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Abstract

Introduction. The relevance of the work isjustified by the need to expand the assessment of the influ-
ence of edaphic factors of low-yielding soils on the reclamation state of protective stands. Objects of
research are different—age, pasture-protective elm plantations at the experimental landfill of the NCF
of the Federal Research Center of Agroecology of the Russian Academy of Sciences (Bazhigansky
and Tersk massifs). Materials and methods. The research was carried out on trial areas (polygons) of
modal elm stands, using generally accepted methodological developments and the author's scale of
forest productivity of sand ecotopes. Results and conclusions were obtained based on the results of
studying the growth and longevity of squat elm crops in different forest-growing conditions of long-
term experience of forest reclamation of the sands of the Western Caspian Sea, where the ecol ogical
aspects of the influence of soil and soil conditions on the forestry and taxation parameters of the for-
mation of ZLN, allowed usto clarify the degree of ranking of the biomeliorative potential of afforesta-
tion of crops on heterogeneous ecotopes of the sands of the arid region.

Key words. pasture-protecting plantings, tree taxation, growth of stands, ecotopes of sands,
phytomelioration of pastures, elm culture.
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OI'BHY « ®edepanbHulil HAYyUHbI YEHMP A2POIKOL02UU, KOMIIECKCHBIX MEAUOPAYULL U 3AUUMHO20
necopazsedenus Poccutickoul akademuu HAyK»
2. Boneoepao, Poccuiickaa @edepayus

Dunancuposanue. Paboma evinonnena no meme 2ocyoapcmeennozo 3aoanus Nel22020100309-0
«Teopemuueckue 0cHogvl, 6a306ble NPUHUUNDBL U MEXHOTIOZUU ROGBILEHUA I PhexmusHocmu
3AUUMHO20 1eCOPA38e0eHUA U KOMNIEKCHOU (humomenuopayuu Ha 0ezpaouposanHblx,
HAPYUWIEHHBIX U HU3KORPOOYKMUBHBIX 3eMIIAX 3aCcyutiueoi 30nvt Poccuuy

AKTYyaJIbHOCTb. AKTYaJIbHOCTh PabOThl 00OCHOBaHA HEOOXOAMMOCTHIO PACIIMPEHUS OIICHKH
BIUSHUSA dAaPUIecKuX (PaKTOpOB HU3KOMPOIYKTUBHBIX ITOYB apUIHOTO PETHOHA Ha METMOPATHBHOE
COCTOSIHHE 3al[UTHBIX JPEBOCTOEB. OO0BEKTHI HCCICIOBAaHUN — Pa3HOBO3PACTHBIC, MAacTOMINE3a-
IIUTHBIE HACAXKJEHUS Bs3a Ha dKkcriepuMeHTanbHoM nonaurone CK® OHI[ ATPO3KOJIOI'MU PAH
(baxuranckuit u Tepckuii maccuBbl). MaTepuanabl U MeToAbl. VccrnenoBanusi IpOBOAWINCH Ha
MPOOHBIX IUIOIIAAAX (TIOJMIOHAX) MOJAIBHBIX JPEBOCTOCB Bs3a, C MCIOJIb30BAHUEM OOIICTIPUHSI-
TBIX METOAMYECKHX Pa3pabOTOK M aBTOPCKOW IIKaJbI JIECONPOAYKTHBHOCTH SKOTOMOB MeckoB. Pe-
3yJbTATHI U BBIBO/BI MTOIYYCHBI IO HTOTaM H3yYEHHUS POCTa U JIOJTOJETHS KYJIbTYp Bs3a MPU3EMU-
CTOTO B Pa3HbIX JIECOPACTUTENIBHBIX YCIOBHUSX MHOTOJETHETO OMBITA JIECOMEIUOPALIMHU NECKOB 3a-
nagHoro [lpukacmus, T/1e SKOJIOTHIECKUE ACTICKThI BIHMSHUS MMOYBEHHO-TPYHTOBBIX YCIIOBHM Ha Jie-
COBOJICTBCHHO-TaKCaIllMOHHBIEC TTapaMeTphl GpopmupoBanus 3JIH mo3Bonuin yTOUHUTH OIEHKY paH-
JKUPOBaHMsI OMOMEITMOPATUBHOTO MOTEHIHANIA JIECOPAa3BEACHUSI KYIbTyphl Ha HEOJHOPOIHBIX DKO-
TOMAax MECKOB apUIHOT'O PEruoHa.

