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3MIHA ATPOXIMIYHUX MMOKA3HUKIB CIPUX JIICOBUX IPYHTIB
JIUBOBEPEXHOI'O JIICOCTEIY HIJ BININBOM JIICOBUX EKOCUCTEM

Merta. BuBueHHs 3MiH OCHOBHHX arpoXiMidYHHX ITOKa3HHKIB B BEPXHIX IIapax CipuX JicOBHX IPYyHTIB Jli-
BoOepexxHoro Jlicocteny YkpaiHu BUBEIEHHX 3 CLTBCHKOTOCIOIAPCHKOTO BUKOPHCTAHHS 1 3aliCHEHUX COCHOIO
3BHYAWHOIO B Pi3HiI poku. Mertoau. TeopeTnyHi MeToan BKIFOUANH 30ip Ta omuc (akTiB, X aHami3. Emmipmani
METOIM Tependayany MPOBEJeHHS IOJIbOBUX AOCHikeHb Ha npoOHuX rmiomax JI1 «YyryeBo-babuancekuii
JII'» Ta pepMepchKOTo rocrmomapcTBa mooIu3y JicoBUX MacHBiB. JlabopaTopHO-aHATITHYHI TOCTIKSHHS TPO-
BOJIMJIH 3T1IHO CTaHAaPTHU30BAaHUX METO/IiB BUKOHAHHS BUMIpIOBaHb. Y3araJibHEHHs €KCIIEPUMEHTAIBHUX JTAaHUX
BUKOHYBaJIM 3a JIOTIOMOTOI0 TPHKJIAJHUX MPOTrpaMHUX MakeTiB. Pe3yabraTu. JlociimKeHHS MPOBOAWINCH HA
IPYHTax MiJ MPUPOIHUMH JIICOBUMH HACAPKEHHSIMH, IPYHTaX B IHTEHCHBHOMY CLIbCHKOT'OCIIO/IapPCHKOMY 00pO-
0ITKy Ta MaJOIPOXYKTHBHUX I'PYHTaX, SIKi BUBEJCHI 3 C.-T. BUKOPHUCTAHHA. Y BCIX JHOCHIIKYBaHHX IPYHTaxX IO-
PIBHIOBAJIMCH MiXK COOOKO OCHOBHI arpOXiMiuHI MOKa3HUKH: BMICT MiHepaJbHOTO a30Ty, pH cojbpoBuil, BMICT
TyMycy, BMICT 3araimbHUX (GopM azoty, Gocdopy i kamiro. [IpoaHanmizoBaHO CTATHCTHUYHI 3aJIE)KHOCTI MiX arpo-
XIMIYHHMH HIapaMeTpaMy B AOCIIDKYBaHUX IpyHTax. BucHoBku. OTpruMaHi pe3ysbTaTi CBiYaTh PO BiJHOB-
JICHHS 1 PO3BUTOK B CTAPOOPHUX CIPHX JICOBUX I'PYHTAX MPOIECIB TyMidiKallii Ta akyMyJIsIii O10TeHHHUX eneMe-
HTIB IIpY 301UIbIIEHHI TPUBAJIOCTI BIUIMBY Ha HUX COCHOBOTO Jiicy. BikoBi crajii yicy BH3Ha4alTh crienudiky
€KOJIOTIYHMX (PaKTOpiB, IO BIUIMBAIOTH HAa I'PYHTOYTBOPIOBAIBHI Mpoliecu. B IpyHTI HalMOJOIIIOTO COCHSKY
(12 pokiB) Big3HAYa€eTHCA OiIbIIE BUMAAKIB 31 301MBIICHHAM KoedillieHTiB MpocTOpoBUX Bapiariil. Lle cBigunts
npo Te, Mo (GOPMYBaHHS MOJIOJUX €KOCHCTEM XapaKTepU3YIOThCs HAMHIKYOIO CTIMKICTIO, B IIMX OiOIleHO3ax He
JIOCSITHYTO JTMHAMIYHO{ pIBHOBArH, SIKa BIACTHBA OUTBIIT 3PIJTUM COCHSIKAM.

KoarouoBi cioBa: nicoBi exocucTeMu, BUBE/IEH] 3 00pOOITKY 3eMJl, 3aJliCEeHHS], COCHA 3BMYalHa, arpoxi-
Mi4HI TOKa3HUKH
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CHANGE OF AGROCHEMICAL PARAMETERS OF GRAY FOREST SOILS OF THE
LEFT-BANK FOREST-STEPPE UNDER THE INFLUENCE OF FOREST ECOSYSTEMS

Purpose. The study of changes in the main agrochemical parameters in the upper layers of the gray for-
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est soils of the Left Bank Forest-Steppe of Ukraine that were removed from agricultural processing and forested
with pine, in different years. Methods. Theoretical methods included the collection and description of facts, their
analysis. Empirical methods involved conducting field research on test plots of the state-owned enterprise “Chu-
guevo-Babchansky LG” and farm near woodlands. Laboratory and analytical studies were performed using
standardized measurement methods. The generalization of the experimental data was performed using applica-
tion software packages. Results. Studies were carried out on soils under natural forest plantations, soils in inten-
sive agricultural processing and unproductive soils that are derived from agricultural use. In all the studied soils,
the main agrochemical parameters were compared among themselves: mobile forms of nitrogen, pH, humus
content, content of common forms of nitrogen, phosphorus and potassium. Statistical dependences between ag-
rochemical parameters in the studied variants were established. Conclusions. The results obtained indicate the
revitalization and development of humification and accumulation of nutrients in old arable gray forest soils with
an increase in the duration of exposure to pine forest. The age stages of the forest determine the specifics of the
environmental factors that influence the soil-forming processes. In the soil of a young pine-tree (12 years), there
are more cases of an increase in the coefficients of spatial variation. This indicates that the formation of young
ecosystems are characterized by low resistance, in these biocenoses the dynamic equilibrium is not reached,
which is characteristic of more mature pine forests.
Keywords: forest ecosystems, removed from tillage, afforestation, Scots pine, agrochemical indicators
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NU3MEHEHUE ATPOXUMHWYECKHUX MMOKA3ATEJIEN CEPBIX JIECHBIX ITOYB JIEBOBE-
PEJKHOM JIECOCTEIIY MOJI BIASHUEM JIECHBIX SKOCUCTEM

