sdokkk H3BECTHS +xxkk

HH>XHEBOAXCKOIO ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE TIPOPECCHOHAABHOE OBPA30BAHHE

N 1(73), 2024

16. Pleskachev Yu. N., Belenkov A. I., Tyumakov A. Yu., et al. Precision (coordinate) farming: reality and pro-
spects. lzvestia of the Nizhnevolzhsky Agricultural University Complex: Science and Higher Professional Education.
2016. Ne. 2 (42). Pp. 96-101.

17. Dubovik D. V., Lazarev V. |, Aydiev A. Ya. et al. The effectiveness of various methods of basic tillage and
direct sowing when cultivating winter wheat on chernozem soils. Achievements of science and technology of the agro-
industrial complex. 2019. Ne. 12. Pp. 26-29.

18. lives A. L., Smolina L. P. Standards for adjusting the fertility indicators of sod-podzolic soil. Agrarian Russia.
2020. Ne. 4. Pp. 23-27.

19. Korchagin A. A., Shchukin I. M., Okorkova L. A., et al. The influence of fertilization and soil cultivation sys-
tems on the yield of grain crops in adaptive landscape farming systems of the Vladimir Opolye. Viadimir farmer. 2021.
Ne 3 (97). Pp. 38-44.

20. Vlasenko N. G. Basic methodological principles for the formation of modern plant protection systems.
Achievements of science and technology of the agro-industrial complex. 2016. Ne. 4. Pp. 25-29.

21. Voronov S. |., Kirichkova I. V., Novikov S. Yu. Cultivation of winter rye at different levels of intensification in
the Central Non-Black Earth Region. Agrarian Russia. 2023. Ne 11. Pp. 3-6.

22. Egorov N. M. Predecessors of winter wheat in the dry steppe zone of light chestnut soils of the Lower Volga
region: Science and youth: new ideas and solutions: materials of the International scientific.-practical conferences. Vol-
gograd, 2017. Pp. 460-464.

23. Zelenev A. V., Urishev R. Kh., Protopopov V. M. Techniques for preserving the fertility of light chestnut soils
in field biologized crop rotations of the Lower Volga region. Problems of rational use of environmental complexes in arid
territories: materials of the International scientific. — practical conferences. Volgograd, 2015. Pp. 52-54.

24. Sarychev A. N., Mikhalkov D. E., Mishchenko E. V., et al. Features of the formation of yield and quality indi-
cators of winter wheat grain in the agroforestry landscape. Agrarian Russia. 2023. Ne. 10. Pp. 25-30.

UHdopmaumsa o6 aBTopax
BopoHoB Cepreit UBaHoBUY, JokTOp Buonornyeckux Hayk, npodpeccop, uneH-kopp. PAH, aupektop ®IBHY «®PenepanbHbiii
uccnegoBartenbckuii LeHTp «HemunHoBkay (Poccuiickas ®epepauus, 143026, . Mocksa, bonblwon Bynesap, 30c1, MHHoBaLK-
OHHbIN LeHTp Ckonkoso), ORCID: https://orcid.org/0000-0002-8103-3909, e-mail: vsi08@mail.ru
3eneHeB AnekcaHap BacunbeBuY4, JOKTOP CEMbCKOXO3ANCTBEHHBIX HAYK, MMaBHbI HAYYHbIA COTPYAHWK Nabopatopumn copTto-
BbIX TEXHOIMOMMI 03MMbIX 3€PHOBbLIX KyNbTyp U CUCTEM MpuMeHeHus yaobpenuin, PrEHY «PenepanbHbii ccnegoBaTenbCKuii
ueHTp «HemunHoBkay, (Poccuiickaa ®epepaumns, 143026, Mocksa, Bonblon Bynesap, 30c1, NHHOBaUmOHHbIN LeHTp Ckonko-
B0), ORCID: https://orcid.org/0000-0002-9351-9922, e-mail: Zelenev.A@bk.ru