Knrouesvle cnosa: nacmouwesawummuvie HACANCOEHUs, mMaKcayus oOepegves, pocm
Opesocmoes, IKOMONblL NeCK08, (PUMoOMenUOPayus nacmouy, Kyibmypa 6s3d.

HutupoBanue. Cypxaes I'. A., Cypxaesa ['. M. Poct u gonronerue Bs3a NpU3eMUCTOrO Ha HEOAHO-
pomHBIX 3KOTOmax meckoB 3amagnoro [lpukactms. Hzeecmuss HB AVK. 2023. 168-176. DOI:
10.32786/2071-9485-2023-04-17.

ABTOpCKMii BKJaJ. Bce aBTOpHI HACTOAIIErO MCCIEIOBAHUS MPUHUMAIN HETOCPEICTBEHHOE ydacTHe B
IUIaHUPOBAHWH, BBIIIOJIHEHUU WJIM aHAJIU3C€ JaAHHOI'O MCCIICAOBaHMs. Bce ABTOPLI HaCTOHH.ICﬁ CTaTbU O3HaA-
KOMMJIHCH C TIPEICTABICHHBIM OKOHYATEILHBIM BAPHAHTOM U OI0OPHIIH €TO.

KondauxTt untepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBHUH KOH(INKTa HHTEPECOB.

Beenenne. Ha teppuropun 3anannoro Ilpukacnus, B Mexaypeube Tepeka u Kymsl,
3HAYUTENIbHYIO 4acTh (OKOJIO | MIIH. ra.) 3aHMMAlOT MECKH U IMecyYaHble 3€MJIM, CTaBILIHE C
Hayasa MpoIUIOro BeKa 00BEKTOM aKTHBHOTO JIECOMETHOPATUBHOTO 00yCTpPOMCTBA JeTpaiu-
POBaHHBIX 3eMelb peruonals, 8, 12].

B 3ammTHOM necopa3BeieHHH apHIHON TeppuTOpuu Bs3 mpusemuctsiid (Ulmus
pumila) HapaBHE ¢ APYTUMH HATypaIN30BaHHBIMU KYJIBTYPaMH (TOIOJIb YEPHBIA THOPUIHBIH,
pOOHMHHUSA TICeBIOaKaNus, Ay0 JeTHUH, JPKY3TyH O€3JIMCTHBIN, JIOX Y3KOJIMCTHBIA U JIp) SBJIS-
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€TCs OJIHOM M3 OCHOBHBIX MOPOJ — MEJTMOPAHTOB MECKOB Mexkypeubs [4, 7, 11]. Ho mmpoxkoe
ydacTue KyJIbTypbl B cOo3JaHUM pa3HOTUNHBIX 3JIH (monesamuTHble, MacTOMILE3ALUTHBIE,
KYPTHHHBIC U JIp.) IPOUCXOAMT yke B coBeTckoe Bpems (50-80-e roasr 20 Beka) JecoMenno-
panuu 3ananuoro IIpukacnus [2, 3]. B xoze ero peanuzanuu miomaab 3allUTHBIX HACAXK/IE-
HUH BsI3a, CO3JJaHHBIX B Pa3HBIX TOYBEHHO-TPYHTOBBIX YCIOBUSX MEXKIYpeubs, TOCTUTIIA 00-
nee 600 ra, 3 HUX Ha IEcKax dKCIEepUMEHTaIbHOro nosurona Auukynakckoin HUJIOC no-
ytu 250ra (baxkuranckuit u Tepckuit MmaccuBs) [9].

Leas padotel. PaboTa nMeeT 1enb paclIMpeHns OLIEHKH JIECOBOACTBEHHOI'O COCTOS-
HUS U JOJITOJIETUSI UCKYCCTBEHHBIX JIPEBOCTOEB Bsi3a Ha HEOJHOPOTHBIX SKOTOIMAX MajOCBS3-
HBIX ITeCYaHbIX N0YB bakuranckoro u Tepckoro MaccUBOB NECKOB apUIAHON 3KOCUCTEMBI 3a-
nagnoro [Ipukacous.