Ieasp. M3yueHne u3MeHEHU OCHOBHBIX arpOXMMHMUYECKUX MOKa3aTeseil B BEPXHUX CIIOAX CEPBIX JIECHBIX
mouB JleBoOepexxHoit Jlecoctemn YKpawHBI BBIBEACHHBIX W3 CEIBX0300pabOTKH W OOJIECEHHBIE COCHOW
OOBIKHOBEHHO# B pa3Hbie rojabl. MeToabl. TeopeTuueckrue METObl BKIOYAIH COOp W omnucaHue (aKTOB, MX
aHaM3. DMIIAPHYECKUEC METOIBI IPEIyCMaTPUBAIH MIPOBEICHHUE MOJICBBIX HCCIICAOBAHUA Ha MPOOHBIX IUIOIIA-
nax I'Tl «YyryeBo-babuanckuit JII'» n ¢epmepckoro xo3sicTBa BOMM3M JIECHBIX MaccHBOB. JlabopaTopHo-
AHATUTHYECKIE WCCIICTOBAHUS MPOBOIIITN C TIOMOIIBIO CTaHAAPTH3UPOBAHHBIX METOAOB BBIITONHEHUS U3MeEpe-
Hui. O600IIeHNE IKCTIEPUMEHTAIBHBIX JAHHBIX BBITIOIHSUIA C MIOMOIIBI0 MPHUKIIATHBIX MPOTPAMMHBIX MAKETOB.
Pe3yasTaTsl. MccinenoBanus MpOBOAMINCEH HA TIOYBAX IO/ €CTECTBEHHBIMU JICCHBIMH HACAXKICHUSIMHU, I0YBaX B
WHTEHCUBHOW CEIbCKOXO3SMCTBEHHONH 00paboTKe W MAJIONPOAYKTUBHBIX TIOYBaX, KOTOPBIC BBIBEIEHBI U3
CEIIbCKOXO3SMCTBEHHOTO HCIONB30BaHUA. BO BceX HCCIENyeMbIX II0YBaX CpPaBHUBAIACH MEXIy COOOH
OCHOBHBIE arpoOXMMHUYECKHe TOKa3aTeNu: MOABWXKHBIE (Gopmbl a3ora, pH, comepxaHue Trymyca, CoaepKaHHE
obmmx Qopm azora, ¢ochopa u Kamma. [IpoaHaTH3MPOBAHO CTATHCTHUYECKUE 3aBHCHMOCTH MEXKIY
arpOXMMUYECKUMHU TapaMeTpaMud B HCCIeAyeMbIX BapuaHTax. BeiBoabl. [lomyueHHBIE pe3yJbTaThI
CBUJICTEIICTBYIOT O BOCCTAHOBICHHH ¥ PAa3BUTHH B CTApPONAaXOTHBIX CEPHIX JIECHBIX IOYBaX IPOIECCOB
TyMUGDUKAIMA U aKKYMYJISIIMA OUOTEHHBIX 3JIEMEHTOB MPH YBEIMUEHUH MPOJIOJDKUTEILHOCTH BO3JIEHCTBUS HA
HUX COCHOBOTO Jieca. Bo3pacTHbBIC cTaany jeca ONpeAeISioT CICUPUKY IKOJIOTHISCKAX (PAaKTOPOB, BIUSIOIIHX
Ha MOYBOOOpa3yloIIye mporecchl. B mouBe Mosogoro cocHsika (12 er) otmedaercst OONbIIe CydaeB yBelTude-
HUS KO3 PUIMEHTOB MPOCTPAHCTBEHHBIX BapHAIMA. ITO CBUACTEIBCTBYET O TOM, YTO (POPMHPOBAHIE MOJIOIBIX
DKOCUCTEM XapaKTEePH3YIOTCs] HU3KOW YCTOMYMBOCTBIO, B OTHX OHOIIEHO3aX HE JOCTHUTHYTO ITUHAMUYECKOTO
paBHOBECHsI, KOTOpasi CBOUCTBCHHA 00JIee 3peJIbIM COCHSIKAM.

KiroueBble cjioBa: JIeCHbIE SKOCUCTEMBI, BEIBEICHHBIE U3 00pa0bOTKH 3eMIid, 00JIeCeHHe, COCHA OOBIKHO-
BEHHas, arpOXUMHUYECKHE IOKA3aTEeIN

Bemyn

IIpoGnema 30iNbIIEHHS IUIONI JIiCIB B €poJI0oBaHi, 3acOJieHi, KaM’ SIHHUCTi, KOPOTKOI-
VYkpaiHi, Ha CLOTOJIHI, TOTPEOy€E HEBIKIATHO- podineHi rpyHTH [3, 4], SIKI XapaKTepU3yIOThCS
ro BHpIlIEHHS, ¥ TOMY NPIOPUTETHUMH Ha- HU3BKOIO €(EKTHBHOIO POJIOYICTIO, a TOMY iX
npsMaMH  PO3BHUTKY JIICOBOTO T'OCHOAApCTBA CUTBCBKOTOCTIOAAPCHKE BUKOPUCTAHHA € KO-
CTalOTh PO3IIUPEHE BiJHOBIICHHS JIICOBHX Pe- HOMIYHO HEJIOIUIbHUM. 3BaXKAI0UM Ha HU3bKUH
CYpCiB Ha MAaJONPOJYKTUBHUX 3EMIISIX, SKi PIBEHBb TIPOJYKTHBHOCTI Ta HEJICOBUHN XapakTep
CBOT'OZIHI BUBOJSITCS 13 KATErOPii CilIbCHKOr0- LOUX IPYHTIB, JIICOPO3BEICHHIO MOBHHHI Iepe-
CHOAAPCHKUX 3€MeJb 1 MepPeNatoThes 10 JIico- IyBaTu poOOTH 3 BU3HAUYEHHS PIBHA iX Jlicopoc-
Boro ¢ouay [1, 2]. Haiibiasin momupeHnMu JIMHHOTO TIOTCHINIATy Ta 3arajioM JIicOmpuiaT-
KaTeropisiMH MaJONpPOIYKTUBHUX CiIbCHKOTO- HOCTi, 10 3a0e3neyye BHCOKY NPHKUBIIOBA-
CHOAApChKUX 3eMellb B YKpaiHi €: mimai, HICTh 1 JKUTTE3JATHICTH JICOBUX KYJIBTYp Ta
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MaKCHUMaJbHY a/JalTOBaHICTh CTBOPEHHX JIICIB
110 (pakTOPiB HABKOJIHUIITHEOTO CEPEIOBHIIIA.