Author’s Information

Voronov Sergey Ivanovich, Doctor of Biological Sciences, Professor, Corresponding Member of the Russian Academy of
Sciences Director, Federal State Budgetary Scientific Institution "Federal Research Center" Nemchinovka" (Russian Federation,
143026, Moscow, Bolshoi Boulevard, 30c1, Skolkovo Innovation Center), ORCID: https://orcid.org/0000-0002-8103-3909,
e-mail: vsi08@mail.ru
Zelenev Aleksander Vasilievich, Doctor of Agricultural Sciences, Chief Researcher, Laboratory of Varietal Technologies of
Winter Grain Crops and Fertilizer Application Systems, Federal State Budgetary Scientific Institution "Federal Research Center"
Nemchinovka" (Russian Federation, 143026, Moscow, Bolshoi Boulevard, 30c1, Skolkovo Innovation Center), ORCID:
https://orcid.org/0000-0002-9351-9922, e-mail: Zelenev.A@bk.ru

DOI: 10.32786/2071-9485-2024-01-03
MEDIUM-TERM CHANGES IN THE AGGREGATE COMPOSITION OF SOUTHERN
CHERNOZEM UNDER THE INFLUENCE OF AFFORESTATION OF THE PENZA-KAMENSK
STATE FOREST BELT

Aparin B. F., Mingareeva E. V.

Central Museum of Soil Science named after V. V. Dokuchaev — Branch of the Federal State Budgetary Institution
Federal Research Center "Soil Institute named after V.V. Dokuchaev"
St. Petersburg, Russian Federation
Federal State Budget Scientific Institution «Federal Scientific Center of Agroecology, Complex Melioration and
Protective Afforestation of the Russian Academy of Sciences
Volgograd, Russian Federation

Corresponding author E-mail: elena.mingareeva@yandex.ru
Received 19.10.2023 Submitted 24.11.2023

The study was carried out within the framework of the project Ne22-16-20056 "Contribution of linear
protective forest plantations to organic carbon deposition in soils of Volgograd region” with the financial
support of the Russian Science Foundation and the Administration of Volgograd region

Summary
For the first time, studies of the profile structure of the aggregate composition of chernozem have been car-
ried out using dated samples from the Bioresource Collection of the Central Soil Museum by V. V.
Dokuchaev. The degree and nature of the influence of 70-year-old forest plantations on the aggregate com-
position of arable soils have been established.
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Abstract

Introduction. In recent years, scientists have paid special attention to the study of the structure of aggre-
gates, mechanisms and factors of formation of the percentage ratio of aggregates, i.e. fractions of different
sizes, as well as aggregative stability and its influence on plant growth and productivity. Nevertheless, ge-
netic aspects of aggregate percentage formation are less often studied. However, it should be noted that
without studying the percentage ratio of aggregates as a typomorphic feature of soil-forming processes, it is
difficult to predict changes in the percentage ratio of aggregates as a result of climate warming and anthro-
pogenic impact. Thus, it is inevitably necessary to study the aggregate composition throughout the depth of
the soil profile. The paper presents the results of the first research of the aggregate composition profile
structure of southern chernozem using dated samples from the Bioresource Collection of the Central Muse-
um of Soil Science. The degree and nature of the influence of 70-year-old forest plantations on the aggre-
gate composition of arable soils were determined. Object. The object of the study is textural carbonate
chernozems (southern) at the station "Belye Prudy", located in Danilovsky district of Volgograd region. Ma-
terials and methods. Soil samples were collected under two-year old tree plantings on arable land along a
transect crossing three forest protection strips from west to east in 1950 and 2021 to a depth of 300 cm. A
total of 3 soil transects were established with an average distance between transects of 360 m. Results
and conclusions. According to the results of the study, based on the comparative analysis of the percent-
age ratio of aggregates of soils, soil-forming and underlying rocks, the structure of the aggregate composi-
tion profile of southern chernozem on loess-like sediments was studied for the first time. It was found that
the percentage of aggregates of southern chernozem was formed on a structured mineral matrix represent-
ed by loess-like clays. A comparative study of soil samples from 1950 and 2021 revealed a different degree
and character of change in the aggregate composition of arable soils under the influence of afforestation.
The structure coefficient corresponds to a good structural condition. No principal changes in the profile
structure of the aggregate composition of arable soils during the period from forest planting to the mature
state were revealed. Significant correlations were established in the content of aggregates of different sizes,
as well as with the content of some fractions of granulometric composition. No correlations between the
content of aggregate composition fractions, humus and environmental reaction (pH) were revealed.
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CPEOHECPOYHbLIE USMEHEHUA AFPEFP:THOFO COCTABA l-IE!”HOSEMA OXXHOIo
nog BIIMAHMEM JIECOHACAXOEHUU TOCYOAPCTBEHHOMU JIECOMONOCHI
MNEH3A-KAMEHCK

