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B BA3OBbIX HACAXAEHUAX C LENbIO OMOJIOXEHUA
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HU30801 Memoo pyOKuU, KOMOUHUPOBAHHBLIL CROCOO PYOKU.

[IpoBenenne pyOOK yxona B JIECHBIX HACKACHUSIX HAIIEIECHO Ha YIYYIIEHUE MOPOJHOTO COCTaBa, TOBAPHOM
CTPYKTYpBI JAPEBOCTOEB U Ha 0OJiee MOJIHOE UCIIOJIB30BAHUE MOTEHIMAIBHOM MPOMYKTUBHOCTH HACAXKICHUM.
[Ipu pa3pexnBaHUN APEBOCTOEB YBEIMYUBACTCS TUIOIA/b TUTAHHS OCTABIIEHCS YacTH APEBOCTOSI, YITy4IIaeTCs
cHaO)XEHHE JIePEBhEB MUTATSILHBIME BEIICCTBAMH U YCKOPSETCS UX POCT, MEHSETCS PACIpE/ICIICHUE JICPEBhEB
M0 €CTECTBEHHBIM CTYIEHSIM TOJIIMHBL. BelnurHa v HanpaBlieHHOCTh U3MEHEHUH 3aBUCAT OT Pa3IMYHbIX Mapa-
METPOB, OJTHAKO B TFOOOM CITydae MpH YMEHBIIEHHH KOIMIEeCTBA JEPEBhEB B HACAIKICHUH IIPOUCXOIAT U3MEHEHUS
HE TOJILKO B ITOKA3aTelIsAX IPEBOCTOSA, HO U B cpefie (PopMUpYIONIMXCS HacakAeHU. K HUM OTHOCSTCS: CBETOBOM
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U TEIIOBOM PEXUMBI, KOJIMYECTBO ITOCTYIAOMIUX IO/ IIOJIOT OCa/IKOB, CKOPOCTH BETPA, UCTIAPEHUE C ITIOBEPXHO-
CTH TIOYBBI U 1P. OTH U3MCHEHUS HACTyHaroT Cpa3y IMOCIIC NPOPCIKUBAHU HaC&)K,I[eHI/Iﬁ HE3aBUCUMO OT crioco0a

1 MHTCHCHUBHOCTH py6KI/I, KOTOPBIC, B CBOIO OUCPL/b, BIIUAIOT HAa BEJIMYUHY W3MCHCHUI.

THE NEED FOR CUTTING CARE IN ELM STANDS
FOR THE PURPOSE OF REJUVENATION
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Felling of trees in forest stands is aimed at improving the species composition, the commercial structure of
the stand, and at making better use of the potential productivity of the stands. When the stands are thinned,
the area of nutrition of the remaining part of the plant increases, its supply of nutrients improves and growth
accelerates, and the distribution of trees along the natural thickness steps changes. The magnitude and direction
of changes depend on various parameters, but in any case, with a decrease in the number of trees in the stand,
changes occur not only in the indicators of the stand, but also in the environment of the emerging stands. These
include: light and heat modes, the amount of precipitation entering the canopy, wind speed, evaporation from the
soil surface, etc. These changes occur immediately after the thinning of the plantings, regardless of the method
and intensity of cutting, which, in turn, affect the magnitude of the changes.

Beenenue

Co3nmaHvie WMCKYCCTBEHHBIX 3a-
IIMTHBIX HACAXJCHUN B OOJBIINX
ropofax SBISETCS OCHOBHBIM Me-
poIpusTHEM, KOTOpOe 00ecTieunBa-
€T 3aIIUTY TOPOICKON HHPpACTPYK-
TYpBI, YIy4IlIEeHHE KaueCcTBa KU3HU
Hacenenust [1, 2]. Co3nmaBaembie
HAacaXJCHUS CHWXKAIOT CKOPOCTb
BETpa, YBEIMYUBAIOT BIIAXKHOCTD
BO3MlyXa, 3a/ICPKUBAIOT CBOMMH
KPOHAMH TbLIb ¥ MPOMBIILICHHBIC
TOJUTIOTAHTHI, CHIKAIOT YPOBEHBb
IIyMa, CO3/1aBasi TeM CaMbIM KOM-
(hopTHBIC YCIIOBHS JUIS JKU3HU Ha-
ceneHus [3, 4].

