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THE OPTICAL DENSITY OF HUMINE ACIDS OF AUTOMORPHIC SOILS
OF THE NORTH-WESTERN PRICHERNOMORYA REGION

One of the modern and effective methods of studying nature of humic substances is
determination of their optical density. The nature of light absorption in the visible and ultraviolet parts
of the spectrum is caused by genetic peculiarities of humine acids, i.e. the ratio in their molecules of
aromatic and aliphatic structures. Optical density is a measure of the degree condensed aromatic
nucleus reflects the soil-climatic conditions of making humus and characterized by the following
properties of humine acids as hydrophilicity, mobility, or the tendency to form complex compounds.

The value of studies of humic substances rises today as a result of significant losses of humus
in soils, changes its fraction-group composition as a result of intensive agricultural use. The
regularities of changes of humine acids in zone-the genetic aspect of do not reflect the influence of
local conditions of soil formation on the optical properties of humine acids in soils of the same type
and within the soil profile.

Object is automorphic soils of the North-Western Prichernomorya region, the subject - optical
density of humine acids arable chernozems ordinary modal and micellar-carbonate and chernozems
southern modal plowing and 40-year-old fallow, chernozems southern, derived from 15 years ago
irrigation and chernozems southern carbonate floodplain terraces of the Danube.

Determination of optical density were carried out in a extract humine acids which have in the
determination of humus.

The results of the research showed that the humine acids of the studied automorphous soils of
the North-Western Prichernomorya region are characterized by high (0,177-0,195) and very high
(0,223-0,275) indicators of optical density. Humine acids in ordinary and southern chernozems
characterized by higher molecules™ structuring than ordinary micellar-carbonate chernozems and
southern carbonate chernozems.

The profiles of the studied soils coefficients of optical density of humine acids is gradually
rising from the lower limit of the arable layer to the upper limit of transitional horizon, testifying to
their structure. Less structured and, accordingly, more hydrophilic molecules of humine acids are
concentrated in lower horizons. Not observed correlation of distribution of the coefficients of optical
density distribution on the profile of humus.

For purpose of comparison between optical properties of humine acids, there has been
computed a chromaticity-coefficient based on ratios of extinction-coefficients at 465 and 665 nm
wavelengths (at a rate of E4:E6). This ratio doesn't depend on carbon concentration while reflecting a
degree of the condensed aromatic nuclei’ input to construction of humine acids’ molecules. Abnormal
structurization of molecules is observed in arable layers of ordinary modal chernozems, southern
modal chernozems and off-irrigation southern chernozems, whereby the E4:E6 ratio makes up 2.8-
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2.9. Lesser structurization of humine acids’ molecules, due to reduced interactivity of condensed
aromatic neclea and, correspondingly, increase of lateral aliphatic chains, in construction of humine
acids” molecules, is noted in ordinary micellar-carbonate and southern carbonate chernozems, where
the increase in E4:E6 ratio makes up to 3.0-3.2. On other words, the humus in these soils is
represented by juvenile, less matured humine acids.

It was revealed that as a result of domestication southern chernozems grows structure of the
molecules of humine acids, as evidenced by an increase of 20 % indicators coefficients of optical
density and decrease of the chromaticity — coefficient from 3,2 to 2,8.

Keywords: optical density, chromaticity-coefficient, humine acids, chernozems.
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OMTUYHA WWINBHICTb NYMIHOBUX KUCIIOT
ABTOMOP®HUX I'PYHTIB MIBHIYHO-3AXIAHOIO NPMYOPHOMOP'A

JlocnimkeHo ONTHYHI BIACTHBOCTI TYMIHOBHUX KHCJOT B NPOQiiIsx aBTOMOPGHHUX IPYHTIB
ITiBuiuno-3axinHoro IIpuuopHomop’s. BuseieHo reorpado-reHeTH4Hi OCOONHMBOCTI T'yMiHOBHX
KHCJIOT B YOpPHO3eMaX 3BUUaiHKX Ta MiBJCHHUX. BCTAaHOBICHO KiNBKICHI ApaMeTpu 3MiHU OINTHYHOT
IIIIBHOCTI TYMIHOBHX KUCIIOT P CLTECHKOTOCIIOIapCHKOMY OCBOEHHI YOPHO3EMIB.

Kniouosi  cnosa: onmuuna winonicme, Koeghiyicum 3a0apeneHHs, 2yMIiHOBI KUCIOMU,
YOpHO3EMI.