AnapuH B. ®., dokmop cenbCKoX035UCMBEHHbIX HayK
MwuHrapeeBa E. B., cmapwut Hay4HbIl compydHUK

LlenmparnbHbil my3el noyeosedeHusi umeHu B. B. [Jokyyaega — cpunuan ®IFBHY ®UL| "loyeeHHbIl uHCcmumym
um. B. B. [Jokyyaesa"
2. CaHkm-lNemepbype, Poccutickasi ®edepayusi
OrBHY «®edeparibHbili Hay4YHbIU UEHMP agpoaKoi02uu, KOMIIEKCHbIX Meuopayull u 3alyumHoao
necopaseedeHusi Poccutickol akademuu HayK»
2. Bonzoepad, Poccutlickas ®edepauyus

UccnedoeaHue ebinonHeHo 8 pamkax npoekma Ne22-16-20056 «Bknad nuHelHbIX 3aujUMHbIX J1IeCHbIX
HacaxdeHuli e deroHUpo8aHue opa2aHuU4YecKoz2o yanepoda e no4eax Bonzozpadckoli o6nacmu» npu
g¢huHaHcoeol noddepxke Pocculicko2o Hay4Ho20 ghoHOa u AdmuHucmpayuu Bonzoepadckoli obnacmu

AkTyanbHoCTb. B nocnefHune rofpl yyeHble yaensitoT ocoboe BHUMaHWE U3y4eHU0 BOMPOCOB CTPO-
€HUWs1 arperatoB, MexXaHU3MOB U hakTopoB (HOPMUPOBAHUSI MPOLIEHTHOrO COOTHOLLUEHWSI arperaTtos, T.e.
dpakumii pasHoN pasMepHOCTU, a TakkKe arperaTMBHOM YCTOMYMBOCTU U €€ BRMSHWUS Ha POCT U NMPOOYKTMB-
HOCTb pacTeHuin. Tem He MeHee, pexe UCCMNeayrTCs reHeTudeckme acnekTbl (hOpMUPOBAHMSA MPOLIEHTHOrO
COOTHOLLEHKS arperaToB. Ho, CTONT OTMETUTB, YTO 6€3 M3yYeHWs NPOLEHTHOTO COOTHOLLIEHNS arperaToB, Kak
TUNOMOPMHOro Mnpu3Haka no4BoobpasoBaTenbHbIX MPOLIECCOB CIIOXHO MNPOrHO3MpoBaTb WM3MEHEHMSA NpPo-
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LIEHTHOr0 COOTHOLLEHMS arperaTtoB B pe3yribTate NoTensieHns Knmmarta u aHTPONoreHHoro Bo3aencTems. Ta-
KM 06pa3oM, Hen3BeXXHO BO3HUKAET HEOBXOAMMOCTb B UCCHEe0BaHNM arperaTtHOro Coctaea Ha BCHO TIyOuHy
npocomns nouvs. B crtatbe npeacrtaBneHbl pe3ynbTaTbl BrepBble MPOBEAEHHbIX UCCNeaoBaHUN CTPYKTYpPbI
npodhunst arperaTHOro coctaBa YepHo3eMa KKHOro C MCNoNb30BaHMEM OaTMPOBaHHbIX 0bpa3suos 13 Buope-
CypCHOW Konnekummn LleHTpanbHoro Mysesi nouBoBeAeHMs. YCTaHOBMEHbI CTEMEHb U XapaKTep BrMSHWSA Ie-
CoHacaxaeHun 70-neTHero Bo3pacTta Ha arperaTtHblii cocTaB MaxoTHbIX NnoyB. O6bekT. O6bekTOM Uccneno-
BaHUS ABMAKOTCS YepHO3eMbl TEKCTYPHO-KapOOHaTHbIE (HOXHble) Ha cTaumoHape «benble npyabl», pacnosno-
XeHHble B [laHunoBckoM panoHe Bonrorpagckon obnactu. Matepuanbl u metogbl. OTGOpP NOYBEHHbLIX 0O-
pasuoB ocyuwectensncs B 1950 r. nog AByxneTHUMM NocagkamMu AepeEBLEB HA MAXOTHbLIX 3€MNAX MO TPaHCEeK-
Te, NepecekaroLLen TPy Necos3allmTHbIe NoMnockl ¢ 3anaga Ha BocTok, n B 2021 rr. go my6uHel 300 cm. Beero
ObIno 3anoxeHo 3 NOYBEHHBIX pa3pe3a C pacCTosHMEM Mexay paspesamu B cpegHemM 360 m. PesynbTathl U
BbiBOAbI. [10 pe3ynbTatam nccneaoBaHusl, Ha OCHOBE CPaBHUTENBHONO aHanm3a NPOLEHTHOro COOTHOLLEHMS
arperaTtoB No4B, NOYBOOOpa3yOLWMX U NOACTUNAKOLWMNX NOpod, Bnepsble Obina udyveHa CTpykTypa npoduns
arperaTHOro CoctaBa YepHo3ema HXKHOTO Ha f1eCCOBUAHBIX OTIIOXEHUsIX. Bbbino ycTaHOBNEHO, YTO NPOLEHT-
HOe COOTHOLLEHME arperaTtoB YepHO3ema HXHOro cHOPMMPOBANOCh Ha CTPYKTYPUPOBAHHOW MUHEparbHON
MaTpvue, NpeacTaBneHHON NeCcCoBUAHbIMW rIHamMu. BeinonHeEHHOe cpaBHMTENBbHOE UCCeLoBaHNE MOYBEH-
HbiXx 0bpa3uoB 1950 n 2021 rr. BbIABUMNO pa3Hylo CTEMEHb N XapaKTep U3MEHEHWUst arperaTHOro cocraea na-
XOTHbIX MOYB NOA BNUSIHMEM necoHacaxaeHun. KoadpuumeHT CTPyKTYpHOCTU COOTBETCTBYET XOpoLuemy
CTPYKTYPHOMY COCTOSIHUIO. [pUHLMIManbHbIX UBMEHEHWIA B CTPYKTYpe NPOodunsa arperaTHOro coctaBa naxoT-
HbIX MOYB 3a Nepuoa OT MOCagKu feca 4O 3Perioro COCTOSAHMS He BbISIBIIEHO. YCTaHOBMEHbI CyLLECTBEHHbIE
KOppensiLMoHHblE B3aUMOCBSI3N B COAEPXaHWM arperatoB pasHOW pa3MepHOCTU, a TakkKe C COAep)XaHuem
HEKOTOPbIX dpaKkuUmi rpaHyIoOMeTPUYECKOro coctaBa. KoppensunoHHbIX CBA3En Mexay coaepxaHnemM dpak-
LM arperaTHOro coctaea, ryMycoM v peakumer cpefbl (pH) He BbiSBReHo.