[ToyaTok HayKOBMUM JOCIIJPKCHHSIM Ma-
JIONIPOAYKTUBHUX CIpUX JIICOBUX IPYHTIB Ha
OCHOBI TOPIBHSUTBHO-TEOTpaigHOTO METOMY
OyB noknazgenuit B 1878 p. excnenuuieio B. B.
HokyuaeBa. ¥ mpamsix B. B. JlokyuaeBa cipi
JCOBI TPYHTH Ha3BaHI ‘“‘THIIOBUMH JIiCOBHMH
3eMIBIME’ 1 “‘CIpEME TIEpEeXiTHAUMHA 3eMJISIMU .
VYueHuii po3risaaaB 1i IPYHTH K CaMOCTiHHHN
THT, SIKUA (HOPMYETHCSA y PE3YNbTaTI MPOLECY
IPYHTOTBOPEHHS, IO  BiAOyBaeThCA  TiA
TpaB’STHUCTUMH  IIMPOKOJIUCTSHUMHU JIicAaMH
JCOCTEOBOT 30HU.

ITopsin 3 CBITOBUM BKJIQZIOM Y BUBUYCHHS
CIpUX JIICOBUX TPYHTIB [5], MOMITHUI BKJIaJA 10
0a3u 3HaHp PO 1l IPYHTH BHECIHU PAJ yKpaiH-
CBKHX BYEHHX-TPyYHTO-3HaBWiB [6, 7, 8, O].
Humu BusgBI€HO, IO IS OLIHIOBAHHS JIICOII-
PHUIATHOCTI CIpHX JIICOBHX IPYHTIB, AyXE Bax-
JUBUMH € arpoXiMiuHi TTOKa3HUKH, K1 B Pi3HIHA
Mipi BH3HA4arOTh iX JicompuaaTHicTb. Tak,
3MEHIIIEHHS BMICTY TYMYCY B IPYHTI HECTIpHSI-
TJMBO BIUIMBAE JIUIIIC HA BiJIHOCHO BUMOIJIMBI
JI0 POJIIOYOCTI JepeBa 1 JarapHUKHU. 3ade3re-
4YeHICTh 010(iITPHIMH >KUBUIBHUMU €JIEMEH-
tamu (NPK) Takox BIUIMBaEe Ha JIicOMpHUAAT-

HICTB TPYHTIB. Y CTaHOBJIEHO, IO HEAOTIK ¢o-
chopy € TMpUIHHOIO CIabKOi JKUTTE3MATHOCTI
Oyky [9], a nedinuT Kaio B IPyHTOYTBOPIOIO-
YUX TOpOJax CHpHUSE 3HAYHOMY IOJIATaHHIO
3aXMCHUX JIICOBUX HACaJUKEHb y NIESKUX perio-
Hax Ykpainu [3, 9].

3a TPHUBAJOrO CLIBCHKOTOCHIOIAPCHKOTO
BUKOPHCTAaHHSI BiJI0OYBalOThCSA TI€BHI 3MiHH
rmapaMeTpiB  XiMIYHUX, (QI3HKO-XIMIYHHUX Ta
IHIIMX TIOKa3HWKIB BJIACTUBOCTEH CipHX JIiCO-
BHX TPYHTIB, Y pe3yJbTaTi 40r0 BOHH XapakTe-
PHU3YIOTBCS PI3HUM arpOeKOJIOTIYHHM CTaHOM
Ha 4Jac iX BUBeJeHHs 3 00poOiTky [8, 10]. To-
My, BKpai HEOOXIAHO IOCTIAUTH 3MIHH, SKI
BiI0YBalOTHECA B BEPXHBOMY POAIOUOMY IMIapi
IPYHTY TIPH 3aJiCEHHI TaKUX 3€MeJNb, a TAKOX
MOKJIMBOCTI 1X TpaHC(OpPMAaLiHHOTO MOTEHIIi-
amy. HemoctaTHpO BHBUEHHMH TPH IOMY €
000pOTHI 1 HEOOOPOTHI TPYHTOBI TpoIlecH Ta
peXHUMH, SIKi 3apa3 BiOYBAIOThCS HA IUX 3eM-
nax. B 3B’A3Ky 3 1M, METOK JOCIHIIKCHb
OyJ10 BHBUYEHHS 3MiH OCHOBHHX arpoXiMigyHHX
MOKa3HHUKIB B BEPXHIX MIapax MaJOMPOAYKTH-
BHHUX CipHX JicoBHX IpyHTiB JliBOOEpe:kHOTO
Jlicocteny YkpaiHu, fIKi BUBECHI 3 CLIbCHKO-
rOCITOIapChKOr0 OOpOOITKY 1 3ailicHeHi coc-
HOIO 3BHYAHHOIO B Pi3HI POKH.

