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2. KocmaHal, Pecnybnuka KazaxcmaH; enagHbill Hay4qHbIl compyOHuKk A3080-YepHomopckozo cpunuana
OIrBbHY «BHUPO» («A3SHUWPX>»), 2. Pocmos-Ha-L[JoHy, Poccutickass ®edepayusi.

UleaH JI.B. — obyyvarowuticas mazucmpamypbl 1o obpasogamersnibHolU rnpoegpamme 7M01501
«buonoeusiy, 2 200 obyyeHusi, HAO «Kocmaralickuli peesuoHarnbHbIli yHU8epcumem uMeHU Axmem
BadmypcbiHynbly,; ydumens 6buonoauu, KI'Y «llkona-nuyeld Ne1 omdena obpa3ogaHusi eopoda KocmaHasi»
YnpaeneHusi o6pa3osaHusi akumama Kocmanatickoli obnacmu, 2. KocmaHad, Pecriybnuka Kazaxcman.

B cmambe paccmompeHbl U3MEeHEHUs] MOPGOMemMpPUYECKUX U namosioeudyeckux rnokasamesnel xeou
COCHbI 0BbIKHOBEHHOU 8 OPesoCMosix, npouspacmarouux 8 PasHbIX 3KOJI02UYECKUX YCrI08USIX Ha meppu-
mopuu KocmaHatickoli obnacmu. Llens uccrnedogaHuss — uU3y4Yumb U3MEHEHUSI OflUHbI X80U COCHbI
06bIKHOBEHHOU U KOrudyecmea HEKPO308 Ha acCUMUISUUOHHOM arnapame 8 pa3Ho803pacmHbIX COCHSIKax 8
YC/108USIX MEXHO2EHHO20 3agpsi3HeHUs1 2opoda KocmaHasi u 8 9Korioau4decKku Yucmou 30He ApakapazaliCKo-
20 bopa. 3adayvu: usyyumsb U npoaHanu3luposame obujee cocmosiHue Oepesbes8 8 Pa3HO803PACMHbIX
COCHSIKax 8 pa3HbIX 9KOSI02UYECKUX YC/I08USIX, NoKa3amp ociedcmeusi 8/1UsHUSI MEXHO2eHHO20 3agpsi3He-
HUSI Ha COCMOSsIHUE acCuMUIISIUUOHHO20 annapama cocHbl 06bikHO8eHHOU. B npoyecce pabombi U3y4eHbl
MopghomMempudecKkue rokasamersiu X8ou COCHblI 0bbIKHOBEHHOU, rnposedeHa OuasHOCMUKa HEKPO308 U
obujasi oueHka cocmosiHusi Opesocmoes. B pesynbmame npogedeHHbIx pabom ycmaHo8eHbl cmamucmu-
yecku OocmosepHble pasfnuqusi rno OfIUHe X80U COCHbl OBbIKHOBEHHOU 6 pPa3/iuYyHbIX 3KOI02UYeCKUX
ycnosusix. MokazaHO noebileHUe yposHsI 06eCX80€HHOCMU KPOHbI 8 ypbaHu3uposaHHOU 30He u pocm
yucrna HeKpo308 Ha X80e COCHbI. [TokasaHo, Ymo MopghoMempuYecKUe noKkasamesiu X8ou COCHblI 06bIKHO-
8EHHOU, COCMOSIHUE KPOHbI U YUCIIO HEKPO308 Ha accuMUusssyUuoOHHOM arnnapame Opesocmoes si8/siomcsi
BaXHbIMU roKazamesnamu Ofii OUEHKU BIUSIHUSI 3KOSI02UYeCKUX ¢hakmopos Ha COCMOsIHUE OpesecHbIX
rnopoad.

Knrodeebie crnioea: mopgomempusi, cocHa 0bbikHOgeHHasi (Pinus sylvestris L.), OnuHa xeou,
803pacm, 3K0s102usl, 3a2psi3HEHUE.

MORPHOMETRIC PARAMETERS OF THE NEEDLES OF THE SCOTS PINE (PINUS SYLVESTRIS L.)
IN VARIOUS ENVIRONMENTAL CONDITIONS OF KOSTANAY REGION
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The article examines changes in the morphometric and pathological parameters of Scots pine needles
in forest stands growing in different environmental conditions on the territory of the Kostanay region. The
goal of the study is to describe changes in the length of Scots pine needles and the extent of necrosis on the
assimilation apparatus under conditions of technogenic pollution in Kostanay and in the ecologically pristine
zone of the Arakaragay forest in pine forest stands of different ages. Objectives: to study and analyze the
general condition of trees in pine forests of different ages under various environmental conditions, to
demonstrate the consequences of technogenic pollution on the state of the assimilation apparatus of Scots
pine. In the process of research, the morphometric parameters of Scots pine needles were studied, necrosis
was diagnosed and a general assessment of the condition of forest stands was carried out. Our study
revealed statistically significant differences in the length of Scots pine needles in various environmental
conditions. Moreover, it identified an increase in the level of crown diminishing in an urbanized area and
increase in the number of necrosis on pine needles. It has been shown that the morphometric indicators of
Scots pine needles, the state of the crown and the number of necrosis on the assimilation apparatus of tree
stands are important indicators for assessing the influence of environmental factors on the tree species.

