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The article presents the results of evaluation of soil humus stage of chernozem
typical and ordinary under various types of anthropogenic impact. The
approximation dependences in the systems "soil humus — productivity of plant

remains,” "humus - biogenity" are built and tested in the real conditions. Researches
were conducted in the National reservations "Mikhailivska tsilyna" and
"Khomutovska tsilyna".

It was established that in the absence of anthropogenic load in absolute virgin
land plots plants after dying are left on the soil surface, the products of decomposition
of plant residues, including the newly formed humic substances, get into the top of
the soil, enriching it in humus, which leads to the highest content of total humus from
surface (10.11%), with depth indicators and gradually decreasing to 6.25%in the 20-
40 cm layer. The most intensive human pressure is at the variant of arable land, that
leads to humus content reduction, which is most significant in the 0-5 cm layer
(humus content 4.12%, which is 40.8% less compared to the absolute virgin). Deeper
the difference becomes less, respectively in the 5-20 cm layer - 2.89% (32.8%), 20-40
cm - 0.85% (13.6%) and the average in the 0-40 cm layer of 2.01% of humus (26.9%
reduction). That is, the greatest changes in soil under agricultural use occur in the 0-5
cm layer, which is explained by the higher saturation of air, biogenity with fewer
plant residues, which leads to acceleration of the biological cycle of matter and
intensive organic matter mineralization. Therefore, the use of various technologies
should be directed to the upper soil layer enrichment by plant remains and organic
fertilizers, which are the sources of the humus formation.

In conditions of the Steppe zone mowing of the virgin vegetation causes more

substantial changes in the upper 0-5 cm soil layer than was observed in chernozem



typical in “Mikhailivska tsilyna” of the Forest-Steppe zone. On average, in 0-40 cm
soil layer the humus content in chernozem ordinary under mowing in general was
0.69% less or 10% reduction compared to the option of the absolute virgin. And the
major changes occurred in the 20-40 cm soil layer - 0.8% humus decreasing (14.8%
relative) in chernozem typical of the Forest-Steppe, and in chernozem ordinary of the
Steppe.

Option of arable land in relation to virgin soil was characterized by
significantly lower humus content in all soil layers, due to the lack of plant residues
and energy material, which is the power source for the microorganisms and for the
soil organic matter formation. Thus, in the Steppe zone humus reduction in the 0-40
cm soil layer is 13-15% more compared to the chernozem typical of the Forest-
Steppe that is associated with less plant biomass residues in different soil-climatic
zones.

That is, when plowing virgin chernozem, as in Forest-Steppe and Steppe of
Ukraine, there are changes in biomass of vegetation, quantity, composition,
ecological-trophic groups of microorganisms and ultimately reduction of the total
content of humus.

Plowing virgin soils reduces the content of mobile humic substances (MHS) in
0 -20 cm soil layer in 4.9 times, in 20-40 cm soil layer - to 4.5 times. In option of
arable land there is not a sharp differentiation of mobile humic substances content as
in option of absolute virgin was observed.

That is, human pressure, namely agricultural use of chernozem typical reduces
the MHS content up to 5 times, which, in our opinion, accelerates rate of soil organic
matter mineralization. MHS content in chernozem ordinary of “Khomutovska
tsilyna” (tab. 2) is less than in chernozem of “Mikhailivska tsilyna” in 1.3 times at the
absolute virgin steppe and up to 3 times — in mowed virgin. The difference between
arable options of chernozem ordinary and chernozem typical not exceed 5%. The
highest values of MHS content were obtained in the 0-5 cm layer of absolute virgin,
mowing of vegetation decreased the indices up to 3 times, and under arable land

option up to 5.6 times. The same tendencies were observed in the 5-20 cm soil layer:



the largest MHS content is on virgin soil (0.35%), representing 5.7% of the total
humus content, under mowing virgin and arable land the MHS fraction was 2.5% of
the total humus content.

Different anthropogenic use, in conditions of the nature reservation "
Mikhailivska tsilyna” decreases the labile humic substances fraction in the total
humus on 40% - while mowing virgin, up to 5 times — on arable land, up to 2 times -
under deposit land, compared to absolute virgin. And in arable land mineralization
dominates humification, part of the newly formed humic substances are mineralized
by microorganisms.

We had built approximation dependences and tested them in different land
plots. It was established their compliance to the humus formation conditions in
chernozem typical of the Forest-Steppe and chernozem ordinary of the Steppe of
Ukraine in virgin conditions and in soil under anthropogenic use.

Dependencies and approaches used to create a model can be applied to develop
a generalized model of the humus stage of chernozem soils and for prediction of the

humus store in these soils during time periods.

B cTatTi HaBeneHO pe3yNbTaTh OLIHKU T'YMYCHOTO CTaHy YOPHO3EMIB TUIIOBUX
1 3BUYAMHUX TMiJ BIUIMBOM PI3HMX BHJIIB aHTPOIIOTEHHOI'O0 HaBaHTa)XEHHs Ta
o0y 0BaH1 anpOKCUMAaTH4HI 3aJIe)KHOCTI Yy CHCTEMI «TyMyC TIpyHTY -
MPOYKTUBHICTh POCIMHHUX PEHITOK», «TyMyC — OIOT€HHICTh» 1 MepeBIpeHi y
peanbHUX yMoBax. JlochmikeHHs TpoBOAWIMCS Yy BigAuleHH ‘“MuxaitniBcbka
1iIMHA” 1 «XOMYTOBCBHKA LIIJIMHAY.