OCHOBHBIM  JIECOBOJICTBEHHBIM
MEpONpHUATHEM,  00ecreunBaro-
muM  GOPMHUPOBAHHE  BBICOKO-

MMPOU3BOAUTCIIbHBIX YCTOfIqHBBIX

HacaXJIEeHUH 1IeJIEBOr0  IMOPOJI-
HOTO COCTaBa, SIBJISIIOTCS PYOKH
yxona [5-7]. UccnegoBanuio py-
00K yxoJa MOCBAILIEHO OTPOMHOE
KOJIMYECTBO HAy4YHBIX PadOT, 4TO
0OBSICHICTCS. BAKHOCTBIO JAHHOTO
JIECOBOJICTBEHHOTO MEPOTIPHSTHSI.
OnHako 10 HACTOALIETO BPEMEHHU
MHOTHE BOIPOCHI JIECOBOJCTBEH-
HOHM M 9KOHOMHYECKOH 3PPEeKTHB-
HOCTHU pyOOK yXO/ia B JINCTBEHHBIX
HACaKACHUSIX OCTAIOTCS HEpelIeH-
HeiMu. Ilociennee oObsicHsETCS
PAIOM OOBEKTHBHBIX M CYOBEKTHB-
HBIX (akTopoB. Tak, MOCKOIBKY
Jec — SIBJIICHHE Treorpadudeckoe,
BIIMSHUE JICCOBOACTBEHHBIX Me-
POIPUATHIA 3HAUUTENBHO pa3iu-
YaeTcsl 10 JIECOPACTUTENbHBIM 30-
HaM, TI0J;30HaM U pailonam. Kpome

TOTO, B 3aBUCUMOCTH OT pailoHa
MIPOU3PaACTaHUS JPEBECHBIE pacTe-
HUS CYIIECTBEHHO OTIMYAIOTCS IO
TEMIIaM POCTa, YTO, ECTECTBCHHO,
BJIMSIET HAa MHTCHCHBHOCTH H3pE-
JKUBaHHSI, TOBTOPSIEMOCTh TpHe-
MOB, BO3pacT Hauaja U OKOHYAHUS
py6ox yxona [8—10].

Pailon mpoBeaeHus wuccreno-
BaHWI JIOCTATOYHO CICIU(HUCH.
3nech ApeBecHas PacTHTENBHOCTH
paHee He mpou3pacrana, a Cie-
JIOBaTeIbHO, OTCYTCTBYET OIIBIT
TIpoBeZicHUs pPyOOK yXoia B KO-
BBUTLHO-THUITYaKOBOH CTENH UCKYC-
CTBCHHBIX BSI30BO-KJICHOBBIX Ha-
CaXIEHNH. DTO U MPEIONPEAEITHIIO0
LIeJTb U 3a]]a4d BBITIOIHEHHOTO HC-
CJIEJIOBaHUSI.
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MarepuaJibl 1 METOIMKA
HCCJIEIOBAHUS

OObeKTaMu HUCCIENOBAaHUN I10-
CITY’KMJTH MCKYCCTBEHHBIE BS30BO-
KIICHOBBIC HACaXJIEHUS, CO3/aH-
HbIE B Ka4deCTBE IIEPBOTO JTara
JIECHBIX KYJNETYpP Ha TEPPUTOPHH
TOO «Acrana opmansl» [11-13].

B ocHOBy ucciieoBaHuii mono-
JKEH METOJI TIOCTOSHHBIX MPOOHBIX
wiomaaei (I1I1), 3aknanpiBaeMbIX
B COOTBETCTBUHU C OOIICTIPUHSATHI-
MU anpoOUPOBAHHBIMH METOIHKA-
mu [14-15].

[Ipo6HbIie TTomaay 3aKiaasBa-
JIUCH B MYUIINUX TI0 COXPAHHOCTH H
COCTOSIHUIO HAaCaXICHUAX. YUeT
nepeBbeB Ha IIIIIT mpousBogmics
WHAWBHUIyalIbHO C 3aMEpOM JHa-
METPOB BCEX JI€pEeBbEB Ha BBICO-
Te 1,3 M B NepneHAUKYIIPHBIX
HaIPaBJICHUAX C TOYHOCTBIO O
1 MM ¢ HaxoXICHHEM CpPEIHErO
3HAYCHUS W CPENHEr0 anaMeTpa
Ha CEKIIHH.