Knrodesnble ciioea: muribl y200ull, 4epHO3EMbI H0XHbIE, JIeCOMOOCHl, agpeaamHblili cocmas roys,
rnoygsoobpasyrouue nopoodsl.

UuntupoBanue. AnapuH b. @., MuHrapeesa E. B. CpeaHecpoyHble U3MeHeHMs arperaTHoro cocraea 4ep-
HO3eMa HXXHOro MOA BRMSHMEM NeCOHacaXaeHW rocygapcTBeHHon neconornockl MNMeHsa-KameHck. M3ee-
cmusi HB AYK. 2023. 1(73). 31-42. DOI: 10.32786/2071-9485-2024-01-03.

ABTOpCKMﬁ BKnaa. ABTOpr 9TOro nccrnegosaHua nNpuHMUManu HenocpeacTteeHHoe ydactue B niiaHMpoBaHUn, npoeege-
HUU UNN aHann3e 3Toro uccrnegoBaHuA. ABTOpr /J,aHHOI7I CTaTbl O3HAKOMWUIIUCb C MnMpeacTaBlieHHbIM OKOH4YaTellbHbIM
BapUaHTOM ¥ ofoGpuIu ero.

KoHdnukT nHTepecoB. ABTOpbI 3asiBNSIET 00 OTCYTCTBMM KOH(PIMKTa UHTEPECOB.