Mamepianu ma memoou 00cnidriceHs

OG’ekTOM JOCHIKEHh € Cipi JicoBi
rpyata Teputopii JIl «UyryeBo-babuaHckke
JicoBe rocroAapcTBoO» Ta (hpepmepchbKoro roc-
MOJIapcTBa MOONM3Y JICOBUX MAaCHBIB Pi3HOTO
BUKOPUCTAHHs: 1) TPYHTH Mg NPUPOIHIMH
JICOBUMH HACaKEHHSIMH COCHU 3BUYAIHOI; 2)
80-piuHa piis (aHAJOTM JICOBUX TIPYHTIB
BapianTy 1). OkpeMo BUBYAIHCS MaJIOIPOIYK-
TUBHI TPYHTH, SIKi BHUBEJICHI 3 CUTLCHKOTOCIIO-
JAPCHKOTO BUKOPHCTAaHHA ¥ TmepefaHi Juis
3aJTICHEHHSI COCHOIO 3BMYAWHOI0 (3aiicHeHi 12
poKiB, 49 pokiB i 86 pokiB TOMY).

VY 2018 p. Ha JociipKyBaHUX 00'€KTax
Oyno BimiOpaHo 3pa3ku IpyHTY 3 TauOuHu 0-15
CM B I SITUKPAaTHi NOBTOPHOCTI 3a 3arajibHO-
MPUIHATAMHU B JIICOBIM Takcarii, THITOJOTIi,
IPYHTO3HAaBCTBI MeToaukamu [7]. Bubip 3a-

3HAYEHOI TNIMOWHU BiOOPY Mpod 0O0yMOBIEHO
HEBEJIMKOIO MOTY>KHICTIO I'YMYCOBHX-
EFOBIAIbHUX TOPU3OHTIB CipHX JIICOBUX TPYyH-
TiB (Bim 16 mo 21 cMm) i HEOOXiIHICTIO OTpH-
MaHHS TOPIBHAJIEHOTO MaTepialy B OOpaHUX
o0'extax. Bu3HaueHHS arpoxiMi4HHX IOKa3-
HUKIB y 3pa3Kax IPYHTIiB MPOBOJWIIN 33 CTaH-
JapTU30BaHUMHU Ta 3arajlbHONPUIHATHMH Me-
tomukamu [11, 12, 13]: pH 3a JCTVY ISO
10390:2007; BMicT OpraHiuHOi PEUYOBHHU IPY-
Hry 3a JICTY 4289:2004, BMICT aMOHIHHOTO
ta HiTpatHoro asory 3a JCTY 4729:2007,
BMICT 3arajlbHOTro a3oty 3a MeTojioM Kbenba-
11, 3aranbHOrO (pocdopy 3a meromom Tpyora-
Meiiepa, 3araJlbHOTO Kairo 3a MeTo1oM Bopo-
0iioBoi. ExcniepumenTanbHi gani oOpoOusmcs
3 JIoTIOMOT o0 Tiporpamu Statistica.

Pezynomamu docnioscens

3aragpHa IUIOIIA JIICOBHUX [IASHOK B
VYkpaiai cranosuth 10,4 MIH. Ta, 3 SKUX
JICOBOIO POCJIMHHICTIO TOKPHUTI 9,6 MITH. Ta.
3armac AepeBUHM B JIicaxX OI[IHIOETHCS B MEXKax
2,1 minbspaa M®. B ocrauui JIECATHIITTS, 3a
paxyHOK OINTHUMIi3aIlii JIiCOBUX, CITLCHKOT'OCIIO-
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JapChbKMX Ta IHIIMX KaTeropii  3emelb
BiJIOYBa€ThCS TIOCTYNOBE 301IBIICHHS TJIONI
micoBux MacuBiB. IloHaj IIOTOBHHH JiCIB
KpaiHu CTBOPEHI JIFOJWHOK, IO MiATBEPIKYE
3HAYHUNA EKOHOMIYHHH 1 MPUPOI0OXOPOHHHMA
moTeHIian  JjiciB  Ykpaimn. B micax
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JepxiicareHTCTBa 3amac  JAepeBHHH Ha |
reKTap CTaHOBHTh O1m3bko 240 M° (cbome
Mmicuie B €Bpomi, B Ilomapmi — 219 M, B
Binopyci — 183 M , B IlBemii — 119 ).
3aramom 1o YKpaiHi Iel MOKa3HUK HIDKYHH 1
cranouts 218 M° 3a paxyHOK HacamIepesn
JiciB  peOpMOBaHHX CUIBIOCTMIANIPHEMCTB,
Kl 3piKeH] Ta 3HAXOISAThCS B CKIATHOMY
canitapHomy cTaHi [14].

[lepmmM eTanmoM HamMX JOCIiIKEHb
Oyno BUSIBICHHS OCHOBHHMX 3aKOHOMipHOCTEH
Tparcdopmarii JICOBUX TIPYHTIB i IPYHTIB B
ClIbChKOTOCIONapchKoMy 00po0iTKy. J[oci-
JOKCHHS B JIBOX IOPIBHAJIBHMX mapax (Jic-
PiILIs) MPOBOAMIIOCS HA CIpUX JIICOBHX IPYHTaX
JliBoOepexxnoro Jlicocrermry Ykpainu Ha ITiisH-
Kax TiJ JlicoM, sIKi 3HaXOAATHCS Ha TEPUTOPIi
Al «YyryeBo-babuanchke JicoBe rocmomapc-

TBO» 1 MiJ piyureto (IpyHTH-aHAIOTH) (epMep-
CHKOTO TOCTOJapCTBa MOOIM3Y JICOBUX MacH-
BiB. JloCmiKyBaHi MOKa3HUKH POIFOYOCTI ITUX
IpyHTiB HaBeAeHi y Tabmuui 1. [Ipu cratuctu-
yHiil 00poOIli aHANITHYHOTO MaTepialy OTpH-
MaHI HHU3bKI BEJIMYMHU Koe]iIlieHTIB Bapiro-
BaHHs (V) 3a OaraThbMa MOKa3HUKAMH IPYHTO-
Boi pomtodocti. [lyxke cmabke mpocTopose
BapifOBaHHsA, MO0 HE BUXOIUTH 3a Mexi 1-5 %
piBHS, BiA3HaueHO i BenuuuHu pHycy, 3ara-
nsHOTO (hocdopy 1 Kamito B IpyHTax Bcix 00'e-
kTiB. CHIIBbHIIIIE Bapifo€ B MPOCTOPI BMICT Ty-
Mycy i 3arampaoro azoty (V Big 7 % mo 30 %).
MakcuManabHO Bapilo€ B MPOCTOPI HIT-
patHa dopma azoty (V Bixg 27 no 56 %) B 1py-
HTaX BCiX 00'€KTiB, 0COOMMBO B IPYHTI piiuti
Bapianty 1 uepe3 rMOUCTHH 1 rpeOeCHUCTHI
MiKkpopenbed mpu HesAKiCHIH 00poOIIi TPYHTIB.

