of Scots pine (Pinus sylvestris L.) with silver willow (Salix
acutifolia Willd.). In the 1990s this approach was cancelled. We can assess the productivity
of those plantations so far it is still possible to determine which artificial pine forests were
created with preliminary willow planting. The paper presents the studies carried out in the
Barnaul ribbon forest in the Rubtsovskiy and Uglovskiy districts of the Altai Territory from
2013 to 2016. Forest growth conditions are described by a sharply continental climate,
lengthy cold winters and short hot summers; small (250...350 mm/year) amount of
precipitation; sandy soils and the level of groundwater, located at a depth of 4 to 10 m and
more. In the course of the research, the authors have used the quadrant sampling method.
The sample plots (57 pcs.) are established in artificial pine forests of the forest type of dry
coniferous forest of flat hilly surfaces. The investigated stands are from 13 to 81 years of
age, of 11-V quality class and different species mixture patterns. Thinning in these stands
has not been carried out. The mensurational description of the most typical studied pine
forests and yield charts of artificial pine forests with different tree arrangement on the area
are also presented. Data approximation is performed using the Terazaki function, since it
demonstrates the highest value of the determination coefficient in comparison with the other
S-shaped functions. The most productive artificial pine forests are formed from forest
cultures with a uniform arrangement of seedlings in the ribbon forests of the Altai Territory.
Pine stands created by the strip forest plantation method in the mixture with silver willow
(Salix acutifolia) are more productive than stands formed from forest cultures with a similar
arrangement of trees on the area but without willow.

Keywords: forest stand, growing stock, yield, artificial pine stand, Scots pine, silver willow
(Salix acutifolia), productivity, ribbon forest, strip forest plantation, pure forest plantation.
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