Key words: morphometry, Scots pine (Pinus sylvestris L.), needles length, age, ecology, pollution.

38


https://doi.org/10.52269/22266070_2024_2_

AYbUILLAPYALUBLIbIK FbITbIMAOAPDI CENbCKOXO3AUCTBEHHbLIE HAYKMU

KOCTAHAW OBNbICbIHbIH PTYPJI 3KONOTUANbIK XXAFOAUNAPBIHOAFbI KOAIMIT KAPAFAI
MHENEPIHIH (PINUS SYLVESTRIS L.) MOP®OMETPUANbIK KOPCETKILLUTEPI

BbpazuHa T.M.* — 6uonoeus fbinbiMOapbiHbiH 00KmMopbl, «Axmem balmypcbiHybl ambiHOarbl Kocma-
Hall eHipnik yHusepcumemi» KEAK, >apambinibicmaHy-fbifibiMU MoHOep KaghedpachiHbIH Mpogheccopsi,
KasakcmanH Pecnybnukacbkl, KocmaHau k; XKannbipecelnik 6anbiK wapyawbifbifbl XeHe myxummaHy f3U-
ObiH A308-Kapa meHi3 benimiHiH 6ac foinbiMu Kbiamemkepi, Peceli ®edepauyusicsl, [JoHdarbi Pocmos K.

UleaH f1. B. — 7M01501 «Bbuonoaus» 6inim 6epy bardapnamacs! bolibiHwa mazucmpamypada 6inim
anywsl, 2 Kypc mazucmpaHmel, «Axmem balmypcbiHyibl ambiHOarbl KocmaHal eHiprik yHueepcumemi»
KEAK; KocmaHati obnbicbl okimMOieiHiH 6inim 6ackapmachiHbiH «KocmaHal Kanacbl 6inim 6enimiHiH Ne1
mexkmern-nuyeliy KMM 6uonoausi neHiHiH myranimi, KocmaHal K., KazakcmaH Pecnybnukacsi.

Makanada KocmaHali obrnbicbiHbIH aymafbiHOa apmyprii SKOocuUsbIK xardalnapda ecemiH opMaH
ankanmapbiHOarbl Kaparal uHesnepiHiH MopghoMeMPUSITbIK XOHe NamoriocusifiblK KepcemkilumepiHiH e3ze-
picmepi kapacmbipbiiiraH. 3epmmeydiH makcamsbi: KocmaHal Kanackl meH KazakcmaH PecriybrniukacbiHbiH
9Koso2USsINIbIK masa almarbl Apakaparal OpMaHbIHbIH MmexHoeeHOIK nacmaHy XardalibiH0a op mypri
Jxacmarbl Kaparalinibl opmaHOapOarbl Kaparall UHEeNepiHiH Y3bIHObIFbIHbIH ©32€pYiH XoHe acCuMUyussIbIK
annapammarbl HEKpo30bIH MeswepiH 3epmmey. MiHOemmepi: epmypni opma xardalinapbiHOarbl XeHe
apmypri Xacmarbl Kaparalifibl opMaHOapdarbl arawmapOblH XKasrbl IKONo2usblK xardalibiH 3epmmey
JXoHe manday, KaparaliOblH acCUMUISAUUSbIK annapambiHbiH KyUiHe mexHo2eHOIK nacmaHy aCepiHiH 3UsiHbl
meH candapbiH kepcemy. XKymbic 6apbicbiHOa Kaparal UHEeNepiHiH MopghoMempusiibIK epexkuwe Kepcem-
Kiwumepi 3epmmendi, HeKpo3 duagHO3bl HaKmMbl 8pi aHbIK KOUbIIObI X8HE OpMaH eKnenepiHid xardalibiHa
Xannbl bara 6epindi. XKypaizinzeH xymbicmapdbiH HOMUXeCiHOe apmypsii 3KOIo2usbIK xardalinapdarbl
Kaparall UHenepiHiH Y3bIHObiFbiIHOa cmamucmuKarsblKk eme MaHbi30bl alibipMaulbliibiKmap aHblKmarnobl.
YpbaHu3zayusinaHraH alimakma ywapbachkiHblH KyHCbI30aHy OeHeeliHiH apmybl XoHe KblfiKaH Xarbipakmabl
Kaparalinapra apHarnfaH Hekpo3dap caHblHbIH ecyi kepcemineeH. Kaparal uHenepiHiH MopgomMempusinibiK
Kepcemkiwumepi, mox0iH Kyli XoHe araw O6ymaKkmaphblHbIH acCuMUunsauyusnbiK annapammapbiHoarsi
HeKkpo3dap caHbl arall myprepiHiH KyliHe KopwaraH opma ¢bakmoprapbiHbiH ocepiH baranay ywiH
MaHbI30bl Kepcemkiwmep 60sbin mabbiiambiHbl KOPCEeMIN2eH.

TyliiiHdi ce3dep: mopghomempusi, kedimei kaparal (Pinus sylvestris L.), uHenepdiH y3biHObIFbI, Xacbl,
3KO0J/102USIChI, JTaCmaHyhl.