BcranoBneno, 1o mpy BiICYTHOCTI aHTPOTIOTEHHOTO HaBAHTAKEHHS B YMOBax
a0COJIFOTHO IIJTMHHOI JIUISSHKKA POCJIMHM TICS BIAMUpAHHS 3aJUIIAIOTHCS Ha
MOBEPXHI TPYHTY, MTPOAYKTH PO3KIAMy POCIWHHUX PEHITOK, y TOMY YHCIl 1
HOBOYTBOPEHI TYMYCOBI PEYOBMHH, NOTPAIUISIOTH B BEPXHIO YAacCTUHY TPYHTY,
30arauyrouu i came Ha TyMYcC, [0 3yMOBJIFO€ HAUBUIIUNA BMICT 3arajbHOIO TYMYCY 3
noBepxHi (10,11%), 3 rIMOMHOI0 MOKa3HUKH TOCTYNOBO 3HMXKYEThCS 1y mmiapi 20-40

CM ckJagawTh 6,25%. HalOuibll 1HTEHCUBHE aAHTPONOTCHHE HaBaHTAXEHHS



BiI0OYBAa€ThCS HA BapiaHTi piUIA, LIO MPHU3BEJIO IO 3HIKEHHS BMICTY TYMYyCy, SIKE
HanoIbIIe TIposBisLTocs y mapi 0-5 cm 1 cranoBmwio 4,12%, mo Ha 40,8% wmente
MOPIBHSHO 3 a0COIIOTHOIO HIUIMHOIO, 3 TJIMOMHOIO PI3HMILI CTaE MEHINA 1 BIATOBIIHO
cTaHoBHUTh y mmiapi 5-20 cm — 2,89% (32,8%), 20-40 cm - 0,85% (13,6%) 1y
cepenuboMy B tmapi 0-40 cm 2,01% (26,9%). ToOto, HailOuUIbIII 3MIHM MpU
CLITBCBKOTOCIIOIAPCHKOMY BHKOPHCTaHHI BifOyBaroThcss y mapi  0-5 cm, 1o
MOSICHIOETHCS OLJIBIIIMM HACHYECHHSAM MOBITPSIM, O10T€HHICTIO MPU MEHIIHN KITbKOCTI
POCIIMHHUX PEIITOK, 10 W MPU3BOAUTE JO MPUCKOPEHHS O010JI0TIYHOTO KPYrooodiry
PEYOBMH 1 IHTEHCHMBHOI MiHepasi3aiii OpraHiyHOi pedyoBHHU. ToMy, 3aCTOCYBaHHS
PI3HMX TEXHOJIOTIM TOBHHHO OyTH CHpSMOBAaHO Ha 30aradyeHHs BEpPXHBOIO
KOPEHEBMICHOI'O IIapy POCIMHHUMH PEIITKAMM N OpraHiYHUMH AOOpUBAMH, SIKI €
JDKEepeIaMy yTBOPEHHS TYMYCY.

B ymoBax crenoBoi 30HM y BepxHboMy 0—5 cM 1mapi BUKOIIYBaHHs
POCIMHHOCTI Ha IIJWHI BUKIWKAE OUIBII CYTTEBI 3MiHU, HIK CIIOCTEpPIrajuch B
YOopHO3€eMax TUNOBUX MuxailniBcekoi HimuHU JlicocTtenoBoi 30HU. B cepennbomy, B
mapi 0—40 cM BMICT y HOpHO3€EMi 3BUYAHHOMY 3arajibHOro rymycy mexiie Ha 0,69%,
a60 Ha 10% BIAMOBIAHO JO aHAJOTIYHOrO BapiaHTy abCOMOTHOI HUMHM. [Tpu yomy,
AK y 4opHo3eMiB TumnoBux Jlicocremy, Tak ¥ yopHO3eMmiB 3BuYaiiHuUX Cremy
HaiOLIbII 3MiHU BinOyucs y mapi 20-40 cm — 0,8% (14,8%).

Bapiant pumil 0o BIJHOIIEHHIO [0 ILUIMHHMX IPYHTIB XapaKTEpHU3yeThCS
3HaAYHO MEHIIMM BMICTOM TyMyCy B YyCIX HIapax IpYHTy, WIO IIOB’A3aHO 3
HEJIOCTATHBOI) KUIBKICTIO POCIMHHUX PEHITOK 1 €HEPreTUYHOTO Marepially, sika €
JDKEpEJIOM JKUBIIEHHA [UJIsi MIKPOOPraHi3MIB 1 YTBOPEHHS OpraHIYHUX PEYOBHH
rpyuty. [lpm mpomy, y uopHozemiB 3BHyailHuX 30HM Ctemy B mapi 0-40 cm
B110yBatoThcs Olbiie 3MeHeHHs Ha 13-15% nopiBasiHO TUnoBuMU Jlicocreny, 110
ITOB’S3aHO 3 MEHIIIO0 010MacOI0 POCIMHHUX PEIITOK.