PyOku yxoma mpoBOAMIIKCH
C WHTEHCUBHOCTBIO M3PEKUBAHUA,
pasHoii ot 11 % Ha TpeTbeM npoo-
HOM yuacTke cekiuu b 1o 38 %
Ha YeTBEPTOM NPOOHOM YydacTKe
cexuuu b.

OcHoOBHBbIE pe3yJIbTaThI
HCCIIeI0BAHMS

HccnenoBanus MpoBOAWINCH Ha
MOCTOSIHHBIX HPOOHBIX IIIOIIAIIX
B BSI30BO-KJIICHOBBIX HACAXKIICHUAX
rae OblIa MpoBefieHa cepust pyooK
yXo[a pa3IMYHON MHTEHCHUBHOCTH.
B 2020 r. mo pe3yasraram Hccieno-
BaHMU ObUIM COOPaHbI TaKCAIMOH-
HBIE TTOKA3aTeN IPEBOCTOEB MIPO0-
HBIX IUIOMaAed M KOMIIOHEHTOB
HaCaXIEHWH, Takke ObuIa ompesie-
JIeHa COXPAaHHOCTH BSI30BO-KJICHO-
BBIX HacaxJeHul (puc. 1-2).

Ilocne pyOok yxoma B BS30BO-
KJICHOBBIX HACaXKICHHUAX O0pa-
30BAJIOCH  OOJBIIOE KOJIUYECTBO
KOPHEBOM MOPOCIH, YUET KOTOPOM
HEoOXOAMMO TPOBOAWTH. bombIioe
KOJIMYECTBO IIOPOCIM Ha OIHOM
[THE TPEISITCTBYET MHTCHCHBHOMY
pOCTYy HacaXXIeHWH M BO3HUKAET
MOBBILIEHHE IIOJHOTEI

JIEPCBHEB.

OO0paboTka TONEBOTO MaTepu-
aJla IPOBOIMIIACH B KaMepabHBIX
YCIIOBUSX, MO pe3yiabraTaMm Ko-
TOpOH OBUTH BBIBENEHBI CpPEIHUC
HIOKa3aTeNy KOJIMYeCTBa MOpocCie-
BBIX TIOOCTOB M CPEIHHE TUaME-
TPBI, KOTOPBIE OTPAXKAIOT IIPOLEC-
ChI BO300OHOBIICHHS TOCIIE PYyOOK

yxona (puc. 3). HccnemoBaHus

B CoxpaHHOCTb 3a 2018 r. m CoxpaHHOCTb 3a 2019 .

CoxpaHHoCTb 3a 2020 .

Puc. 1. I'paduk cOXpaHHOCTH BS30BBIX HACAKACHUI 32 TPEXICTHUI EPUO]
Ha TPETHEM OIBITHOM y4acTKe
Fig. 1. Schedule of the safety of elm plantations for a three-year period
on the third experimental site

m CoxpaHHOCTb 3a 2018 r. B CoxpaHHocTb 3a 2019 .

CoxpaHHocTb 3a 2020 .

Puc. 2. T'paduk cOXpaHHOCTH BS30BBIX HACAKACHUI 32 TPEXICTHUI EpUo
Ha 4eTBEPTOM OTIBITHOM y4acTKe
Fig. 2. Schedule of the safety of elm plantations for a three-year period
on the fourth experimental site
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3-b 3-B 3-r 3-4 3-E
B NHTeHCUBHOCTL py6OK, %

[ Bas CpegHuii guamertp

W KnéH CpegHuii guametp

46 4B 4T 4] 4E

M Bas CpefHee KONMYECTBO NOPOC/N

M Knén CpegHee KonnM4ecTBo Nopocin

Puc. 3. TakcannoHHbIE OKa3aTeNH MOPOCIH BI30BO-KJICHOBBIX HaCaXACHUN
3enéHoii 30861 ropona Hyp-Cynrana
Fig. 3. Taxation indicators of the elm-maple stands of the green zone
of the city of Nur-Sultan