BBepneHune. Jleca n necHble HacaxgeHus SBNSAKTCA LEHHbIM BO300OHOBMAsieMbiM pecypcom. OHu
YYaCTBYIOT B PErynupoBaHuUM KPUTUYECKU BaXKHbIX rnobanbHbIX LMKNOB (B 4aCTHOCTU, LUKMOB Kucnopoaa,
as3oTa, yrnepoda v BOAbl), UrpatdT XM3HEHHO BaXHYK pofib B (PYHKLMOHUPOBAHMU MOYB, NOALEPXKaHUU
KnMMaTa, KayecTBa OKpYKalollen cpedbl, CoxpaHeHus 6GumopasHoobpasus, obecneunmBasi €CTECTBEHHYIO
cpeay obuTaHusa gnst 60NbLLIOro Yncna pacTUTENbHBIX U XKMBOTHBLIX coobulecTs [1, ¢. 1-2]. BaxHon 3agaven
NEeCOX03ANCTBEHHON AeATENbHOCTU SABMSAETCA COXPaHEHUE NECHbIX HACaXAEHWIN N KONMMYECTBEHHAsA OLEHKa
BO34eNCTBMI Ha nx cocTosiHue [2, c. 1909; 3, c. 101].

MHoronetHee cuctemartmyeckoe BnvsiHME paboTbl NpeanpuaTUA, BbIXMOMHbIE radbl aBTOMOBUNBHOMO
TpaHcnopTa M MHOroe Apyroe OKasblBalT oTpuuaTtenbHoe BNusHWE Ha npoueccbl meTtabonusma, Guonoru-
YeCKyo NPOAYKTUBHOCTbL pacTeHWi, B MEPBYIO o4epenb, B YepTe ropoda 1 NpUropogHbIX necHuyecTtsax [4, c.
80-83]. BnnsiHue dhakrtopoB cpebl 0OUTaHMsa BO MHOIOM 3aBUCUT OT penbeda, po3bl BETPOB, PaCCTOAHMS OT
ovara pacnbifieHUs BpeAHbIX COeQUHEHUN, nepuoga BO3AEWCTBUS Ha HaCaXAeHWs OpeBecHbIX nopog u
Apyrux ycnosui npouspactaHus [5, c. 56; 6, 139-140]. OueHka BO34eNCTBUIN pasnmnyHbIX (pakTopoB cpeapl
obuTaHua Ha [gpeBecHble Nopoabl, CHWXawwWmMe WX YHKUMOHAMNbHBIA N NPOMBILIIEHHbBIA MOTEHuunan,
npencTaBnsieT cobor akTyarnbHyo 3agayvy.

MHCTpYMEHTbI OLEHKU BO3OENCTBMSA A7 MPOrHO3MPOBAHWUS M3MEHEHUM B MPUPOAHBLIX U UCKYCCT-
BEHHbIX 3KOCUCTEMAxX CTPOATCA HA KOHKPETHbIX MCCNEeAOBaHMAX, Hanpumep, Ha WM3y4YeHuu YrrnepogHoro
crnefja npoayKuuu, OLIEHKE 3KOCUCTEMHbBIX YCIYr, U3MEHEHUA MOPJOMETPUYECKUX U (PU3NONOrMYECKMNX
xapaktepucTtuk [7, c. 394, 398; 8, c. 75; 9 c. 200-201]. NoaTomy HakonfneHue AaHHbIX, B TOM 4uUcrie o
MOpPPOM3NONOrMHECKOM COCTOSIHUM FECHbIX HaCaXXAEHWA Ha pervoHanbHOM M MECTHOM  YPOBHSX,
SIBNAETCHA BAXKHbIM B HAY4YHOM M NPAKTUYECKOM OTHOLLEHUN.

MopdomeTpuyeckne nokasatenn acCMMUIALMOHHOIO annapaTa COCHbl, KOTOpbIN MNpeacTaBneH
BMAOU3MEHEHHBIMW NUCTOBBLIMY MMACcTMHKaMu (XBOeW), B LeNIOM SBMASIOTCA OCHOBOMOMarawwmM1 nHamKa-
TOpPaMy 3KOSTOTMYECKOr0 COCTOSIHUEM [OPEBECHbIX MOPOA M MX aganTMBHbIMU XapakTepuUCTUKaMu, CBSA3aH-
HbIMM C pa3nuyHbiMK ycnosusamn npouspactanus [10, c. 113; 11, c. 36]. NsayueHne mopdodhun3nonornieckmnx
MPU3HAKOB XBOW B PasfMYHbIX PErMoHax CYMTAeTCs MEepCcrneKkTVBHbIM Takke Ans paspaboTku cueHapues
COXPaHEeHMs NEeCHbIX MAacCUBOB NMpu N3MEHeHMn knumaTa [12, c. 86].

PaboTbl npoBogunuck Ha TeppuTopun KocTaHancko obnactu Apakaparalickoro necHudecTBa
Apakaparavickoro cocHoBoro 6opa u B r. Koctanae (PucyHok 1).
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Puc. 1 — YyacTku npoeaeHus padbot. KoctaHanckasa obnactb. CeHTs6pb, 2022 T.
(Ha oCHOBEe KapThbl-CXeMbl TECOX03SIMCTBEHHOIO panoHnpoBaHusa KoctaHarickon obnactu [13])

YcnoBHble 0603HaYeHUS:

1 — cocHsik Apakaparanckoro necHu4ecTsa, Apakaparanckuii 6op, ANTbIHCAPUHCKWUIA PanoH.