Taoauus 1

CTaTHCTHYHI NapaMeTPH NOKA3HUKIB POAOYOCTI cipux JicoBux IpyHTiB B mapi 0-15 cm JliBodepe:xxHoro
Jlicocreny Ykpainu (mpu N =5, tyeop. = 2,0)

IHoxa3uuku rpyHTy | CraTMcTHYHI Bapiantu nocaigskeHns

nmapamerpu | Jinsuka 1 mig | Pinas 1 mo6ausy | dinsnka 2 nig | Pinas 2 nodausy

COCHOBHM JIICOM | COCHOBOTIO JIiCY | COCHOBHM JIiCOM | COCHOBOIO Jicy

N-NO;, mr/kr Mcp 4,98 5,41 4,87 4,60

V, % 28,87 56,64 42,05 27,44

t 0,47 1,27 1,41 0,82
N-NHy, mr/100 r Mcp 18,93 7,35 21,01 9,80

V, % 8,82 23,31 14,95 24,57

t 5,85 2,28 4,89 2,37
A3zor 3aranpauii, % Mcp 0,44 0,21 0,41 0,16

V, % 22,16 15,16 12,80 30,78

t 9,19 8,91 7,18 9,79
PHKCL MCp 5,57 5,28 5,72 5,18

V, % 2,09 2,37 5,45 1,85

t 2,12 1,29 2,53 0,94
T'ymyc 3aranpauii, % | Mcp 4,27 2,36 4,05 2,58

V, % 19,32 9,33 11,27 16,74

t 5,84 6,86 5,82 5,03
dochop 3aranpuuii, %| Mcp 0,39 0,47 0,41 0,53

V, % 3,42 4,82 3,02 4,74

t 3,27 4,90 3,32 4,28
Kauniit 3aransunii, % Mcp 1,07 1,02 1,05 1,13

V, % 3,27 2,24 5,92 2,74

t 1,41 1,15 0,91 1,07

Bucoka mnpocTopoBa HEOAHOPIAHICTH xynobu. Takok 3HaYHO CHIIBHILIE Bapiloe B

BMICTy HITpaTHOTO a30Ty B IPYHTI JiCOBOi
JUISSHKY y ApYTiil nopiBHIOBabHIN mapi (V 42
%) oOyMoBinieHa OifbII BUPAa3HUM MiKpPOpPEIb-
epoM, TOB’S3aHUM 3 HASBHICTIO 3EMIISTHUX
TOpOKiB, CITIIB MIsUTEHOCTI 3eMJIEPOIB, 1 mMepe-
PO3MOAIIOM POCIMHHOTO ONaay IpH BHIIAC
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IPYHTaxX TepIIol MOPiBHIOBAIBHOI Mapu amo-
HiliHa ¢Qopma azoty. lle moB'sizaHo 3 JAUHAMI-
KOI0 BMICTY MiHEpaJIbHOTO a30Ty B IPYHTax,
SIKUH, SIK HAMOLIBII JUHAMIYHUA arpoXiMiqHUI
MTOKa3HUK, B IMEPIIy YEPry 3aJICKUTH BiJ MIK-
pobiooriyHOi aKTUBHOCTI TPYHTY Ta JDKEpes
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s amoHidikamii Ta HiTpHiKamii 1 pi3koi
HEPIBHOMIPHOCTI TPOCTOPOBOI MiHepamizarii
opraniuHoi pe4yoBWHH B IPYHTI pijumi, sika 3a-
JISKUTHh BiAg OBl BHUPaXEHOTO B TMPOCTOPI
MiKpopenbedy depe3 BeNHKy TIHOUCTY 1 Tpe-
OCHHUCTY MOBEPXHi PiJLIi.

3a BMICTOM MiHEpaJbHOTO HITPATHOTO
a30Ty HE 3HANIEHO TOCTOBIPHUX BiAMiHHOCTEH
MK CIpHMH TPYHTaMH TiI JICOM 1 pijurero.
HeBucoka HiTpudikamiifHa 37aTHICTH OPHHUX
CIipuX JICOBHX TPYHTIB TOB’Si3aHA 3 HHU3BKUM
BMICTOM TyMyCY B HHX, HE3aJOBUIBHHMHU (Di-
3WYHUMH BIIACTHBOCTSIMH, & TaKOXX HECTIPHSIT-
JUBUMH TiJPOTEPMIYHUMHU (aKTOpaMH, 3yMO-
BJICHUMH BHUCOKOIO INIJIBHICTIO CKJIAaACHHS,
MOTaHUM CTPYKTYPHO-arperaTHHUM CTaHOM.

BepxHi mapu cipux IpyHTIB mij pijuieto
XapaKTepPU3yIOThCA CIIA0KO-KHUCIOI PEaKIIi€ro
cepenopuma. Benmanna pHyc Ha pimum o6ox
MOPIBHIOBAJIBHUX Map TPOXH HWXKYe, HIK B
TPYHTI AUISHKY i COCHOBUM JIiCOM.