MOKA3bIBAIOT, YTO MHTEHCHUBHOCTH
pyOOK yxona B pas3iIuYHON Mepe
BJIHSIET HA MPOLIECCHl BO30OHOBIIE-
Hus. YeM BBIIIE MHTEHCUBHOCTB,
TeM OoJiblliee KOJIMYECTBO MOPOC-
U 00pa3yercsi, COOTBETCTBEHHO,
4YeM HUXKE, TeM MEHbBIIIE TIOPOCIIH.
Taxke ciieayeT oOpaTuTh BHUMA-
HUE Ha KOJMYECTBO IOPOCIIEBBIX
moOEeToB Ha OJJHOM ITHE: TIPYU MEHb-
IIEM MX KOJMYECTBE TMOBBIIIACTCS
YCTOHYHMBOCTh M JIOJITOBEUHOCTh
BA30BBIX HacaxaeHuul. B pesyinb-
TaTe MNPOBENEHHBIX pPyOOK yxona
CPeNHUN IUaMeTp MOPOCIEBBIX
M0OEroB coCTaBIsAET OT 2 10 4 cMm
Ha BbICOTE 1,3 M C BBICOTOI mMo0e-
TOB, paBHO# OT 3 10 4 M. OTO CBH-
JIETEILCTBYET O OBICTPOM POCTE U
3aMEIICHUN YTHETEHHBIX M YChI-
XaroIIKX 9K3eMIUISIPOB B HAaCaX/Ie-
HUSIX 3eNIEHON 30HEI.
AHanu3upyss puc. 3, MOXHO
CEeTNaTh BBIBO, YTO B BSI30BO-KJIe-
HOBBIX HacaxeHmsX (kB. 3, 111 3)
MOpOCIIEBOE BO30OHOBIIEHHE 3a-

BHACUT OT WHTEHCHBHOCTU PYOKH.
Haumenbliee cpenHee Koiauye-
CTBO TIOPOCIIM HAa OJHOM ITHE CO-
craBiser 2 B ceknusix b u E (npu
WHTEHCUBHOCTH pyOoK 11 u 15 %),
MIpU 3TOM CpellHUE AuaMeTpsl 1,2
u 1,8 cMm, y mopociu ki€Ha Hau-
MEHbIlIee CpeIHee KOJIMYECTBO 2
B cekmmsax I' m J| (mpm wHTEH-
cuBHocTH pyOok 20 m 17 %) m
cpennue auametpsl 2,1 u 1,4 cm.
Haubonmpmm#t cpemuuii  auameTp
HaOmonaeTcs B cekuuu B ¢ uH-
TEHCUBHOCTh pyOok 14 % wu co-
craBiager 2,5 cMm. Hauboibiiee
CpeqHee KOJIMYECTBO  IOPOCIH
BsA3a HAa OJHOM IIHE — B ceknuu I’
MIpY UHTEHCUBHOCTH pyOok 20 %,
KOTOpPO€ COCTaBIISIET 5, MPU 3TOM
CpelHUN TUaMeTp CaMblil MaJleHb-
Kuil cpean Bcex cekmmid — 1,1 oM.
Jns mopocnu knéHa HambOoubIee
KOJTMYECTBO IMOPOCIIEBBIX TO0E-
roB HaOmromaercs B cekuusax b, B
u E — 4, npu 5TOM caMblil MaJeHb-
Kuid nuamerp coctasnsger 0,4 cM

B CEKIIUH b ¢ MHTEHCUBHOCTHIO Py-
6ok 11 %. Ilpu cpennem konmye-
CTBE TMOPOCIEBBIX MOOETOB 0OJb-
e MIeCTH Ha OIHOM ITHE BBICOTA
Joxoaut 1o 1,5 M, B 3TOM ciiydae
JUaMeTpbl U3MEpSUINCh HA YPOB-
HE KOpHEeBOM mmeiku. Y Haobopor,
P MEHBILIEM CpPEeJHEM KOIHye-
CTBE MOPOCIEBBIX IMOOEroB Mpu
BBICOTE /10 4 M TUaMETPBI U3Mepsi-
nuck o metoauke U. H. 3apynno-
Ba Ha BwIcOTE 1,3 M.