MaTtepuajbl U MeTOAbI HccaenoBanus. VccnenoBanust IpoOBOIMIIMCH HA TTPOOHBIX
wiomaaax (MOJIMroHax) MOJAbHBIX HACAXKIEHUH Bs3a, C UCIOJIb30BAaHUEM OOIICTIPUHATHIX
MeToandeckux paszpadborok [1, 10] m aBTOpCKOW MIKadbl JIECOMPOIYKTUBHOCTA SKOTOIOB
MECKOB 10 »aaduueckuM (hakTopam:

3 1 — npoxyktusHEIi 3koTom (Tymyc 0.5-1.0 %, YI'B 3.0-6.0 M, MI'B 10 5.0 1/1);

3 2 — cpeanenpoaykTuBHBIHM 3koTON (Tymyc 0.1-0.5%, YI'B 6.1-9.0 M, MI'B 5.1-10.0 1/7);

3 3 — HU3KONPOAYKTHBHEIH 3k0oTON (rymyc 10 0.1%, YI'B 9.1-12m, MI'B 10.1-15 1/)

O0bexkTl HUP—pa3HOBO3pacTHBIC 3alIMTHBIC HACAKICHUS Bsi3a MPU3EMHUCTOrO Ha
baxxuranckom (3 obbvekTa) u Tepckom (0IMH 00BEKT) MAaCCHUBAaX MECKOB IKCIIEPUMEHTAILHO-
IO MOJUTOHA OMBITHONW CTAHIIUU, XapaKTEPU3YIOTCS 3HAUUTEIHHOW MO3aMYHOCTBHIO Haaduue-
CKHX YCJIOBUH PBIXJIBIX NE€CUAHBIX OTJIOKEHUH, MPUCYIUX MPpeo0Iaaolell 4acTu TEPPUTO-
pun 3anaasoro Ilpuxacnus.

OOBEeKThl NCKYCCTBEHHBIX JIECOHACAKICHHUM Bs3a Ha baKMraHCKOM MacCUBE MEXAY-
peubs 3aHUMAIOT TPU Pa3HBIX dKOTOMa MeckoB (3-1, D-2 u 3-3), KOTOphle HAXOIATCS B CU-
creme nacroumesamuTHbX 3JIH, coznannoit B 1983 roay B uensax ¢guromennopauuu jerpa-
TUPOBaHHBIX macTOMIIHBIX yroaui (700ra). A Ha Tepckom maccuBe (MprakiuHckas nada)
UCCIIelyeMbIil 00BEKT JIECOHACAXICHUIH Ha MPOJYyKTHUBHOM 3KoTore (D-1) coznaBaics B me-
PHOJ aKTUBHOTO 00JIECEHUS OTKPBITHIX MeckoB TepkyMbs (50-e ropl mpoIioro Beka) B pai-
OHE CTEITHOTO KUBOTHOBO/ICTBA (OBLIEBOJICTBO) PETHOHA.

Xapaxkmepucmuxa 06vekmos. O0bekT Ne 1 — 3TO macTOUIIE3aUTHOE HACAKICHNE
Ha y4yacTKe MHOTO(a3HbIX, CBA3HO-CYNECUYAHbIX I0YB, C OIPAaHUYEHHO-AOCTYIHBIMHU IS
KYJIbTYpbI Bsi3a TPYHTOBBIMU BOAaMu (9xomon 2) 1o riyOuHe 3aneranus (6.4 M) U creneHu
muHepanu3auuu (14.8 r/n). Hacaxxnenue y3konosocHoe, 4-X psaHOe, ¢ IPOEKTHOM Mocaakoi
2500 cesnues BsaA3a. B rox nocaaku npuxuBaemocts 3JIH — 67.1%, HO cnycrs 39 ner co-
XPaHHOCTh KYJIbTYpP CHU3HIIACh 10 25%, ¢ OOIIUM YHCIIOM JiepeBbeB — 612 mT/ra, U3 KOTOPBIX
42 ctBona knaccuuiupyrores yxxe ycoxmumu. [1og mpocBeTamu mojora IpeBOCTOS] BECHOM
Ha IeperHoitHoM cioe (5-6 ¢M) JIMCTOBOTO OMaja JepeBbeB HaOM01aeTcs pekast apeMepHas
PacTUTEIBHOCTD JJO HACTYIUIEHMSI JIETHEH JKapbl.