ToOTo, Mpu po30prOBaHHI NUTMHHUX 4OopHO3eMiB sik JlicocTemy, Tak 1 Cremy
VYKpaiHM BUHHMKaIOTh 3MIHM O10Macu pPOCIMHHOCTI, KIJIBKOCTI, CKJIaJy €KOJOTro—
TpOIYHUX TPyH MIKPOOPTaHi3MiB 1 B KIHIIEBOMY pe3yJIbTaTi JO 3HIKEHHS YMICTYy

3arajbHOTO TYMYCY.



Po3oproBaHHs LUTMHU 3MEHIIIYE BMICT pyXoMHX rymycoBux pedoBuH (POP) y
0 -20 cMm mapi y 4,9 pasu, 20-40 cm o 4,5 pasis. [Ipu npboMy Ha BapiaHTi pijuIs HE
CIIOCTEPIraeThCs Pi3Koi audepeHIiiarii 3a BMICTOM PyXOMHX TYMYCOBHUX PEUOBHUH, SIK
Ha BapiaHTi aOCOJIFOTHOI IIJTUHHU.

ToOTO, aHTPONOTeHHE HaBaHTAXEHHS, a CcaMe€ CUIbChKOTOCIOAapChke
BUKOPUCTAaHHSI YOPHO3E€MIB TUIIOBUX 3MeHITye BMIicT POP 1o 5 pasis, mo, Ha Hamry
IYMKY, i IPU3BOJIUTH JI0 MiHEpai3allil OpraHiqyHoi pedyoBUHU TpyHTYy. Bmict POP B
YOpHO3eMax 3BHYAHHUX XOMYTOBCHKOTO cTemy (Tabi. 2) MeHIle 3a 3HAYeHHS Ha
MuxaiiniBebkiit minuai y 1,3 pa3u Ha BapianTi abCOMIOTHOTO cTemy 1 10 3 pasiB —
KOLIEHa IIMHA. PIi3HMIS MK pULIE0 YOPHO3EMIB 3BHYAHUX 1 THUIOBUX HE
nepeBulyBana 5 %. Haitounpm 3Hauennss POP orpumano y mapi 0-5cm abcomtoTHol
I[IJTMHA, BUKOIIYBAaHHS POCIMHHOCTI 3MEHIITYBAJIO TMOKAa3HUKH 10 3 pa3iB, a BapiaHT
puULIsS  BIANOBIAHO 70 5,6 pasiB. Y mapi 5-20 cM cmocTepirajgucs Taki K cami
TEHJICHIII1: HaiOIbII 3HaYeHHs Ha abcomoTHIN numHi (0,35%), 1m0 ctaHoBUTH 5,7%
B1Jl 3arajJlbHOro BMICTYy T'yMyCy, KOILIE€Ha LUJIMHA 1 pULIS YacTKa BijJ 3arajibHOrO
rymycy cranosuna 2,5%.

HaiiGiib1ie aHTpONOreHHE BUKOPHUCTAHHS, a caM€ BaplaHT pUUIsl B yMOBax
MPUPOJHOTO 3aMoBiTHUKA «MuUXallliBChKa IUJIMHA» 3MEHIIYE YacTKy JaOlUIbHHUX
TYMYCOBUX PEUYOBHH 110 BIJHOIICHHIO 10 3arajbHoro rymycy Ha 40% - mpu
BUKOIIYBaHHS ILUIMHHU, pUUISL — 10 5 pasiB, mepenir — 10 2 pa3iB MOPIBHAHO 3
abcomoTHOIO 1IMMHOIO. [Ipu 1bOMY Ha pUUIT MiHepami3alis TMepeBa)xkaec Hal
ryMiQikaii€ro, 4acTMHa HOBOYTBOPEHHMX TyMYCOBHUX PEYOBUH MIHEpPaI3y€eThCS
MIKpOOpTraHi3Mamu.

Hamu moOyaoBaHO ampoKCUMaTHYHI 3aJIeKHOCTI Ta MEPEBIPEHO iX B yMOBax
LHIJTMHHUX 3eMellb. BCTaHOBIIEHO iX BIANOBIJHICTH YyMOBaM T'yMYCOYTBOPEHHS B
[ITMHHOMY Ta OCBOEHOMY HYOpHO3eMax THUMOBUX 1 3BuYaiHuX Jlicoctenmy 1 Cremy
VYkpaian. 3anexHOCTI 1 MIIXOAW BUKOPUCTAHHS JJIsi CTBOPEHHS MOJIEIl MOKHA
3aCTOCOBYBATH JUIsl pO3POOKH y3araJlbHEHOI MOJIENl TYMYCHOIO CTaHy YOPHO3EMIB 1

MPOTHO3YBAHHSA Y Yaci B HUX 3amaciB TyMycy.