Hamu Takox BHSBIIEHO, IO Cipi JICOBI
IPYHTH, SIKi 3HAXOJATHCS MiJ] PIILICIO, B TIOPiB-
HSIHHI 3 TPYHTaMH JIiICOBHX MAIJISTHOK, B MEPIIY
yepry 30iJHEHI KOMIIOHEHTaMH OiOT€HHOTO
noxo/ukeHHs. Lli pe3yiapTraT y3romKyoThes 3
MOKAa3HUKaMHU BMICTY TyMyCy, OTPHMaHUMH B
BEPXHIX T'yMYCOBO-EIIOBIaIbHUX TOPH30HTaX
IPYHTOBHUX pO3pi3iB. BusiBieHo, mo npu opas-
i 1 CUTBCHKOTOCTIOAAPCHKOMY BHKOPHCTaHHI
CIpUX JIICOBHX TPYHTIB 3HWKYETHCS BMICT TYy-
Mycy. B 000X mopiBHIOBANBHUX TMapax I pi3-
HUI aoctoBipHa. [Ipu mpomy, Kputepii moc-
TOBIPHOCTI BIIMIHHOCTEH BHCOKI 1 CTAHOBJISITH
5-6 (tyacr) IPH tyeop 2,0. OJHAK, BTpATH rymMycCy
IPU PO30PIOBAHHI i MOJATBIIOMY CLIBCHKOTO-
CIOZIaPCHKOMY BHUKOPUCTAHHI TPYHTIB JIOCHTH
BUCOKIi: B HepIIili mapi BMiCT TYMYCY B BepX-
HeoMy 0-15 cM mmapi rpyHTY miz jicoMm Bulle B
nopiBHsIHHI 3 punieto Ha 1,91 %, B apyriii — Ha
1,48 %. Ha namy my™mKy, Ipy iHTEHCHBHOMY
CLIBCBKOTOCTIOAPCHKOMY BUKOPUCTAHHI IPYH-
TiB, Jlesika YacTHHA OPTraHiuHOi PEeYOBUHHU IPY-
HTIB MIHEpali3y€eThCs, MOPYIIYETLCSA MPOCTO-
pOBa OJHOPIAHICTH B PO3MOAITICHHI TyMYCY,
II0 € OCOOJNIMBO aKTyaJlbHUM B IPYHTax Ha
cxunax. Ha ocBoeHmX niIsTHKaxX criocTepira-
€THCS 3HWKEHHS KOJIOITHMX YaCTHHOK, BiAIO-
BIJHO U I'yMyCy 3 IOBEPXHI PO30paHHX IPYyH-
TiB. JIJIA CipMX JIICOBUX TPYHTIB Take SBHUIIE
HaWOIIBII pealbHO, IO ITOB’SA3aHO TAKOX 3
HECTIHKICTIO X TPyHTOBO-TIOTIIMHAIOYOTO KOM-
wiekcy. Kpim Ttoro, B 90-i poku MHHYJIOTrO
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CTOpIYYS TIPUHOMH arpOTEXHIKH 1 PiBEHBb 3a-
CTOCYBaHHSI OpPTaHIYHUX 1 MiHEpaJbHUX H00-
PHUB Ha IUX IPyHTaX, 3ally4YeHHUX B PLLIIO, HE
BiJNOBiZJaB HOpMaM i BUMoram. ToMy B IpyH-
Tax CIOCTEPIraeThCsl MPOLEC «BHOPIOBAHHSY.
IIpu 30epexenHi Takoi cuTyanii, pi3HUIS B
TYMYCi MK TPYHTOM PiJlIi 1 TICOBUM aHAJIOTOM
Oyze TibKH 301IbITyBaTHCS.

AHajoriyHa 3aKOHOMIPHICTh CIHOCTEpi-
raeThCsl 1 TpU MOPIBHSAHHI JICOBHX IPYHTIB i
piJITi 32 BMICTOM 3arajibHOTO a30Ty. Y TPyHTax
OpHUX [IJSHOK 3 BTparamMyd TyMycy BimOyBa-
€TBCS 1 BTpaTa 3aranbHoro a3oty. OmHak, cro-
cTepiraerbcsi QaxT 30iNBIICHHS BMICTy 3ara-
neHOTO (pocopy TpH OpaHIl i CITECHKOTOCTIO-
JapChKOMY BHUKOPUCTAaHHI CipUX IpYyHTIiB. Y
MOPIBHSHHI 3 JICOBUMH JIISIHKAMH B I'PYHTaX
pTL CTATHCTUYHO JOCTOBIPHO 301NBIIYETHCS
KUTBKIiCTh 3aranpHOTO (hocdopy, mo moB’s3a-
HO, MaOyTh, 3 BHECEHHSIM MiHEpaIbHUX J00-
puB 1 BuBiTproBaHHAM (hocPOpPOBMICHUX MiHe-
pamiB mpu MexaHiuHii o00poOii rpyHTIB. He
BUSBJICHI CTaTUCTUYHO JIOKA30BI PI3HMIN MiXK
IPYHTaMH pi3HUX 0O0'€KTIB 32 BMiCTOM 3arajib-
HOTO Kayito. Sk mpaBmiio, Kputepii TOCTOBIp-
HOCTI BIIMIHHOCTEH (gacr) 3HAYHO MEHII ;e

Jpyrum etanom Haiumx JOCHTiKeHb OY-
JIO BHWSBJICHHS OCHOBHUX 3aKOHOMIpHOCTEH
TpaHchopmarii MaIompPOAYKTUBHUX TPYHTIB
BUBEJICHUX 13 CLJICHKOTOCIIONAPCHKOr0 00po-
OITKY 1 3aJIiCHEHUX COCHOIO 3BHYAIHOIO B Pi3HI
poku. Cratuctuuna oOpoOKa pe3ynbTaTiB aHa-
J3iB BUBEJCHUX 3 CLIBIOCIOOPOOITKY Ciphx
JIICOBUX IPYHTIB ITiJl COCHOIO 3BHYAHHOIO B
mapi 0-15 cM nokazana (Tabm. 2), mo B iIoMy
ITiJT COCHOFO pi3HOTO BiKY (12 pokiB, 49 pokiB i
86 pOKiB) IPOCTOPOBE BapirOBAaHHS MOKA3HHUKIB
poatouocti cnadke. Koedimientn Bapiauii vac-
TO HE BUXOAATH 3a Mexi 21 % piBHS Bapiro-
BaHHs. [[yxe crmabka MIiHIHBICTH B IPOCTOPI
XapakTepHa JIIsl TAaKUX IMOKa3HUKIB IPYHTOBOI
pojrodocTi K oOMiHHA KUCIOTHICTE (pHycl),
3aranbHi Gopmu docdopy 1 kaiiro. Bennuunu
ix KoeilieHTiB BapilOBaHHS HE MEPEBUIIYIOThH
7 %. CwipHile Bapilo€ BMICT TYMYCy 1 3ara-
JBHOTO a30Ty. MakcuUMasbHI BEJIMYMHH KOe-
(ilieHTiB Bapiaii 3a IUMHU MMOKa3HUKAMH CTa-
HOBIIATh, BiAOBIAHO, 17 % 112 %.