O0bexT Ne 2. Ha HeM IOUBEHHO-TPYHTOBBIE YCIIOBHS XAPAKTEPU3YIOTCSI OTHOCUTEIb-
HO BBICOKHM tuiogopoaueM (rymyc — 0.9%) cBSI3HO-CyTeCUaHbIX OTJIOKEHUN W JTOCTYITHBIMH
JUIs KyJBTYPbI Bsi3a TPYHTOBBIMH BOJAMHM 1O ITyOuHe 3aneranus (5.2 M) U cTeneHr MUHepa-
muzarmu(7.6 /1) mist popmupoBaHUsT TPOAYKTUBHOTO dKoToma (D-1) mecopas3BeneHus Ha
neckax. HacaxxneHnue BeTposioMHOe, y3KomosiocHoe (16M), co3maHHOe TITOTHOM TOCAIKOM ce-
sHueB (2500 mT/ra) B 1esX MacTOUIIHOTO OKYJIbTYPUBAHUS M BETPO3AILUTHl Y4acTKa MOJIO-
ro-OyrpHucThIX, 3apOCHIMX TECKOB, IJIe ceifuac COXPaHHOCTh APEBOCTOs HE mpeBbiaeT 28%,
M0 MPUYHMHE OTIa/Aa CESHLIEB 10 OyrpaM, B MeCTaXx aKTUBHOM Ae]siluu necka, ¥ NoTpaB KHu-
BOTHBIMM B HayaJbHbIN nepuoj pocta 3JIH.
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O0bexT Ne 3 3aHMMaeT HU3KOMPOYKTUBHBIN AKOTON MECKOB (D-3), MpeICcTaBIeH MMacT-
OMIIE3aUMTHBIM HACAXKICHUEM, UMEIOIIUM CXOXKHE € TIPEAbLIyIMMU 00bEKTaMU JIECOBO/ICTBEH-
HbIE TTapaMeTpbl POpMUPOBaHUS (KOHCTPYKIHS, PSITHOCTD, YUCIIO MOCAJOYHBIX MECT), HO Ha MO-
MEHT UCCJIEeJOBaHMs Ha €IMHMIIE TUIOLaIu (ra) KOJMYECTBEHHAs COXPAHHOCTh COCTaBiseT 524
JIepeBa, U3 KOTOPHIX MOJHOCThIO ycoxime — 41 ctBon (8%). JpeBocToit umeeT HeBbicokue (8.5
M) 1 HeroncThie (16.1 ¢cM) CTBONBI iepeBheB U Ha mpeodiagaromeit yactu (okono 60%) umeer
CHJIbHO U3PEXKEHHOE U YTHETEHHOE cocTosHue (0amt — 2,3) no npuurHe cinadoil JOCTYHMHOCTH
ryOoKo 3aneraronmx (9.2 M) ¥ CHIIBHO 3aCONICHHBIX (24.6 /1) TPYHTOBBIX BOJ B JaHHBIX d1adu-
YECKHX YCJIOBUSX. A TIOJI KPOHAMH JEPEBBhEB, HA HETTTYOOKOM IeperHoiHOM cioe (2-3 cm), Bec-
HOM MOSIBIISIIOTCS, a B Ha4aJIe JIeTa yChIXatoT peakue 3(peMepHble pacTeHHUS.

O0bekT Ne 4 uccnenyempix 3JTH, 3aHUMAIOIINI POAYKTHBHBINA 9KOTOI MECKOB (D-1)
Ha TepckoMm MaccuBe, OTJIMYAETCS JOBOJBHO OJIATONPHUSATHBIMU [OYBEHHO-IPYHTOBBIMU
yenoBusaMu (rymyc — 1.2%, YI'B — 2.8 m u MI'B — 1.7 1/1) U1 KypTHHHOTO Hacax/1eHusl, co-
3IaHHOTO B aKTUBHBIN MepHOJ JecoMenuopaTuBHbIX padboT (50-e roast 20 Beka) Ha Tepcko-
Kymckux meckax. OHo Hambonee Bo3pacTHoe (57 neT) u3 uccienyeMbix oobektoB 3JIH u
ceiiuac mpeObIBaeT B CTa/JIUM YTHETEHUS U MacCOBOM CyXOBEPUIMHHOCTH (0aiyl COCTOSHUS —
3,2) nepeBbeB (Tabmuna 1).