BBeneHue. ArperatHeinn coctaB (AC) siBnsieTca BaXXHOW (PU3NYECKOW XapakTepUCTUKOM
Nno4yB, C KOTOPOW CBsi3aHbl OCOBEHHOCTM Tensno-, raso- U BogoobOMeHa MouYBbLlI C aTMocdepon,
cpenon obuTaHus, ¢ yCroBMeM pocTa 1 pasBUTUA pacTeHUn. VicTopmuyeckn, B uccrneaoBaHum ar-
peraTtHOro coctaBa npeobnagaeT ABa acrnekTa: arpOHOMUYECKUA 1 3Konormyeckuin. B nocnegHne
rogbl BHUMaHue yyYeHblX NpuBReKatT creaytoLime Bonpockl: CTPOeHWe arperaToB, MeXaHn3Mbl U
dakTopbl hopmumpoBaHusa AC, arperatMBHas yCTOMYMBOCTb, BNUSIHUE HA NPOLAYKTUBHOCTbL pacTe-
Hun [1, 2, 3,4, 5, 6, 7, 8, 9]. 3HaunTenNbHO pexe NpeaMeToM UCCNEAOBaHUS ABNAOTCA reHeTnye-
CcKue acnekTbl popMupoBanust AC. Mexay Tem, 6e3 nayueHust AC' kak TUMOMOpHOro npuaHaka
no4ysooOpasoBaTeNbHbIX NMPOLIECCOB CMOXHO MPOrHo3MpoBaTtb uameHeHus AC B pesynbTate aH-
TPOMOreHHOro BO34EWNCTBUS UM NOTENNEHMs Knumarta. OT0 HeU3BeXHO Bbi3biBaeT Heobxoau-
MOCTb MUCCNeAoBaHWNs arperaTHOro coctaBa Ha BClo rnybuHy npocdung noys. BaaumocBsizaHHbIe
N3MeHeHMs arperaTtoB pa3HOW pasmMepHOCTU MO BCeWn rnybuHe noyBbl XapakTepusyrT CTPYKTYpY
npocunsa arperatHoro coctara (CAC).

Llenb paboTbl — nccnegosaTb U3MEHEHUS CTPYKTYpbl Npoduns arperaTHoOro coctaea ar-
poyepHOo3eMa HXKHOro MoA BRUAHMEM JlecoHacaXOeHW rocydapCTBEHHOW 3alUMTHOW NEeCHOMU
nonocsl (IF311M) MNMeH3a-KameHck.

MeToabl u matepuanbl. AC nsyvancs B NnovBeHHbIX obpasuax, oTobpaHHbIX U3 paspe-
30B YEpHO3EMOB TEKCTYPHO-KapOoHaTHbIX (OXHbLIX) M 3anoXeHHbIX Ha Tepputopuun GbiBLUErO
cTaumoHapa komnnekcHon akcneanumm AH CCCP «Bbenble npyabi» no BoNpocamM nosnes3aluTHo-
ro necopassegeHuns. CTaumoHap pacnosnioXeH Ha NOCKO-yBanvMcToM BoAaopasaene pek bysynyk
n Tepca B [JaHnnosckom pavioHe Bonrorpagckon obnactu.

' AC — 5TO IIPOICHTHOE COOTHOIICHHE arperaToB — (paKiuii pasHoil pa3sMEPHOCTH: MaKpoarperatsi — >10 Mu;
Me3oarperatsl — 10-1 MM; MUKpoarperatsl - <l MM.
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O6pasupbl otoupanucek B 1950 1 2021 rr. B 1950 r. obpasupl go rmybmHbl 300 cm Gbinm
oTobpaHbl E. A. AcdaHackeBon 13 Tpex paspesoB (p.209, 210 n 211) nog AByxNeTHUMK nocaa-
KaMu JepeBbeB Ha MaxOTHbIX 3eMIISX MO TPAHCEKTe, nepecekaroLlen Tpy Neco3almnTHbIe NonocChI
C 3anaga Ha BOCTOK (pMUCYHOK 1).

n. benelie Mpyas

PucyHok 1 — PacnonoxeHue pa3pe3oB Ha TpaHcekTe ["3J1M1
Figure 1 — Location of transects on the transect of the state protective forest belt

PaccTtosHue mexay paspesamu coctaBnsaeT okono 360 m. Cpok cenbCKoX0o3sMCTBEHHO-
ro MCMNonb30BaHWs MOYB HA MOMEHT oTbopa 6bin okono 150 net. Ob6pasubl NOYB XpaHATCA B
LleHTpanbHOM My3ee noysoBefeHus um. B. B. [lokyyaeBa u BkmoYveHbl B coctaB buopecypc-
Hom konnekumn. B 2021 r. coTpygHmMkaMmm My3esa B MecTax 3arnoxeHus paspe3oB AdaHacbeBon
(p. 209-211) nog 70-NneTHMMK NnecoHacaxaeHusiMu Obinn o0ToGpaHbl 06pasubl U3 pa3pesoB-
aHanoros: nog 3anagHoun necononocon (JIM) — p.1.21 (p.210), noa ueHtpaneHon JIM — p.2.21
(p.209) n nog BoctouHon JIM — p.4.21 (p.211). OpeBocton B 3anagHon u ueHTpanbHon JIIM
npeactasneH Acer negundo (KNeH SiCEHENUCTHBIN), a B BOCTOMHOW — Fraxinus pennsylvanica
(sCeHb NeHcunbBaHCKMM).