2 — cocHsik Apakaparanckoro necHumyectsa B6nM3n NpOMbILLIIEHHOIO NPEANPUSTUS NO U3FOTOBMEHUIO
OpeBecHOro yrns, ApakapaHanckuiin 60p, ANTbIHCAPUHCKUIA PanoH.

3 — HacaxxgeHWs1 COCHbl OOLIKHOBEHHOW B MPOMbILLUIEHHOW 30HE LIEHTparbHOM TeNNo3NekTpoCcTaHLum
ropoga KoctaHas.
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Mo necopacTUTENbHOMY panoHMPOBaHWIO, feca Apakaparanckoro fecHUYecTBa M HacaxgeHus B
oKpecTHocTsax KocTaHas BxoddaT B rpynny dopMaunin Me3oMurbHbIX NeCOCTENHbIX KOMOYHbIX TPaBsHbIX U
KYCTapHUKOBBLIX OCWHOBBLIX W 6Gepe3oBbiX MEeCOB MeCTaMM C OCTaTOYHbIMW COCHSIKaMW, B MPOBUHLMIO
3aypanbCcko-YbaraHCkux HETUMUYHBIX OCUHOBBLIX U Bepe3oBbIX NecoB MecTaMu C OCTaTOMHBLIMW COCHSIKaMMU,
B panoH Y6araH-UWMMCKUX TUMWYHBIX U HETUMUYHBLIX KOMOYHbLIX OCUMHHUKOB U BGepesHsIkoB MecTamu C
ocTaTouHbIMM cocHsikamu [13, ¢.10;], B 3aypanbcko-Typranckyto reoboTaHnyeckyo NoAnpoBuHUMIO 3anag-
Ho-KasaxcTtaHckoro 6rnoka ctenHbix npoBuHUMIA [14, c. 39]. MpoBUHUKNSA BXOOUT B 30HY KOJTOYHOW flecocTenu
B CEeBEepHOW 4acTu obnactm Ha paBHUHax 3aypanbCKoro nnaTto M toro-3anagHow okpavHe 3anagHo-
CnbuvpcKkor HM3MEHHOCTU CO CBOEOOpPAa3HOM PacTUTENbHOCTLIO M MOYBEHHbLIM NMOKPOBOM. COCHSIKM Mpuypo-
YeHbl kK cnaboBONMHUCTON ApPEBHeanoBNanbHON paBHUHE YOaraH-MwmmcKkoro mexagypeybss cpegHeveTBep-
TMYHOro Bo3pacrta [15, c. 109, 166-118]. CocHOBble fieca 3TOro NiecopacTUTENbHOrO paloHa yCTOMYMBbLIE U
npounssoguTensHble, |l 6oHuTeTa. o NIEeCoX03sMCTBEHHOMY 3HA4YeHUIO Nieca Apakaparanckoro necHM4YecTBa
OTHOCATCA K | rpynne, 4To onpegenseTt ux Kak 3Ha4yMMble OOBLEKTbI, BbINOMHAKOLWME PYHKLUUN CaHUTapHOrO,
acTeTu4eckoro obecrnevyeHns C BOAOOXPaHOW WM MOYBEHHO-3aWMTHOM CTPykTypow. Knumart paroHa
ncecrnegoBaHN pesko KOHTUHEHTambHbIM C rogoBon aMmnnutygow Temnepatyp Bo3sgyxa go 80°C. CpegHss
MecsyHas TemnepaTypa Bosagyxa B r. KoctaHae coctasnset 20,9°C, B aHBape -14,8°C. ogoBas cymma
ocapgkos 300-330 mm, Bonbluas YacTb KOTOPbIX BbiNagaeT B Tennoe Bpemsa roga (70-80%). Us3-3a yacTbix
CyXOBEEB W HW3KOW BraXHOCTW BO34yxa B NETHWWA nepuoad B NeTHUM nepuog HabniogaeTtcs BblicoKas
NoXapoonacHOCTb NeCHbIX MacCUBOB.

Lenb, 3apgaun. Lenbtio gaHHow paboTbl ABNSETCA CpaBHUTENMbHbLIA aHann3 3KOMOrm4yeckoro CocTos-
HWS COCHbI N0 MOPONOrMYecKNM MpuU3Hakam 1 COCTOSHUIO XBOW COCHBbI, NpouspacTaroLLlen B NPUPOOHbIX U
TEXHOreHHbIX YycrnoBusix. [locTaBneHbl criegylolwive 3agjadv: M3yYnTb M MpoaHanuaupoBaTtb obliee
COCTOSIHME [epeBbeB B Pa3HOBO3PACTHbIX COCHSKaX B pPasHbIX 3KOMOMMYECKMX YCMOBUSAX, MoKasaTb
NMOCMNEACTBUSA BIIMSHUS TEXHOMEHHOro 3arpsi3HEHUs Ha COCTOSiHME aCCUMMMSAUMOHHOrO annaparta COCHbI
OObLIKHOBEHHOW.