Tabmumna 1 — MaTerpansHast orieHKa cocTossHus 00bekToB 3JIH
Table 1 - Integral assessment of the state of objects of protective forest plantations

JlecoBoicTBEHHAs XapaKTEPUCTHUKA Onadpuieckue
Bospact 3JIH YCJIOBHSI 3KOTOIIOB baz
Ko Tom neT 3amnac MI'B | % ¢us coero-
h, m d,cm | OoHuTET 3 YI'B,m " | sHUA
M’ /ra /1 TJIMHBI
-2 39 12,5 19.3 3 124 6.4 14.8 7.8 1.8
2-1 39 14.7 23.6 3 152 5.2 7.6 11.7 1.6
2-3 39 8.5 16.1 4 61 8.3 24.6 7.2 2.3
-1 56 16.6 34.4 4 137 2.8 17 12.3 34
PesyabTaTel U ob6cyxnenue. [lo JaHHBIM HATYpHBIX MCCIEAOBaHUN Ha MPOOHBIX
IUIOMIA/IAX MOJANBHBIX HACAKIEHUI BsA3a COCTaBJI€Ha MHOTO(AKTOpHAas HKOJIOTO-
JIECOBOJICTBEHHAs OLIEHKA COCTOSIHUS (Tabnuua 2).
Tabmwmia 2 — JIecoBOCTBEHHO—TaKCAIIMOHHAS OIIEHKA
nactoume3amutHeIX 3JIH Bs3a Ha baxwuranckom n Tepckom MaccuBax MECKOB
Table 2 — Forestry and taxation assessment of pasture
protective elm trees on the Bazhigan and Tersk sand massifs
Bricora Huametp 3amac, Zcp.h, Zcp.d
DKoToIm ITonuora Bouurer 3
M cM M’/Ta cM MM
baxxuranckuii MmaccuB
2-1 14.7 23.6 0.7 3 152 37.7 6.1
-2 12.5 19.3 0.6 3 124 312 4.9
2-3 8.5 16.1 0.6 4 62 21.8 4.1
Tepckuit MmaccuB
1 | 165 | 344 | 06 | 3 | 137 | 294 | 62

[lo npuBeneHHBIM JaHHBIM, y Bsi3a Ha MPOAYKTUBHOM HKOTOIE MeckoB (D-1) nuHei-
HBI TPUPOCT MOYTH BJIBOE, a PaJIMAIbHBIM HA TPETh BBIIIE COOTBETCTBYIOLIMX IMOKa3aTenen
JIPEBOCTOS B XYALINX 37apUUecKUX ycIoBUsX Jecopa3BeneHus (2-3). U mostomy 31ech He-
OnmaronpusiTHble abuOTHYeCKHe (HAKTOPBl CIyXKaT KaTaJu3aTOPOM pPaHHEro OclabIeHHs,
YTHETEHUS U YCBIXaHHUSA JIEPEBBEB, O YEM CBHJIETEIILCTBYET OLIEHKA MX JKHU3HECIOCOOHOro Co-
crosiHus Ha o0bekTax 3JIH (tabnuna 3).
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Tabmuna 3 — Onenka nudGepeHnuanuy ONoJIOTHIECKOr0 COCTOSIHUS Bs3a B JPEBOCTOSX
Ha pa3HBIX 5KOTOIIaX IIECKOB
Table 3 — Differentiation of the biological state of elm stands on different ecotopes of sands

[TapameTpsl ApeBOCTOSI YpoBeHb )KH3HECTTIOCOOHOCTH JICPEBhEB IIT./Ta
DKkoTon cxeMa Imocaaku KOI"BO 1 2 3 4 5
JIEPEBHEB
Baxuranckwnii MmaccuB
D-2 40* 1.0 612 341 128 72 44 27
9-1 -//- 704 489 98 63 35 19
2-3 -/l- 524 174 167 73 68 42
Tepckuii MaccuB
-1 | 50-25*15 | 487 | 78 | 42 | 146 | 168 | 53

1 - 310poBsIe; 2 — ocnablicHHbIe; 3 — yTHETEHHBIE; 4 — CYXOBEPIIWHHEIE; 5 — YCOXIIHE.