Bepxwiit 15 cMm map cipux crapoopHuX
IPYHTIB MiJ COCHSKAaMH Pi3HOTO BiKy OCTOBi-
PHO HE BiIPI3HSAIOTHCS 3a BEIIMYMHOIO OOMiH-
HOi KHCIOTHOCTI. Bim3HadeHo myxxe HU3bKI
BEITMYMHU KOCQIIIEHTIB TOCTOBIPHOCTI Bij-
MiHHOCTEH (tpair BiT 0,25 0 1,65 1pH theop 1,9).
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CTaTHCTHYHI MapaMeTpH NOKA3HUKIB POAIOYOCTi BUBeIeHHUX i3 ClILrocnoopodiTky MaJonpoIyKTHBHHX
cipux JicoBuX rpyHTiB mig cocHolo 3Bu4aiiHo0 B mapi 0-15 cm JliBodepe:knoro Jlicocreny Ykpainu
(mpu N =5, tep. = 1,9)

IMoxa3HUKHU IPYHTY CratucTnyHi BapianTu nocaimkeHns
napaMeTpu 1 2 3
Buseneno Buseaeno Buseaeno
3 00podITKY 3 00pOoBITKY 3 00podITKY
12 pokiB 49 poxkiB 86 pokiB
N-NO3, Mr/xr Mcp 1,52 2,75 1,83
V, % 7,04 9,42 4,34
t 3,20 3,41 1,67
N-NH,, mr/100 r Mcp 11,52 12,45 10,57
V, % 20,51 18,05 13,90
t 0,78 1,43 2,59
A30T 3aransHUH, % Mcp 0,18 0,49 0,39
V, % 12,16 7,19 7,91
t 19,85 9,61 12,58
pHkcL Mcp 4,52 4,89 4,79
V, % 6,61 2,36 3,59
t 1,65 1,32 0,25
TI'ymyc 3aransuuii, % Mcp 2,37 4,61 4,12
V, % 17,54 4,42 8,64
t 18,50 10,06 9,29
®docdop 3aranpHUi, % Mcp 0,41 0,49 0,47
V, % 2,46 4,02 3,66
t 2,27 0,50 2,38
Kaumiii 3aransauii, % Mcp 1,21 1,15 1,26
V, % 5,79 2,36 4,02
t 1,76 2,83 6,44

Xoua psifi aBTOPIB BKa3ye, 10 POJb Jie-
pPEBOCTaHYy B TPHUPOJTHHX EKOCHCTEMax Hak-
OB TIOMITHO TPOSBISETHCS B MIiHIHUBOCTI
Y3I0BXK MTOBEPXHEBOIO IIAPY IPYHTY CEpelHiX
3HaueHb pHyc 1 BMicTy Byriemto [10, 15, 16].

Jyxe CHIIBHO BiPi3HSAIOTHCS Cipi JIICOBI
IPYHTH Y BIKOBOMY DSy COCHSIKIB 32 BMiCTOM
TyMycy 1 3arajJpbHOr0 a3oTy, BKa3ylouu Ha
O1JbII iIHTEHCUBHE I'YMYCOHAKONHUYEHHS 1 Oio-
TeHHY aKyMYJIALiI0 a30Ty B IPyHTax Mijg coc-
HOBMMH JiepeBoctaHamu 49 1 86 pokis. Cepen-
Hil BMICT 3araJlbHOTO TYMYCY B MOJIOJHX COC-
HsKaX CTaHOBUTH 2,37 %, TOJI KOJIU B JOPOC-
X cocHskax — 4,12-4,61 %. Beauunau xoe-
GILiEHTIB BapilOBaHHSA 3a BMICTOM T'YMYCY Y
cocHsikax BikoM 12 pokiB — 17 %, a cocHsKiB
BikoM 49 1 86 pokie — 4 % 1 8 %. BignocHo
BMICTY 3arajbHOTO a30Ty, TO CHOCTEpIraeTbcs
noniOHa TeHzaeHmis. CepenHili BMICT 3araib-
HOT'O a30Ty B MOJIOJMX COCHSIKaX CTaHOBHTH
0,18 %, Tomi KONMM B JOPOCIUX COCHAKAX —
0,39-0,49 %. BenuumHu koediuieHTIB Bapiro-
BaHHS 32 BMICTOM 3arajlbHOrO a30Ty y COCHS-
Kax BikoM 12 pokiB — 12 %, a COCHSKIB BIKOM
49186 pokiB —7 % 18 %.
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Bwmict nitpatHoro azoty (N-NO3) y Bep-
XHBOMY 15 cM 1mapi cipux CTapOOpHUX IPYHTIB
BCiX BapiaHTIB Iy’Ke HHU3bKHUH, Ha piBHI 1,52-
1,91 mr/kr 1pyHTY 1 He BimoOpakae mpocTopo-
BO1 MiHJIBOCTI.