Martepuanbl u metoabl. CH60p mMaTtepuanoB U OLEHKa COCTOSIHUSI APEBECHbIX Mopod Obinm npose-
OeHbl B ceHTAbpe 2022 roga Ha Tpex yvacTkax:

1. CocHsik Apakaparanckoro necHuyecTa. ANTbIHCAPUHCKUIA panoH, Apakaparanckoe fieCHUYeCTBO.

2. HacaxgeHus cocHbl BOMIM3N NMPOMbILLNIEHHOIO NPEeAnpUATUS MO U3roTOBIEHWUIO APEBECHOrO Yrhs.
AnNTbIHCAapMHCKNIA panoH, Apakaparamckoe NecHNYeCTBO:

3. HacaxpgeHus COCHbl B MPOMBILLMIEHHON 30HEe LeHTpanbHoW TennoanekTpoctaHumm (TOL 1) B
ueHTpe r. KoctaHas. KoctaHanckum pamoH.

C uenbto onpegeneHns obLLero COCTOAHUS OepPeBOCTOEB BbIYMCAANCS KO3(hdULMEHT 06eCXBOEHHO-
CTW KPOHbI APEeBECHOW Nopoabl HA MOAENbHbLIX AEepPeBbAX METOAOM CIy4alHOW BbIGOPKU U UX BU3YyarbHOW
oueHkn B komnudectBe 20 3K3eMMMspPOB Ha KaxAOM yyacTke. BbluucreHus nposogunucb No criegyrollen
dopmyne (1):

F = B2+2B3+3B4+4B5+5B6/5(B1+B2+B3+B4+B5+B6) x 100%,
roe B1, B2 n 1.4. — nokasatenu cocTosiHus AepeBbeB (ONUcaHus npueeaeHsl B Tabnuue 1).

MopdomeTprnyeckoe mnsydeHne XBou COCHbl Pinus sylvestris L. B pasHbIX 3KONOMMYeCKUX YCHOBUSX
ObIST0 OCHOBAHO Ha M3MEPEHUN ANUHbI XBOM MOAENbHbIX AepeBbeB Bo3pacTom 15 net u 30 net. JinctoBblie
NNacTMHKM BTOPOro roda npowv3pactaHusa otbupanucb B konmdectBe 30 oOpasuoB Ha Kaxaow u3 Tpex
nNpoOHbIX Nnolwagen. Bcero npoaHanusmpoBaHo 540 obpa3uoB xBou. [1riMHa XBOM uamepsinacb ¢ NOMOLLbIO
mMeTpudeckux npubopos. MaTtepuansl 06paboTaHbl CTaTUCTUYECKN.

Kpome Toro, 6biio obcrnegoBaHo PM3MOMOrMYEeckoe M MaTonormyeckoe COCTOSIHME XBOWHOK MO
OTHOCWUTENBHOMY YMCy HEKpPO30B OT obuiero yucna obcrnefoBaHHbIX NUCTOBLIX MMACTMH C OEpEBbEB B
pasnMyYHbIX 3KONTOMMYECKMX YCIIOBUSAX C MOMOLLLIO ONTMYECKNX NpubopoB npu yeenudeHun 4x [16, c. 18].
OTo6paHo 1 n3yyeHo no 270 XBOMHOK C AepEBLEB Ha KaxaoM ydyacTke. Bcero o6cneposaHo 1080 nuctoBbIx
NNacTUHOK.

Pe3ynbTatbl u ob6cyxaeHune. BusyanbHas oOLeHKa OPEBOCTOEB MO COCTOSHWMIO KPOHbI MOAEMbHbIX
AepeBbeB COCHbl OOLIKHOBEHHOW, OTOBPaHHbLIX METOAOM CryYyanHOM BbIGOPKM Ha KaxaoMm m3 AByx obcre-
OOBaHHbIX y4acTKOB, NpuBefeHa B Tabnuue 1. [Ina aHanusa ncnonb3oBanack opmyna 1, npuBegeHHasa B
MeTodax UccneaoBaHun.

CorrmacHo nony4eHHbIM MoKa3aTensMm YCTaHOBMEHO, YTO B MPOMbILUIIEHHON 30HE TEMMO3MeKTPo-
cTaHumm (T3L) koadbpmumneHT 06eCXBOEHHOCTM KPOHbI ApEeBECHON nopoabl 6bin B 2,92 pasa Bbile, YeM B
€CTECTBEHHOM COCHsIKe, YTO YyKasblBaeT Ha MNIIOXOE COCTOSIHWE OEepPEeBbLEB COCHbl Ha 0OCneaoBaHHOM
yyacTke.
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Tabnvua 1 — CoCTOSIHME KPOHblI COCHbl OBBLIKHOBEHHOW B pPasHbIX 3KOMOrMYECKUX YCNOBUSAX.
KocTaHanckas obnacTtb. ANTbIHCApPUHCKMI parioH (COCHSIK) U KocTaHanckuin panoH (NpOMbILLMEHHAs 30Ha).
2022 ron

OnvcaHue COCTOAHUA KPOHbI COCHbI.
BykBeHHbIN NoKa3aTenb
COCTOSIHUSI KPOHbI COCHBbI.