OOBEKTHI JIECOHACAXKACHUN Pa3HATCS MEIMOpaTUBHOM 1ienbto co3fanus. Ha Tepckom
MacCHBE HIMPOKOIOJIOCHBIE APEBOCTON (POPMUPOBAIHCH B XOJ€ MACCUBHOTO OOJIECEHUS Jie-
GupyeMbIX MECKOB Uil YJIyULIEHUs SKOJIOTHYECKON CUTyalluu B pailoHe MacTOMIIHOIO >KH-
BOTHOBO/JICTBA, a Ha bakuranckom maccuBe y3konoiocHsle 3JIH co3maBanuck He TOJIBKO C
HEO0XOIMMOCTBIO MPOTUBOJAC(IIAMOHHON 3aIUThI, HO U C LEJIbI0 MPUIAHUS 300KOM(OPT-
HBIX YCIIOBHH MacTOMIIHBIM (puromeno3am. OTCIO1a U HECXOKECTh TEXHOJIOTHYECKUX IpHE-
MOB HX 3aKJaJIKi (CXeMa, PSIHOCTh U MIMPHHA MOCAAKHN) U cocTostHus 00bexToB 3JIH Ha pas-
HBIX 9KOTOMNAaX MeckoB (Tabnuua 4).

Tabmura 4 — JlecomennopaTuBHOE COCTOSIHUE TTACTOMIIE3ANUTHBIX HACAKICHUN BsI3a
Table 4 — Forest reclamation status of elm pasture protection plantings

ITpuxuBaeMocTh CoxpaHHOCTh Cpennunit
Bospact Mupuna | Ywucno Oamn
neT Tun 3JTH % HEP- % ACP- MOCAJKH, M| PSIOB COCTOSI-
IIT./Ta mT./ra
HUS
Bbakuranckuii MmaccuB
39 SOOMEIHO™ | 671 1675 | 245 | 612 16 4 1.8
paTUBHBIN
39 -/l- 75.3 1875 28.2 704 16 4 1.6
39 -/1- 61.2 1525 21.1 524 16 3 2.3
Tepckuii MmaccuB
56 MACCHBHO” 1 69 4 1331 | 321 | 487 40 13 34
KYPTHHHBIH

[lo maHHBIM UCCIIEJOBaHUM JPEBOCTOEB MPOCIIEKUBAETCS MpsMas KOppesius Takca-
IIMOHHBIX MOKa3areseil (BbIcoTa, TUaMeTp, 3arac) ¢ MOYBEHHO-TPYHTOBBIMU YCIIOBUSIMU (MeX.
cocta, YI'B, MI'B) Ha skoTomnax ux co3nanus. Tak, Ha HU3KOIPOJYKTUBHOM 3KOTOIIE TMec-
KoB (3-3) baxkuranckoro MaccuBa JJOCTUTHYTBIE IpeBOCTOEM K 39 roj1aM mokasaTeiu pocra B
BBICOTY M IIO IMAMETPY N0 CPAaBHEHHUIO C OAHOBO3PACTHBIM HACaXIEHUEM BsI3a HA MPOIYK-
TUBHOM JKOTOIIE€ TIECKOB HIKE COOTBETCTBEHHO Ha 42 u 32 %. A y Oosiee Bo3pacTHBIX (56
JIeT) KyJIbTYp Bsi3a (1. 1. — 4) Ha IpoAYKTUBHOM 3KoToIe (D-1) neckoB Tepckoro maccupa (3-
1) nuHEWHbIN U paanaIbHBIA POCT IEPEBHEB MOUYTH BABOE BhIIIE (PUCYHOK 1).