B cBexux ycmoBusx (ITIT 4)
B BSI30BO-KJICHOBBIX HACAXKICHHUSX
HaMMEHBIIIee CpeaHee KOJINYECTBO
MTOPOCIIEBHIX MTOOETOB COCTABISET |
B CeKIIMH b ¢ BBICOKOW MHTEHCHB-
HOCTBIO PyOOK yxozna 38 % u cpen-
HUM JuUaMmeTpoMm 2,7 cMm. B kieHo-
BBIX HACaXICHUSIX HAWMCHBIICE
cpeZHee KOJHMYECTBO ITOPOCIIEBBIX
MoOeroB HaONMIOHAeTCs B cekuuu J1
C HMHTEHCHUBHOCTBHIO pyOOK 26 %,
CpEeHUII  AMaMeTp  COCTaBIISIET
1,8 cm. Hauboibliiee KOIMYECTBO
MOPOCIIEBBIX TOOEroB y Bsi3a Ha-
Oromaercss B cekiuu JI ¢ MHTCH-
CHUBHOCTBIO 26 % cO cpemHuM
nuamerpom 2,4 cm. B Hacaxne-
HUSX KiI€HA HauOOJIbIIee CpeIHEe
KOJIMYECTBO TOPOCTH HaOIromaeT-
csi B cekuud [ ¢ HHTEHCUBHOCTHIO
py6ok 33 %, rae cpenHuii AuaMeTp
cocTaBIIseT 2,8 cMm.

B kauecTBe HayyHO-HCCIENOBA-
TEIBCKOM PabOTHI COTPYIHHKAMH
TOO «Actrana OpmaHb» U CO-
TpynaukoM TOO «KasHUMIIXA
uMm. A. H. Bykeiixana», Miaaammm
HAyYHBIM  COTPYIHHKOM  OTIie-
Ja JIECOBENCHUS W JIECOBOACTBA
B. K. IankpatoBsiM ObUTH 3a10-
JKEHbI TIPOOHBIE YYACTKH MO pPyo-
KaM yXo0Jla pa3HOW MHTEHCUBHOCTH
B BSI30BO-KJICHOBBIX HACAKICHHUSX.

Ha mepBoit mpoOHO# TUTOMIAIH
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Obuta mpowu3BeneHa pyOkKa ¢ WH-
TEHCHUBHOCTEIO: cekimst b — 20 %,
cekimst B — 32 %, cexuus ' —
49 %. Ha BTOpoil mpoOHOU II0-
mand pyoKH yxoga TpPOBENEHBI
¢ y4€TOM YTHETEHHOCTH HaCaxJe-
Huid. PyOka mpowmsBemeHa ¢ pas-
HOYPOBHEBOW OOpE3KOH BS30BBIX
U KIJIEHOBBIX JepeBbeB. HHTeH-
CHBHOCTh PYOOK COOTBETCTBYET:
B cekrun b — 20 % (cirabast MHTEH-
CHUBHOCTSH), cekus B —26 % (yme-
peHHo cnabas WHTECHCHUBHOCTH),
cekrusa I — 40 % (cuiapHast WH-
TEHCUBHOCTB).  XapaKTepUCTHKA
HacakJIeHUI OTpakeHa B TaOIHIIe.
Tak kak pyOKM yxoma B JIUCT-
BEHHBIX HACAKICHHUIX Majlo H3y-
4YeHbl U HE CYIIECTBYET OIpeie-
NEHHBIX METOOUK IPOBEICHUSA
MEpOTPHUATHH, 3aJI0KEHHBIE TTPO0-
HBIE TUIOIIAIN TTOMOTYT OTBETHTH
Ha BOTPOCHI BEICHUS JIECOXO3sH-
CTBEHHBIX MEpOIPHITHN B JIUCT-
BEHHBIX HACaXJCHUAX  HCKYC-
CTBEHHOT'O MPOUCXOXKACHNUS.
Bo3pact HacaxnaeHmii cocra-