YepHo3eMbl chopMUpPOBaHbI HA OOHOM FreHeTudeckom Tune novsoobpasytowmx (M) m
noacTMNaroLLmMX Nopod — NIeCCoBUAHbIX Nerknx rmuHax (tabn. 1). CpegHee cogepxaHme dpakuum
umsmyeckor rmuHbl (<0,01 Mm) B nouBax coctaBumno 70% (cTaHaapTHoe oTknoHeHue (o) = 7,9%)
U Mano oTnuyaeTca OT nodsoobpasyolen U noactunarwen nopodbl. dpakuum KpymnHOro u
cpeaHero necka (1-0,25 mMm) OTCyTCTBYIOT, @ konmMyecTBo Menkoro necka (0,25-0,05 mm) B cpea-
Hem cocTaBnsieT 3%. Takum obpasom, arperaTHbli COCTaB NoYB ChOPMMPOBaH U3 YacTul, Tpex
dpakummn rpaHynomeTpudeckoro coctara (C) nous: 0,05-0,01, 0,005-0,001 n <0,001 mm.

AC B obpasuax onpefensanu nNo obLIEenpPUHATON METOAMKE CyXOro NpocemBaHus Ha rny-
O6uHy npodmnen nous. [Ing CTaTUCTUYECKOrO aHanm3a MoMnyYeHHbIX AaHHbIX B nporpamme MS
Excel 6binm paccunTaHbl: cpegHee apudpmeTudeckoe (M); ctaHgapTHOE OTKIMOHEHUe (O), kKoad-
duumeHT koppensumu (r) NMupcoHa, nccnegoeanack B3anmocea3be AC ¢ pH, cogepxaHuem rymy-
Ca 1 rpaHynoMeTpUYECKMM COCTaBOM, NpY YpoBHe 3HauumocTth p = 0,05.

PesynbTatbl n obcyxaeHue. AC noygsoobpasyrowux u nodcmunarowux nopod. Onsa to-
ro 4Tobbl onpeaennTbe MexaHu3Mbl, PakTopbl N ABUXKYLLUNE CUMbl U3MEHEHWUSI CTPYKTYpbl Npodu-
Nng arperaTHOro coctasa NnouYB NPOBEAEH CpaBHUTENbHbIN aHanm3 AC obpasuoB nousoobpasyto-
wmx (c rmyouHbl 90-100 cm) n noacTunarowmx nopog u3 3 paspesos (250-260 cm) (Tabnuua 1).
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Tabnuua 1 — CogepxaHue arperatos un npeobnagawowmx dppaxkumn NC noyBoobpasyroLLnX 1
noacTunamLLmMx nopos,
Table 1 — Content of aggregates and predominant HS fractions of soil-forming and underlying rocks

Fny6uHa 06- CogepxxaHue arperatoB (MMm), % / (DpaKu,VlVl_ [C (mm), % /
Paspes / paaua, cM / Aggregate content (mm), % HS fractions (mm), %
et ggstﬂ,mcerg >10 |10-7 |7-5 |5-3 |3-1 |1-0,5 [0,5-0,25 |<0,25 06(,)5)1- 06?8(?1- <0,001
210 90-100 54 9 6 8 | 14 3 3 3 27 25 39
250-260 21 7 6 8 |19 4 10 24 30 22 38
1.21 90-100 59 6 6 7 |13 4 3 2 16 27 38
90-100 61 8 6 7 |11 2 2 25 27 37
209 250-260 22 8 8 9 | 21 5 9 18 52 17 18
2.21 90-100 46 | 14 | 8 9 | 16 3 2 2 28 29 35
. 90-100 78 5 3 3|6 1 1 27 23 37
250-260 48 5 4 6 | 12 4 7 15 30 22 38
4.21 90-100 44 8 8 | 10 | 24 3 3