W3BecTHO, YTO JEHAPOXPOHOJIOTHS APEBOCTOEB OCHOBAHA HAa aHAIM3€ JIMHEHHOIO U
paznaIbHOrO poCTa JEPEBbEB B OHTOTeHe3e pa3ButHs [6]. [lo mpupocty paHHel U mo3nHen
JpeBECHHBI Bsi3a Ha MpoOHbIX miomagax 3JIH mpocnexuBaercs obias 3aKOHOMEPHOCTh OT-
JIOKEHUS FOJMYHOr0 KaMOMAIBHOTO €105, B KOTOPOM TOJIMHA FOJUYHOrO KOJbla OOJIbIlIe
JIETHE-OCeHHETo Ha 62-78%, a He HA00OPOT, KakK, K IPUMEPY, Y KYJIbTYp COCHBI 3/1ech Ha Tep-
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cko-Kyckux meckax. A eme Ha o0bekTax 3JIH baxkuranckoro maccuBa mpo0/KUTEILHOCTD
KYJIbMUHAIUKA PadaIbHOTO mpupocta(16-25 ner) okaszamach Ha 5 JIET HUXKE, YeM Y JIPEBO-
cTos Ha 6oJiee MPOAYKTUBHOM DKOTOTIE MECKOB Tepckoro maccusa (Tadsumia 5).
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Pucynoxk 1 — JIuneitnslii (a) 1 paanaipHbIi (0) X0/ pocTa APEBOCTOEB Bsi3a MPU3EMHUCTOTO HA
HCOOAHOPOAHBIX 3KOTOIIaX IIECKOB
Figure 1 - Linear (a) and radia (b) growth of stands of squat em on heterogeneous ecotopes of sands

Tabmuna 5 — Texyuuii nepuoamdeckuit mpupocT panaei (1) u mo3auel (2) TpeBecHHbI Bsi3a Mpu3e-
MHUCTOTO Ha MPOOHBIX IJIOMIAIAX
Table 5 — Current periodic growth of early (1) and late (2) squat elm wood on tria areas

BospacTroit [ln.-1 Il.n.-2 I1.o.-3 Iln.-4
MIEPUOI, JIET 1 2 1 2 1 2 1 2
1-5 3.6 7.6 4.0 71 2.6 6.7 54 10.7
6-10 4.3 7.5 5.3 11.2 2.7 5.8 6.1 10.8
11-15 3.8 7.6 55 10.8 2.8 6.6 6.2 12.1
16-20 4.4 10.0 59 114 2.9 7.6 7.5 153
21-25 4.4 9.6 5.8 12.2 3.9 8.9 5.9 11.2
26-30 29 5.9 4.3 9.3 31 6.8 5.9 10.9
31-35 3.0 4.0 3.7 59 2.6 6.1 55 10.1
36-40 2.2 3.3 3.1 5.0 2.5 5.8 51 9.1
41-45 2.7 51
51-55 2.1 38
56-60 14 2.9

npeBecuHa: 1 — paHHsIs;, 2 — HO3IHSSA

Bo MHOrOM ypoBeHb BIaroo0ecreyeHHOCTH TEPPUTOPHU OCAIKaAMU OKa3bIBAET OIpe-
JeIISIoNIee BIMSHUE HA XOJ] POCTOBBIX MPOIIECCOB APEBOCTOEB, M ATO BIIOJHE COTIIACYETCS C
MOJTyYCHHBIMU JaHHBIMH JPEBECHO-KOJIBIIEBOW XPOHOJIOTHN MOJIENFHBIX JIEPEBbEB Bsi3a Ha
u3yuyaembix oobvekTax 3JIH. B Heil B meproa ¢ BeIpakeHHBIM MaKCUMyMOM nipupocta (14 ner)
cTBOJIOB (00BEeKTHI Ne 1, 2, 3) romoBasi CyMMa OCaJIKOB BBIIIE MHOTOJIETHEH HOpMBI B 1.2-2.3
pa3za. AHaJIHM3 MMOKa3bIBAET, YTO TOIBI SKCIPECCHH U JIETIPECCHH POCTa Bsi3a TECHO CHHXPOHU-
3UPYIOT C PEKXUMOM AaKTMBHOCTU TOJIOBBIX OCAJKOB. Tak, 3a MeHbIee YHCIO JIeT Mepuoa
MakcUMyMa (max) 0caakoB ObUIO OOJIbIIE, YEM 332 CPAaBHUBAEMBIN, O0sI€€ MPOJOIKUTENbHBIN
o Bpemenu (25 ser) mepuoa MuHHMyMa (MIiN) MX BBIMAIACHUS, IO TOJaM H ITO3TOMY Paju-
IBHBIA MPUPOCT MOJETBHBIX JEPEBHEB BsA3a HA MPOOHBIX IUIOMIA/SMX OJHOBO3PACTHBIX JIECO-
HacaxJAeHUH, B IeproJ Max, Beliie Ha 59-64%. (pucyHok 2).
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Pucynok 2 —/I[unamuka paguansHoro npupocta panneit (1) u nmo3nned (2) qpeBecuHbl MOJIETBHBIX
JIEPEBHEB BsI3a HA Pa3HBIX dKOTOMNax rneckoB (baxxuranckuii MaccuB)
Figure 2 — Dynamics of radia growth of early (1) and late (2) wood of model elm trees
on different ecotopes of sands