B 20 ner. Ha I1IT 5 6pu1 mpume-

HEH HHU30BOH MeETON PYOOK yXo-
Jla C pa3HOW WHTEHCUBHOCTBIO.
B mpouecce mpoeaeHust pyook
yX0/la B KadecTBE OJKCIIEPHMEHTA
B ceknuu b BeIpyOanochk Kaxkmoe
5-e nmepeBo, OOYCJIOBIHMBas yMe-
peHHyI0 WHTeHCHBHOCTH (20 %),
B cekuuun B — kaxnoe 3-e¢ nepe-
BO, YTO COOTBETCTBYET YMEPEHHO
CHWIIbHOM mHTeHCHBHOCTH (32 %).
B cexuuu I' pyOka mpousBezneHa
C CHUJIbHOM HHTEHCUBHOCTBHIO W3-
pexxuBanus (49 %). Ha IIIIIT 6
MIPUMEHEH KOMOMHHPOBAHHBIH
MeToJ] pyOOK, KOTOPBIA IOKa)KeT
3O (PEKTUBHOCT, HH3OBOTO WM
BEPXOBOTo crocoba pybok yxoxa
B KQUECTBE OCHOBHOTO MOKa3aTelist
npu  onpeaeneHnn dHPeKTHBHO-
CTH pyOOK yXOfa, MOBBIIIAOIIUX
JIOJITOBEYHOCTh HACAKICHUH.

Ilo pesynabraraM BBINIOJIHEHHOMN
Hay4YHO-MCCIIEAOBATENbCKON  pa-
0OTBI MOXKHO CJICNIaTh CICAYIOIINE
BEIBOJIBI.

1. B co3maHHBIX JIECHBIX KYJb-
Typax Bsiza 1mo ucredeHud 20 net
HaOMFOMaeTCsl YChIXaHUE JEePEBHEB
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B HaXOISIIMXCS B 3aTyLICHHOM CO-
CTOSIHUM HACQKACHHSX.

2. Ilo maHHBIM Hay4HO-HCCIIC-
JIOBAaTeNbCKOH PaboThl, B PE3yilb-
Tare MpOBeACHHA pYyOOK yxona
32 CEMWICTHUHM Nepuoj BPEMEHU
B BSI30BO-KJICHOBBIX HACAXKICHMAX
HalogaeTcs TopocieBoe BO300-
HOBJIeHHE ¢ d3QEeKTHBHON cOXpaH-
HOCTBIO HACAXKICHUM.

3. bonpmiyto wacTte mopociu
C XOpOIIIeH COXPaHHOCTBIO COCTaB-
nsieT BA3 npuseMmuctoiil. C yBenu-
YeHHEeM HMHTEHCUBHOCTH H3PEKH-
BaHUS OTMEYaeTcs yBEJIMYCHHE
KonuuectBa mopociu B 3—10 pas.
Ilpn »sToM HaumOonbIIee KOIUYE-
CTBO TIOPOCTH HAOMIONACTCS B CEK-
IUAX C IPOBEACHHBIMU pyOKamu
yXoJia cpefHel HHTeHCUBHOCTH U3-
PEeKUBaHHUS.

4. HanbGomp1ryro a¢dexTus-
HOCTb PYOOK yXOIa COCTaBIISET
OCTaBJICHUE 3 TIOPOCJICBBIX MMOOEC-
roB Ha oxHoM nHe. Ilpu nanHOM
nmoaxone HaOMomaeTcss HauOob-
mIasi yCTOW4MBOCTh MOOETOB M WH-

TEHCHUBHOCTH UX pOCTa.

XapakTepucTrKa MPOOHBIX YYACTKOB 110 COXPAHHOCTH HACAXKICHUIA

Characteristics of test plots for the safety of plantations

CpenHuii quametp, cM CoxpaHHOCTb, %
Ne TIIT WHTEeHCHBHOCTE, Y% Average diameter, sm Safety, %
Ne PP Intensity, % Bs3 Knén 10 pyOKH nocye pyoKu
Elm Maple before the felling after felling
5-A - 6,1 3,1 93,8/74,5 93,8/74,5
5-b 20 5,8 2,8 95,9/79,5 100,0/89,6
5-B 32 7.4 3.4 98,0/85,4 100,0/97,0
5-r 49 5,8 2,5 99,6/80,5 100,0/100,0
6-A - 6,3 3.4 96,5/74,5 96,5/74,5
6-b 20 6,9 42 92,1/90,0 99,9/81,3
6-B 26 6,4 3,6 91,7/86,1 100,0/96,5
6-I 40 5,9 33 98,1/90,8 100,0/100,0
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