E. A. OxxoBan

Ooeccxuti cocydapcmeenuvlii acpaphuviii yuugepcumem, 2. Odecca, Ykpauna,
ojovan.84@list.ru

ONTUYECKAA NINOTHOCTb NYMUHOBbBLIX KUCITOT
ABTOMOP®HbIX NO4YB CEBEPO-3ANAAHOIO NPUYEPHOMOPDBA

HccnenoBaHo oNnTHYECKHE CBOMCTBA T'YMUHOBBIX KHUCIOT B MPOMUISAX aBTOMOP(HBIX
mouB  CeBepo-3amagHoro  [IpmdyepHomopnsi.  BwisgBieHo  reorpado-reHeTHYecKue
0COOEHHOCTH TYMHUHOBBIX KHCIIOT B Y€pHO3eMax OOBIKHOBEHHBIX M O)KHBIX. Y CTAHOBJICHO
KOJIMYECTBEHHBIC MTApaMeTPhl M3MEHEHHUS ONTHYECKOH MIIOTHOCTH I'YMHHOBBIX KHCIIOT MPU
CeITbCKOXO03SIICTBEHHOM OCBOCHUHU YEPHO3EMOB.

Kniouegvie cnosa: onmuueckas niommocmes, K0IQhduyuenm yeemmocmu, 2yMUHosble
KUCTIOMbL, YEPHOZEMbL.

OpHUM 13 Cy4acHHX Ta e()eKTMBHUX METOIB BUBYEHHS NPUPOJIU T'YMYCOBUX PEYOBHH
€ BU3HAYEHHS iX ONTHYHOI LIJIbHOCTI. XapakTep INOIJIMHAHHS CBITJIAa y BUAUMIA Ta
yreTpadioNeToBid  YACTHHI CHEKTPY 3YMOBJICHHH TEHETHYHHMH OCOOIHMBOCTAMHU
TYMIHOBHX KHCJIOT, TOOTO CIIBBIJHOIICHHSAM B iX MOJIEKy/laX apOMaTHYHHX Ta
amparuaaux crpykryp (Opmnos, 1974; XuecrakoBa, 1991). OnTHdyHa IOUTBHICTH €
MOKA3HUKOM CTYICHS KOHICHCOBAaHOCTI apOMAaTHYHOTO S7pa, BioOpakae IPyHTOBO-
KIIMaTHYHI YMOBH T'yMYyCOYTBOPEHHS i XapaKTepU3y€e TaKi BIACTUBOCTI T'YMIHOBHX KHUCIIOT,
K TiapO]IIBHICTh, PYXOMICTh, CXWIBHICTh JIO YTBOPEHHS KOMIUIEKCHUX CIIOJYK
(Kononoga, 1956, 1961, 1972).

3HaYCHHS JOCTIKEHbh T'YMYCOBHUX PCUOBHH 3POCTA€ CHOTOJHI YHACIHIIOK 3HAYHHX
BTpaT TyMycy B IpPYHTax, 3MIiHM #Horo (pakuiifHO-TpyHoOBOro CKJaay B pe3ylbTati
IHTEHCHBHOTO CLJIbCHKOTOCIIO/IAPCHKOT0 BHKOPHCTaHHS. BCTaHOBJIEHI 3aKOHOMIPHOCTI
3MiHM TYMIHOBHX KHCJIOT B 30HanbHO-TeHeTHUHOMY acriekTi (KononoBa, 1961) He
BiTOOpaXaloTh BIUIMB JIOKAJbHUX YMOB TIPYHTOYTBOPEHHS Ha ONTHYHI BJIACTHBOCTI
TYMIHOBHX KHCJIOT B IPYHTaX OJTHOTO THITY Ta B MEXaxX I'PYHTOBOTO MPO]IIro.
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OB’EKT TA METOOWU OOCHIAXEHHA

006’exToM gocmimpkeHHs € asTomopdHi rpyaTtu IliBHIgHO-3axixHoT0 [IprmaopHOMOp 4,
NPEeIMETOM — ONTHYHA MIUTBHICTh TYMIHOBHX KHCJIOT OPHHX YOPHO3EMIB 3BHYAWHUI
MOIAJIbHUAX (KoTrO9-TIISTHKA «Po3nimbHAY) Ta MilESIPHO-KapOOHATHUX
(x.1. «MamosipociaBemp»), a TaKoXXK JOPHO3EMIB MIBICHHUX MOJAIBHHAX Ha pimm ta 40-
piuHOMY TIepeno3i (k.1. «MooaiKHe)), YOPHO3EMIB MiBICHHUX, BUBSACHUX 15 pOKiB TOMY
i3 3pomeHHs (k.j4. «[mOoke») Ta YOPHO3EMIB IMIBAEGHHUX KapOOHATHHX JpYroi
Ha/3amIaBHol Tepacu p. Jynait (x.1. «I[3mainy).