Apakaparanckoe
necHu4yecTBo. COCHSK.
Yucno gepeBbeB

MpombiwneHHas 30Ha
T3U, r. KocTtaHan.
Yucno aepeBbeB

O6cnegoBaHo OEPEBLEB, B TOM YNCNE: 20 20
'ycTasa kpoHa, obnagatoLas HacbILEHHON 3eneHom
OKpacKOW, noKasfibHO pacnonoXxeHHass B HwxkHen | 13 3

yacTu gpeBecHou nopogpl (B1)
CpeagHuin ypoBeHb TyCTOTbI KpPOHbI, obnagarowas

npu3Hakamun yCcbixaHusi B HYXKHEW TpeTu KpoHbl (B2) | 3 3
YpoBeHb T[yCTOTbl KPOHbl — HWXE CpedHero,

HabniogalTcs cyxue BETBM B cpedHeMm spyce | 3 11
apesecHou nopogpl (B3)

YpoBeHb TYCTOTbl KPOHbl — HU3KMIA, spkasa | 1 2
N3PEXEHHOCTb, YaCTUYHO XuBble BETBU (B4)

CyxocTon Tekyuiero roga (B5) 0 1
CyxocTtou npownbix net (B6) 0 0
MokasaTenb cocTosiHUA (06eCXBOEHHOCTU) KpOoHbl | 12,0 35,0
(%)

MopdomeTpuyeckne U3MepeHnss NIMCTOBLIX MMACTUHOK COCHbl B PasHbIX
Aanv cneayowue pesynstaTel (Tabnuua 2).

9KOJMONrM4YeCKmnx ycnoBsuax

Tabnvua 2 — MopdomeTpuyeckne nokasatenu (4nvHa, MM) XBOM COCHbl ODbIKHOBEHHOW (Pinus
sylvestris L.) B pa3HbIx akonormyeckunx ycnosusax. KoctaHanckasa obnacts. CeHTa6pb, 2022 roa

MokasaTenu Yyactok / Bo3pacTHasa kateropus gepeBbeB
Yyactok 1. | YuacTtok 1. Yyactok 3. | YyacTtok 3. | YyacTok 2. | YyacTok 2.
15 ner 30 netr 15 ner 30 net 15 nert 30 netr
IOnvHa xBon, mm | 74,06+0,48 | 82,8+0,43 50,73+0,45 | 60,6+1,45 64,6+0,48 73,8+0,42
M+ m)*
min 64 72 46 31 60 70
max 79 89 56 78 69 79
CV (%) 3,55 2,85 4,89 13,10 4,04 3,10
MpumevaHne: M — cpegHee apudmeTndeckoe, m — olmMbka cpegHen apudMeTU4eckor, min
MWHUMarbHbIE 3HAYEHWS OMMHbI XBOW, Max — MakCUMaribHble 3Ha4YE€HUS XBOW COCHBbI,
CV — koachbmuneHT Bapmnaymm

Ha Tepputopvn AmaHkaparamcKoro necHuyecTtBa B MNPUPOAHBLIX YCIOBUSIX [AONMHA XBOW COCHbI
BapbupoBana ot 64 mm o 70 mm y coceH 15 net u ot 72 mm go 89 mm y coceH 30 neTt n umena
HambornbLlune 3Ha4YeHUs1 NO CPaBHEHMIO C ANMHOW XBOW COCEH Ha ApYyrnx yyacTkax. MmHumanbHas AnvHa
XBOM OTMEYEHa y COCeH B NpoMbiluneHHon 3oHe T3, B r. KoctaHae — 31-46 MM CO cpeiHMMU 3HaAYEeHUAMU
ot 50,73+0,45 mm y pepeBbeB 15-neTHero Bo3pacta Ao 60,6+1,45 mm y 30-netHux coceH. CpepHue
3HaYeHWs OJIMHbBI XBOW COCHbI MO CPaBHEHWIO C BbiLLENEePeYnCIIEHHbIMU y4acTKaMy Obinn 3aperncTpupoBaHbl
ONs JepeBbeB, NMpov3pacTalmMx Ha Tepputopunm ApakaparavCkoro NecHMYecTBa B 30HE BO3OENCTBUS
MPOMBILLIIEHHOTO MPeanpuATMS MO  M3roTOBMNEeHMIo apeBecHoro yrns. KoadduumeHT Bapmauumn Obin
MakcuMarbHbIM Ha yyacTke Ne 3 — B npomblilLnieHHon 3oHe TAL. Ho B uenom BaprMabenbHOCTb ANTMHBI XBOU
B pas3HbIX 3KOMOrMYEeCKUX ycrioBusix Obina HeBbICOKOW. [nnHa xBou onpegensiet creneHb 3eKTMBHOCTU
doTOCMHTE3a, pe3ynbTaToOM KOTOPOro SBMISIETCS  HaKOMMEHWsi MuTaTenbHblX BEWecTB B  Buae
nonncaxapugos.