WccneposaHHble noysbl (p.209, 210, 211) nmetoT ogHoTMnHbIN AC nogctunarLwmx no-
poa. B Hem BbigensaioTca ABe rpynnbl arperatoB. [epsyto rpynny obpasyoT npeobnagarowime
arperatbl: >10, 3-1 n <0,25 mm. Ux cymmapHoe konuyectBo coctaenset 61-75%. Bo BTopyto
rpynny BXOOAT OCTanbHble arperaTtbl C OTHOCUTENbHO HU3KUM cogepxaHnem (<10%) kaxgoun
dpakuun. MNockonbky B 'C nopogbl OTCYTCTBYIOT YacTumubl >0,25 MM, MOXHO NpeanonoXuTb, YTo
BCe arperatbl pa3mMepHOCTbIo KpynHee 0,25 Mm obpasoBannck B pesyrbTaTe arpermpoBaHuns va-
ctmy Mmenkosema <0,05 mm (Tabnuua 1).

M3BecTHO, 4uTo AC no4us cdopmupyeTcs B pesynbTaTe B3aMMOCBSA3aHHbIX Pa3HOPOOHbIX
WHOUBMAYambHbIX NPOLIECCOB: MEXaHUYECKMX, hranyecknx, brnonormyecknx n Guoxmmmyeckux. B
HacTosLee BpeMsi MOACTMNAKOLWME NOPOAbl HAXOOATCA BHE 30HbI BO3OENCTBUSA ABWXKYLLUMX CUM
npoueccoB dopmmpoBaHus AC. KoachduumneHT yBnaxHeHust B fIeTHUI nepuod konebnetcs ot
0,32 po 0,23. myburHa BeCEHHEro nNpomMavmMBaHm1s ONMCbIBAEMbIX NOYB B Pa3HbI€ MO YBAAXHEHUIO
rogpl konebanack ot 70 go 120 cm ¢ makcumymom 180 cM. 3HaAYUTENBHBIX U3MEHEHUIA BNAXHO-
CTK Ha rny6uHe 3-3,5 M no rogam npakTnyeckn He npoucxoauno [10]. Bnarogaps 6onbLOR ry-
OuHe B noacTunarLwmx nopogax cnabo U3MEHsIOTCA TemnepaTtypa U BMaXHOCTb, NPaKTUYECKU
OTCYTCTBYHOT pOIOLLME XUBOTHbIE, COAepXKaHne rymyca meHblle 1% n mano kopHew. BeposATHo,
yto AC noactunatowen nopoabl chopmMmpoBarcs Nocre OKOH4YaHWst atana ocagkoobpasoBaHus,
ellle 4O HaYana CoBpPEMEHHOro npotecca no4BoobpasoBaHunst. OCHOBHbLIM MEXaHU3MOM POpPMu-
poBaHua AC mornu 6biTb 06beMHble Aedopmaumn, Bbi3BaHHbIE N3MEHEHNEM (Da30BOro COCTOS-
HUS Brarn B OTNOXeEHMNAX B pe3ynbTaTe ucnapeHus nnu npomepsaHms. OHM npmBogunu K pac-
TpeckuBaHuio nopodbl, eé arpermpoBaHuto. O4YeBMAHO, YTO 3TM MpPOLECChbl MPOUCXOAMMM MpU
MHOrOKPaTHO MOBTOPSIOLUMXCA LMKMaX YBAKHEHUS U UCCYLUEHUS, MPOMEP3aHMA 1 OTTanBaHMS.
Mpouecc arpermpoBaHusa OTNIOXKEHMI COMYTCTBOBAnN npoueccy ocagkoobpasoBaHus. OH pasBu-
Bancy nocrieqoBaTternbHO CHU3Yy BBepx. [1o Mepe yBennuyeHms MOLLHOCTU OTMOXEHWUN BRAUSHWE
rmapoTepMmyeckoro haktopa Ha Hwkenexawme criom ocnabesano. 3To cnocobcTBoBano co-
xpaHeHnto AC norpebeHHbIX crnoeB. HoBble crnou ocagkoB MOrnv noggepraTbcst U3NYECKUM
npoLeccam arperMpoBaHus npu Apyrux napameTpax knumara. 370 NpUBOAMMIO K 0Bpas3oBaHuio
AC ¢ gpyrmm cooTHoLLeHneM dpakumnn. Micxoaa ns nsnoxeHHoro, AC nouysoobpasyrowmx nopos
MOXHO paccmaTpvBaTh Kak NPOAYKT 3aBepLUalLMX LUKNOB ocagkoobpasoBaHus. MNoareepxae-
HWeMm aToro siBnsieTcs arperaTHeln coctas 1. B ero coctaBe MOXHO BblAeNUTb, Kak U B NOACTU-
naroLlen nopogde, Takxke 2 rpynnbl dopakuun (tabnuua 1). OgHako COOTHOLLEHWE arperaTtoB B HUX
CYyLLIeCTBEHHO OTnmn4yaeTcs. B coctaBe nepson rpynnel abcontoTHO npeobnagatoT arperatbl >10
MM. BTopylo nosuumio no cogepxaHuio 3aHumaeTt dpakuua 3-1 mMm. Bece octanbHble dpakumm
HaxoaATCcsa BO BTOPOW rpynne.
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CpaBHeHune arperaTtHoro coctaea [ n nogctunarwwmx nopon nokasbiBaeT, YTO OHU, B
LLefioM, O4HOPOAHbI MO XapaKTepy cooTHoWweHNA dpakumi. OCHOBHbLIM OTNIMYMEM ABNSAETCHA pas-
HUUa B cogepaHmm dpakuumn <0,25 mm (Tabnuua 1). bonblwoe cxoacteo B AC gaet ocHoBaHue
npeanonoXnTb €4MHCTBO MexaHn3Ma npoLecca arperMpoBaHus Menko3ema no4BoodpasytoLLmx
n nogctunatowmx nopog. OH npoxogun B pasHoe BpeMS NpU HEOANHAKOBOM COOTHOLLUEHWUMU TUa-
pPOTEPMUYECKNX NMapamMeTPOB.