Bu3HaueHHS ONTHUYHOT LIUIBHOCTI MPOBOAMJIM Y BUTSDKII T'YMIHOBUX KHCJOT, SKY
OTpPHUMAJIH B XO/1i BU3HAYCHHs cKiiaay rymycy (Opinos, 1968; IlnotHukosa, 1967).

PE3YNIbTATU TA IX OBFOBOPEHHSA

3a mnokazHMKaMu TyMycHoro craHy IpyHTiB (Opinos, 1990) BcTaHOBi€HO, IO
TYMIHOBI KHCJIOTH JOCHIZP)KyBaHHX YOPHO3EMIB MalOTh BHCOKY Ta YK€ BUCOKY ONTHYHY
LIJIBHICTD, sIKa 00YMOBJICHA 3HAYHO KOHJCHCOBAaHMM apOMAaTHYHHUM SPOM Ta HEBEIUKHM
BMICTOM B iX MoIleKynaxX OOKOBHX amihaTHUYHUX paauKkaiiB. B dopHO3eMax 3BHUYAiHHX
MiLeIPHO-KapOOHATHUX Ta YOPHO3eMaxX MiBACHHUX KapOOHATHUX KOCQIMi€eHTH ONTHIHOI
LIIbHOCTI MaroTh BUCOKi 3HaueHHs — 0,177-0,195 (pucynox). dyxe BUCOKI KoedilieHTH
orntnaHoi mimbHOCTI (0,223-0,275) TYMIHOBHMX KHCJIOT YOPHO3EMIB 3BHYalHUX Ta
MIBICHHUX MOJAIBHUX CBiA4aTh MPO OULIBITY KOHACHCOBAHICTH apOMATHYHOTO sIpa IX
MOJIEKYJI Ta BKa3ye Ha OiJIbILI CIPHUATIMBI yMOBH B IIUX IPYHTaX JJIsl yTBOPEHHS CKJIQJHUX
(hopM ryMiHOBUX KHUCJIOT.

BynoBa Ta BIaCTMBOCTI TYMiHOBHX KHCJIOT 3aKOHOMIPHO 3MIHIOIOTBCS B IPYHTOBOMY
npodini, 1o BigMmiuaerbcs OarathMa aBropamu (Kononoma, 1963; Opros, 1990;
[inBanbha, 2003). Y mocnikyBaHUX IPYHTax MEHII 3HAYCHHsSI KOS(ILi€HTIB ONTHYHOT
IITBHOCTI CHOCTEpIraloThCs B OPHOMY INapi, IO € HACHiAKOM HAKONHYEHHS CBDKHUX
OpPTaHiYHHUX PEIITOK Ta MPUCYTHICTIO BIJIHOCHO «MOJIOAMX» B XIMIYHOMY BiJHOIICHHI
TYMIHOBHX KHCIOT. HasiBHICTH OUIBII «GPUIMX» T'YMIHOBHX KHCJIOT CIIOCTEPIra€Thcs B
HIDKHIH YacTHHI T'yMyCOBO-aKyMYJISITHBHOTO TOPH30HTY, PO IO CBiAYUTH 3pPOCTAHHS
KoedilieHTIB ONTHYHOI LIUIBHOCTI. B HIKHINH YacTHWHI IPYHTOBOTrO NMpOQuI0 BiAMIYEHO
HU3bKI MOKA3HUKHM ONTHYHOI HIIJIBHOCTI T'YMIHOBHX KHCJIOT, IIO MOXXE OYyTH HaciiIKoM
Mirpanii O11bII PyXOMHX I'YMIHOBHX KHCJIOT CIIPOIIEHOT Oy/10BH i3 BepXHiX Topu30HTIB. Lle
takox Bigmiuae T. A.IloHomapboBa y CBOi JOCHIIKEHHSX YOPHO3EMIB ITiBACHHHX
(ITmotHukoBa, 1969) 1 moscHIeThCs, 3a aymkoro M. M. KOHOHOBOi, TEHETHYHOIO
CHOPITHEHICTIO TYMIHOBUX KHCIOT 3 (PyITBBOKHCIOTaMH Ta MOJIJIMBICTIO iICHYBaHHA MiX
HuMu niepexiaanx popm (KoHoHoa, 1956).