B uenom nokasaTtenu AfMHbI XBOU COCHbl BM3KM K NpUBEAEHHbIM B nuTepaTtype U3MepeHUsam AnuHbI
XBOMW COCHbl OBbIKHOBEHHOW, Hanpumep, Ans TaexHou 3oHbl [11, ¢. 36-37], rae AnvHa XBoW B pasHbIX TUnax
neca BapbupoBana ot 15 mm o 76 mm. lNokasaTensHO, YTO AN YCNOBUN Tanurn ¢ yBennyeHnem CyxocTu u
6eHOCTM NOYBbI ANIMHA XBOM COCHbI YMeHbLuanacsk [11, ¢ 37], 4To koppenupyeT ¢ AaHHbIMU, NOMYYEeHHbIMN
B HalLMX MUCCreaoBaHMsX NO OTpuLaTerbHOMY BO3AEUACTBUIO 3arpsi3HEHNA HA aCCUMUMNNALMOHHLIN annapat
OepeBbEB COCHbI. 3arpsisHeHVe BNUSAET Takke Ha U3MEH4YMBOCTb COCTaBa 3pMpHbIX Macen B xBoe Pinus
sylvestris L. B NnpupoaHbIX yCrnoBusx uU B ropoackon cpege [17, ¢. 5]. YMeHbLUeHne ANUHbI XBOU COCHBbI
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OObIKHOBEHHOW MpY BO3OEWCTBUM 3arpsisHeHusa 3adukcupoBaHo M ana MwuHycuHckoro 6opa ([epmckun
Kpam) — OHO cocTaBuno 26% no cpaBHeEHUIO ¢ hpHOBLIM yd4acTkom [18, c. 363].

B nepuon npoBeneHus paboT ObiNU M3yveHbl NATONOMMYEeCKMe W3MEHEHWUs XBOW COCHbI, Xapak-
TepusyroLinecs oTMMpaHUEM TKaHEW NMUCTOBLIX NIIACTUHOK — HEKpPO3bl. MpuunHamu obpasoBaHnsa HEKPO30B
MOryT OblTb 3acyxa, MOPO3Hble SBMNEHWUs, 3arpsi3HeHWe BO3dyxa M NOYBbI M Apyrne oTpulaTtenbHble
¢akTopbl. B Tabnuue 3 npuBeaeHbl KONMMYECTBEHHbIE MOKa3aTeNM HEKPO30B Ha XBOE COCHbI B pasHbIX
9KOJTOTMYECKN3 YCMOBUSIX.

Tabnuua 3 — Hekposbl Ha XBoe COCHbl OObIKHOBEHHOW B MPUPOOHBLIX WU @HTPOMOreHHbIX YCIOBUAX
npouspacTtanus (B npoueHTax %%). KoctaHalickas obnacte. 24-27.09.2022 r.

Mokasatenu YyacTtok /| Bo3pacTHas KaTeropus AepeBbeEB
Yuyactok 1. | YuyacTtok 1. | YuyacTtok 3. | YuacTok 3.
15 nert 30 net 15 net 30 net

O6uwee uncrno (n) obcrnenoBaHHbIX NMUCTOBLIX | 270 270 270 270

NNacTUHOK

MatHucTocTb (%) 2,2 4,4 25,1 30,7

Ycbixanue (%) 1,4 1,2 0,8 0,4

B nepvop obcneaosaHun 6bIro YCTAHOBIEHO, YTO BO3AEMNCTBUE 3arpA3HEHUN HA aCCUMUITISILMOHHbI
annapaTt COCHbl MPOSIBNANOCH HE TOMbKO B YMEHbLUEHWM [ANWHbl XBOMHOK, HO W B YyBENUYEHUU
NaTonorMyecknx U3MeHeHun xeou. Tak, B npombiineHHon 3oHe TOL B r. KoctaHae nATHUCTOCTb Ha XBoe
cocHbl gocturana ot 25,1% apo 30,7% no cpaBHeHuo ¢ 2,2-4,4 % noBpexaeHuin 3Toro Tvna B NPUPOAHbIX
YCINOBUSIX.

3akntoyeHue. [lpoBefeHHble WcCnegoBaHWss XBOW COCHbl OBblkHOBeHHOW (Pinus sylvestris L.)
B JTECHOM MaccuBe Ha TeppuTopuM AMaHKaparamckoro necHudectBa (AnNTbIHCAapUHCKUI parioH KocTaHanm-
cko obnactn) U B 30HE BIMSHWS MPOMBILMIEHHbIX 3arpsi3HEHWN (HacaXAeHUs COCHbl OObIKHOBEHHOW B
NMPOMBILLIIEHHON 30HE LEHTpanbHOW TennoanekTtpoctaHuun r. KoctaHass u cocHske Apakaparamckoro
necHuyecTBa BOMM3N MPOMBILNIEHHOrO MNPEANPUSATUS MO M3rOTOBMEHUIO OPEBECHOr0 YIMs) BbISBUNK
3HaYUTENbHOE YMEHbLUEHUE AfMHbI XBOW COCHbI NO4 BO34ENCTBUEM 3arpA3HeHuin. COCHOBbIE HacaXaeHus
BbINMOMHAIOT BaXKHYI 3KOMOrMYECKyro (PYHKLMIO U 3KCMnyaTauMOHHYK LLeHHOCTb. B CBA3M C 9TMM BaXHO
Y4MTbIBaTb BO3MOXHOCTM ajanTtauum u YCTONYMBOCTM NPUPOAHBIX HacaxOeHWn K HebnaronpusiTHbIM
dakTopam OKpyxawLen cpefbl NpyM NPOBEAEHWMU NECOXO3SIUCTBEHHbIX paboT M ynpaBneHus necamu.
[MokasaHo, YTO M3MEHEHUe YCMNoBMI NPou3pacTaHnst ApPEBECHbIX MOPOo OKasbiBaeT 3HauUTeNbHOE BO3Oen-
CTBUE Ha pasmep acCMMUNSALMOHHOIO annapara U yBenmunuBaeT YMCMO NaToNorMyecknx noBpeXaeHUn XBou.
AHanm3 MopgOMETPUYECKNX NMOKa3aTenemn fNUCTOBbLIX MNACTUHOK PACTEHUN CAYXUT OOBbEKTMBHLIM UHCTPY-
MEHTOM [F151 OLLEHKMN COCTOSIHWSA JNTECHBIX HAacaXX4eHW B Pa3HbIX 3KOJTOMMYECKMX YCIIOBUSX.
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NO-TILL TEXHOJIOTMACbIHAOAFbI TEPBULUMATIH BUONOTIrNANbIK
XKOHE SKOHOMMUKAIDBIK TUIMANIT]