BeiBoabl. Pe3ynpTaTel nccnen0BaHUH 3aIIUTHRIX HACAKICHHUN BA3a HA pa3HBIX IKOTOMAxX Iec-
KOB I03BOJIMJIM OLICHUTH UX JIECOBOJICTBEHHOE COCTOSIHHUE, TMHENHBIM U paualbHblid POCT IEPEBLEB B

CBSI3H C DKOJIOTHYECKUMH acTIeKTaMH ITPOU3PACTAHUs, KOTOPBIE Y HACAXKICHUS Ha MPOTYKTUBHOM KO-
tore (O-1) B 1.6 — 2.1 paza Belte, o cpaBHenuto ¢ 3JIH Ha HU3KONMpOAYKTHBHOM 3KOTOIE (D-3), a

MEXIYy HUMH TIPOMEXKYTOUHBIH YpOBEHb Pa3BUTHS 3aHMMAET JIPEBOCTOM B CPeAHUX 3AapUUECKHX

ycioBusX npouspactanus (9-2).
OHHM a10T BO3MOXKHOCThH PACLUIMPHUTH OLIEHKY OMO3KOJIOTHYEeCKOro MOTeHIUala KyIbTyphl Bsi-

3a B JICCOMECIIMOpAallM Ha HCOAHOPOJIHBIX 3KOTOMAX IMECYAaHbIX MMOYB AapUJIHOI'0 pETHOHA.
Conclusions. The results of studies of protective stands of em on different ecotops of sands

allowed us to assess their forestry condition, linear and radial growth of trees in connection with eco-
logical aspects of growth and to clarify the potential of afforestation of crops according to taxation
indicators, which are 1.6 — 2-2.1 times higher for plantations on productive ecotop (E-1) compared to
low-productivity ecotop (E-3), and between them, an intermediate level of development is occupied by
a stand in medium edaphic growing conditions (E-2).

They make it possible to expand the assessment of the bioecological potential of elm culturein
the forest reclamation of heterogeneous ecotops of sandy soils of the arid region.
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No. NIOKTR: 122041300008-5 “Monitoring the effectiveness of the use of mineral and
organomineral fertilizer systems and their impact on the properties of ordinary carbonate
chernozem in the conditions of rainfed and irrigated agriculture of the steppe zone of the
Central Ciscaucasia for the conservation and reproduction of soil fertility

Summary
The effect of soil bioactivation with effective strains of microorganisms on the intensity of its basal
respiration (BR) and cellulose decomposition activity (CA) was studied. It has been shown that chang-
es in the biologica activity of soil depend on a number of factors, in particular on the use of minera
fertilizers. The results obtained and the patterns identified can be used in practice to calcul ate the op-
timal doses of applied fertilizers and increase the coefficient of their use by plants.

Abstract
Introduction. For the sustainable development of agroecosystems in the conditions of intensified agricul-
ture, it is necessary to study the patterns of formation and changes in the biological activity of the sail, as
well as to search for ways of targeted control of individua biochemica processes. Object. The object of
the research was samples of ordinary chernozem collected at the experimenta site of the Institute of Agri-
culture of the Kabardino-Balkarian Scientific Center of the Russian Academy of Sciences in the steppe
zone of the Kabardino-Balkarian Republic. Materials and methods. Seeds of winter wheat of the Yu-
zhanka variety were sown in 1-liter vessalsin the amount of 16 pieces per vessd. The experiment was re-
pested 3 times. Minera fertilizersin the form of nitroammophoska (NPK 16:16:16) were applied at the rate
of 2 grams per vessal. Results and conclusions. The data obtained as aresult of the study indicate the posi-
tive effect of introducing effective strains of microorganismsinto the soil. The absolute maximum value of
basal respiration was noted during soil bioactivation in the Control + Bio variant and amounted to 13.7 pg
CO./N/1 g of soil. The influence of plants on soil respiration manifested itself to varying degrees. When

176