Crhig BiAMITHTH, W0 TIPYHTOBHH MPO(didh HYOPHO3EMIB 3BHYAMHHX MOIAIBHHIX
XapaKTepU3yeThCsl IOCTYNOBUM 3MEHIICHHSM ONTHYHOI INUIBHOCTI 13 IVIMOMHOIO B
TYMYCOBO-aKyMYJISTUBHOMY T'OPU30HTI. PIBHOMIpHUIA pO3IOiNT IUX MOKa3HUKIB B poQii
00yMOBJIEHHH CHIPHUSATIUBUMH YMOBaMH T'yMYCOYTBOPEHHS il ()OpMyBaHHS OiNIbII
CTPYKTYPOBaHUX MOJIEKYJ I'yMiHOBUX KHCJIOT, 3pOCTaHHIO T'iIpoOOHUX BIACTUBOCTEH Ta
3MEHILIEHHIO TX PYyXOMOCTi y BepxHiX mapax. /[yl MOpiBHSHHS ONTHYHHUX BIIACTHBOCTEH
TYMIHOBHX KHCIIOT PO3paxoByBaiu KoedillieHT 3a0apBiieHHS 3a CIiBBIAHOLICHHSIM
KOoeQiIlieHTiB eKCTHHKIIi Ipu JOBXWHAX xBWiIb 465 Tta 665HM (E4:E6). Le
CHIBBIHOIIEHHS HE 3aJIOXHUTH BiJ] KOHIEHTpAIii BYTJIENIO i BimoOpakae CTYIIHb ydacTi
KOHJCHCOBAaHOTO apOMaTWYHOIO SApa y TMOOYZOBI MOJIEKYIM TyMIHOBHX KHCIOT
(Kononora, 1956, 1972). binpma cTpyKTypOBaHICTh MOJIEKYJ CIOCTEPITa€ThCS B OPHHUX
orapax YOpHO3EMIiB 3BHYAHHMX MOJAIBHHX, YOPHO3EMIB MIBIACHHHX MOJAIBHUX Ta
YOpPHO3EMIB MiBJICHHUX, BHBEICHUX i3 3pOIICHHS, N¢ criBBigHOMmeHHs E4:E6 craHOBHTH
2,8-2,9. MeHIa CTPyKTYpOBaHICTh MOJIEKYJ I'YMIHOBHX KHCJOT YHACJiJIOK 3MEHIICHHS
y4yacTi KOHJCHCOBAaHOTO apOMaTHUYHOIO spa i, BiANOBIAHO, 30UIbIICHHS amipaTHIHUX
O1YHMX JIAaHIIOTIB y MOOYZOBI MOJIEKYJI TYMIHOBHUX KHCIOT, BIIMIYa€ThCS Y YOpHO3EMax
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3BHYallHUX MILEISIPHO-KapOOHATHUX Ta 4YOpHO3eMax MiBJICHHUX KapOOHAaTHUX,

ac

criocrepiraeTbest 3pocranust criBBigHomenHs E4:E6 no 3,0-3,2. To6To rymMmyc nux rpyHTiB
NpeCcTaBIeHIH MOJIOAUMH, MEHII «3PUIUMN» T'YMIHOBUMH KHCJIOTaMH.
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IIpodinbHi kpuBi KoedinicHTIB ONTHYHOI INIILHOCTI TYMiHOBUX KHCJIOT!

a —90pHO3eM MiBIeHHU kapOoHAaTHUH (K. 1. «[3Main»); 6 — YOpHO3EM IiBICHHHUH, PIILIL
(x.0. «MomnomixHe); 6 — Y0pHO3eM MiBAeHHUH, nepernir (k.1 «MoJIogibKHeY); 2 — YOpHO3eM
HiBICHHHH, BUBEACHHH 13 3poreHHs (K.1. «[71boKe»); 0 — 4OpHO3eM 3BUYaiHUN MILeIISPHO-
kapOoHaTHUH (K.1. «ManospociaaBelpy); i — YOPHO3eM 3BUYaiHui (K. 4. «Po3aiapHay)