Eneyos b.M.” — a.w.f.m., 6D080100 — AepoHomusi mamaHObifbl 60UbIHWa GokmopaHmypaHblH binim
anyweicbl, «Axmem balimypceiHynbl ambiHOasbl KocmaHal eHipnik yHusepcumemi» KEAK, KasakcmaH
Pecny6nukaceil.

Kanumos H.E. — a.w.r.K., AepoHomusi kagheOpachbiHbiH KaybiMOacmbipbiriraH npogeccopbiHbIH M.a.,
«Axmem BalmypcbiHynbl ameiHOarbl KocmaHal eHipinik yHueepcumemiy KEAK, KazakcmaH Pecrniybniukacsil.

Xapnbizacos XK.b. — a.w.f.Kk., 3epmmeynep, UHHOBauusnap XeHe UugpraHobIpy xeHiHoezi
npopekmop, «Axmem balmypcbiHyrnbl ambiHOarbl KocmaHal eHipnik yHueepcumemi» KEAK, KasakcmaH
Pecnybnukacel.

HyemaHoe A.b. — a.w.f.k., aybinl wapyawbliblfbl fblibiMOapbl hakynbmemiHiH O0ekaHbl, «Axmem
BatmypcbiHynbl ambiHdarbl KocmaHal eHipnik yHusepcumemi» KEAK, KaszakcmaH Pecrnybnukacsi.

Makanada no-til mexHonoausicbiHOarbl 2epbuyudmiH 6UOI02USIbIK XOHE IKOHOMUKasbIK muimoiniai
aHbikmandbl. 3epmmeynep 2019-2021 xwindap apanbirbiHda Kocmanali obnbicki KocmaHal aydaHbl
BapeyHoe aybinbiHOarbl «3apedHoe «Aybinuwapyawbinblk maxipube cmaHyusicely XKLIC-HIH Hendik
mexHorsoeusaMeH eHoenemiH maxipubernik maHabbiHOa xypeisindi. 3epmmeydiH makcambl — arnbliHFaH
eHimze eepbuyudmepldiH acepiH aHbikmay 6ornbin mabbinadbl. MiHdemmepi: HOndik MEXHOI02UsCbIMEH
ecipineeH xa30blK 6udali ezicmepi opHanackaH KocmaHal o06nbicbl KocmaHali aydaHbl 3apedyHoe
aybliibiHOarbl «3apeyHoe «AyblnwapyawbibiKk maxipube cmaHyuscoly XKLUIC-HIH maxipubernik y4ackKiCiHiH
opmawa aya memrepamypachl, XayblH-WawbiH Menwepi xeHe opmawa aya bliFandblbifbIHbIH
KepcemkiwumepiH (OH KyHOIK reH OHbIH opmalua comachl ecebiMeH) 3epmmey xoHe marday, COHbIMEH
Kamap 6ip XblndblK KOCXKapHaKmbl, COHbIH iWiHOe 2,4-[] xxeHe 2M-4X-ka me3imOi xxoHe Kelibip KermkbliOblK
KocxapHakmbl apamuienimepiHe Kapcbl eepbuyudmin (2,4-4 (2-smunzekcun aghupi) 410 a/n + ¢hriopacynam
7,4 2/n) epmypni do3anapbiHbIH BUOIO2USITIbIK XOHE 3KOHOMUKarbIK muimoiniaiH aHbikmay. MacakmapOobi
)XUHay XoHe bacmbipy 2 ece Kalmanan xypeisindi. EzciH memnekemmik cmaHdapmka CoUKeC 6HIMHIH
cmaHOGapmmebl  biNiFanobifibifblHA Kenmipinin u/2a-ra Kalima ecenmendi. Hendik mexHOmoausicbiMeH
ecipinemiH xa30bilk 6udall ezicmepiHiH aya-palbiHblH epeKwestikmepi xoHe b6ip XblIObIK KOCXapHaKmbl,
COHbIH [wiHOe 2,4-[] xoHe 2M-4X-ka me3simOi xoHe Kelbip KermkbiObIK KOCXapHaKmbl apamuernmepiHe
Kapcbl 2epbuyudmid muimoiniei eexeli-meaxxelsi KepcemisnzeH.

TyliHOi ce30ep: Hendik mexHomnoaus, 2epbuyud, ecimMOikmepdi Kopray, apamwernmep, Xa3oblk
budadi.
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