3a BmicToM amoHiiiHOrO a30ty (N-NH,)
CIIOCTEPITa€EThCsl HAMOIIBII BUCOKA MPOCTOPO-
Ba MIHJIUBICTh B IPYHTaX BCiX 00’ €kTiB. Pi3HU-
s B IepeBary OUIbII BHCOKOTO BMICTYy aMo-
HiHUX QOPM a30Ty BKa3ye Ha JIiCOBY PUPOILY
IPYHTIB, B SIKUX MEPEBAKHUN PO3BUTOK MAaIOTh
nporiecu amoHidikariii, a ve Hirpudikarii [17].
Hemae cyTTeBoi pi3HUIN MiXK BMiCTOM aMOHIH-
HOTO a30Ty B I'PyHTax BCiX 00'€KTIB 3a PaxyHOK
HEBEJIMKOI PI3HUII HOro abCOIFOTHOI KIJTbKOCTI
1 BUCOKMX Koe(ili€HTiB TPOCTOPOBOT Bapiariii.

HocnipkyBaHi cipi  cTapoOOpHI TPYHTH
XapaKTepU3yIOTh BUCOKHM BMICTOM 3arajbHO-
ro ¢docdopy i kamro, i cranoBuate 0,41-0,49
% 11,15-1,21 % BignosigHo. BiaMiHHOCTI MiK
IPYHTaMH JOCII/DKYBAaHOTO BIKOBOTO psIIy
COCHSIKIB 32 MMM TOKa3HUKAMH CTaTUCTHYHO
HEJIOCTOBIpHI.

Pesynpratn BU3HAUCHHA TOKAa3HHKIB
pomIOYOCTI B BEepxHI 15 cM TOBIII TPYyHTY
MITBEPKYIOTh N1aHi, OTPUMaHI TIPHU aHawi3i
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aQHAJIOTIYHUX MOKA3HUKIB B TyMYCOBO-EIOBi-
aTbHUX TOPWU30HTAX TIPYHTOBHUX PO3pi3iB, He-
3Ba)KalO4YM Ha J€sSIKl BIAMIHHOCTI B aOCOIIOT-
HUX BeIMYHMHAX. Tak, HaMpHKIaj, 32 BMiCTOM
rymycy B pospizax (mani 2017 r.) MoKHa BU-
OyJayBaTW TakWii 3pOCTalO4Mid psj: cocHa 12
pokiB (3,05 %) — cocHa 86 pokiB (4,3 %) —
cocHa 49 pokiB (4,9 %). Y Toii e uac Bii3Ha-
YeHa TiCHa KOpEJAlisi MK BMICTOM TyMycy i
3arajlbHOrO a30Ty B 3a3HAYEHOMY pSITy: COC-
Hak 12 pokiB (0,178%) — cocHsk 86 poOkiB
(0,302%) — cocusix 47 pokiB (0,352 %). 3a
pe3ynbTaTaMHi BUXITHUX JOCHIIKEHb B TYMY-

COBO-CITIOBIAIBHUX TOPU30HTaX po3piziB 1980
POKy BMICT 3arajlbHOrO TyMYyCy Ha IUIHHI
cknagas 4,7 %, B cocHiIKy 49 piyHOrO BiKY
4,65 %, a B cocHsiky 86 pokiB — 4,46 %. 3
OTPUMaHMX JaHWX BUAHO, IO BiI3HAYAETHCS
OlyIbIlIe BUIAJKIB 31 30UIBIICHHSIM KOCQillieH-
TiB MPOCTOPOBHX Bapialiil B cocHskax 12 po-
KiB, IO CBiJYUTH NpO Te, IO (OPMYBaHHS
MOJIOJMX EKOCHUCTEM XapaKTepHU3YIOThcS Haii-
HIDKYOIO CTIMKICTIO, 1 B IMX OIOIEHO3ax He
JMOCATHYTO JAWHAMIYHOI pIBHOBAru, sKa Biac-
THBa cocHsAKaM 46 1 89 pokiB.

Bucnoexu

BuBuenns cipux micoBux rpyHTiB JliBo-
oepexxroro Jlicoctermy YkpaiHu, $Ki 3HaXoO-
JSThCS Ti pULICI0, B TIOPIBHAHHI 3 aHAIOTiY-
HUMH TPYHTaMH JIICOBUX JUISHOK, BUSBHIIN
ocnabieHHs mporecy OiOreHHOi aKyMyJIsmii B
JaHWX TPyHTaX: MEHIHU piBeHb pH, BMicTy
TYMYCY, aMOHIHHOT'O Ta 3araJibHOr0 a30Ty, L0
MOB’S13aHO 3 CIJTBCHKOTOCTIOIAPCHKUM BHKOPH-
CTaHHS IPYHTIB.

3MiHa eKOJIOTiYHOi 0OCTAaHOBKH HUISIXOM
3alliceHHs CTapoi pijlli COCHOBUM JIICOM CBiJI-
YUTh PO BIJHOBICHHS 1 PO3BUTOK IIPOIECY
OiloreHHOi aKyMyJsLii B rpyHTax. 30iIbIICHHS

TPHUBAJIOCTI BIUIMBY HAa Cipi JIICOBI IPYHTH COC-
HOBOTO JIiICYy BIUIMBa€ Ha TPYHTOYTBOPIOBAIIbHI
mpolecu, i mepenyciM MiABHIIYETHCS PiBEHb
rymigikamii Ta akymMynALii 610TeHHUX eleMeH-
TiB, a BIKOBI CTaJil Jicy BU3HAUAIOTH crienudi-
Ky eKoJIoTi4HuX (akTopiB. B rpyHTI HaiimMouo-
JIIIOTO COCHSIKY BiJI3HAYA€ETHCS OUIBIIE BUTA-
KiB 31 30LIbIICHHSAM KOe(Illi€HTIB MPOCTOPO-
BUX Bapialliii, 1o CBiAYUTH Mpo Te, 110 (op-
MyBaHHSI MOJIOJIUX EKOCHUCTEM XapaKTepu3y-
FOTBCSI HAMHM)KYOKO CTIMKICTIO, 1 B IIUX OloIie-
HO3aX HE JOCSATHYTO IMHAMIYHOI piBHOBArw,
sIKa BJIACTUBA O1JIBII 3PLINM COCHSKAM.
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