CiIbCHKOTOCIIOIaPChKE BUKOPUCTAHHS CIPHSE 3MiHaM y OYZ0BI MOJIEKYJ TYMiHOBHX
KHCJIOT YOPHO3EMIB MIBJEGHHHX, IO € XapakTepHuM 1 juisi iHmux rpyHriB (ITizBanbHa,
2003). KoediieHTH ONTHYHOI IMIIBHOCTI YOPHO3EMIB MIBJICHHUX MOJAIBHHUX Ha pLLI Y
nopiBHsiHHI i3 40-piuHuM nepenorom Bumli Ha 20 %, 0 CBIAYMTH TNPO 30UIBIICHHS
KOH/ICHCOBAHOCTI apOMAaTHYHOTO fAIpa, 3MEHIICHHS KIIBKOCTI OiYHHX aiipaTHIHIX
JAHIIOTIB y MOJIEKyJIaX TYMiHOBHX KHCIIOT. 3HIDKeHHS criBBinHOomenHs E4:E6 3 3,2 mo 2,8
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MOXE€ CBIJUUTH IIPO 3POCTaHHS CTPYKTYpPOBAHOCTI MOJIEKYJ TYMIHOBHUX KHCJIOT B
pe3yibTaTi OKYJIBTYPEHHsS YOpHO3eMiB miBAeHHHX. OTpuMaHi JAaHl HiATBEPAKYIOTH
npunymeras E. A. XnectakoBoi, mo BeJIMYWHA ONTHYHOI HIUTFHOCTI MOXKE BHUCTYIATH B
SKOCTI IarHOCTUYHOTO MOKa3HUKA XapaKTepy BUKOPHUCTaHHS IPYHTIB (XiectakoBa, 1991).

BUCHOBKM

['yMiHOBI KHCIOTH JOCTIIKYBaHMX aBTOMOpQHHX IpyHTIB [liBHiYHO-3aximHOTO
[IpuyopHOMOp’ST  XapaKTEPU3YIOTHCS BUCOKMMH Ta JyXKe BHCOKHMH IIOKa3HHKAMH
OIITHYHOI MIUTBHOCTI, IO XapaKTEePHO UL IPYHTIB YOPHO3EMHOTO THILY IPYHTOYTBOPCHHSL.
I'yMiHOBI KHCIIOTH YOpPHO3EMiB 3BUYAaWHUX Ta MiBACHHUX MOJAIBHHX XapaKTePH3YIOTHCS
BUIIOI0 CTPYKTYPOBAHICTIO MOJIEKYJ, HDK Yy YOPHO3EMIiB 3BHYAWHUX MILEIAPHO-
KapOOHATHHUX Ta YOPHO3EMIB MiBJICHHUX KapOOHATHHUX.

Y mpodini JocHiKyBaHMX IPYHTIB KOeillieHTH ONTHYHOI LIUIBHOCTI T'YMIHOBUX
KHCJIOT MOCTYIIOBO 3POCTAlOTh BiJi HIDKHBOI TPaHUII OPHOTO LIapy A0 BEPXHBOI IpaHMIli
MEepEeXiTHOr0 TOPU3OHTY, IO CBIMYUTH NPO 30UIBIIEHHS IX CTPYKTypoBaHOCTi. MeHII
CTPYKTYpOBaHi 1, BIJNOBIIHO, OUIBII TiAPOQIIBEHI MOJEKYIHM TyMIHOBUX KHCIOT
KOHIICHTPYIOTHCS B HIDKHIX TOPH30HTAX.

Posmomin xoedimieHTiB ONTHYHOT NIITFHOCTI HE KOPEIIOE 3 PO3IOILIOM IO TMPOQiito
rymycy.

B pesynprari OKyJIBTYpEeHHS 4YOPHO3EMIB MIBACHHUX 3POCTA€ CTPYKTYPOBaHICTH
MOJICKYNT TYMIHOBHX KHCIOT, HpPO IIO CBIMYHTH 3POCTaHHA KOEQIIIEHTIB ONTUYIHOI
IIUTFHOCTI Ta 3MEHIIICHHS KOC(IIi€HTIB 3a0apBIICHHS.
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