Takum 06pa3om, Mbl MPUXOOUM K 3akmodeHmto, YTo AC mnccrnegyemMbix novs chopMmpo-
BaJICsl HA yHacnegoBaHHOW arpermpoBaHHON MuHepanbHown maTtpuue M npu abcontoTHOM npe-
obnagaHun arperatoB >10 MM 1 y3KOM COOTHOLLIEHMM OCTarbHbIX pa3MEpPHOCTEN arperaTos.

OkoHyaTenbHoe dopmmpoBaHme CAC kak TUMOMOPMHOro npusHaka rymycoBO-
aKKyMynAaTUBHOIO npouecca Npou3oLlno npu cpegHerogoson Temnepatype +5,4°C mn cymme
ocagkoB 390 mm. OHO cBsI3aHO C U3MeHeHneM PakTopoB, MEXaHM3MOB U NMPOLIECCOB arpernpo-
BaHMS C IMyOMHON — yMEHbLUEHWEM BENMMYMH KOHTPACTHOCTM U 4acTOTbl BO3HMKHOBEHUST rpagu-
€HTOB TemnepaTypbl U BNa)XHOCTW, MACChl KOPHEW, NITOTHOCTU XMBOTO HAceneHusl, cogepkaHus
rymyca.
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CAC naxomHbix rnoys. B arperatHoMm coctaBe npodunen naxoTHbIX NOYB paspes3os, 3a-
noxeHHblx B 1950 r. (p.209. 210 n 211), kak u B INl, BolgensaTca ABe rpynnobl arperatoB. K nep-
BOW rpynne oTHocATcs npeobnagatowwme dgpakumm >10 n 3-1 mm ¢ cymmapHon gonen 34-57%
(pmcyHok 2). Bo BTOpyto rpynny BXOAAT BCe ocTanbHble hpakumn. Mo xapaktepy nsameHeHna AC
npodunn No4YB MOXHO pasfenuTb Ha 2 YacTu no rpaHuue 50 cm. BepxHsis yacTb — 310 obnacTb
LLUMPOKOro BapbUPOBaHUA coaepXaHusa Bcex opakumi no rnybrnHe, ocobeHHo Ana dpakummn nep-
Bou rpynnsl. CneundpmdeH AC noys B cnoe 0-20 cm B paspesax 210 u 211. B atom crnoe arpera-
Tbl 0,5-0,25 n <0,25 MM, OTHOCUTENBHO OPYrnX, CTAHOBATCA NpeobnagatowmmMm U B CyMME CO-
ctaBnaT okono 32%. B Huxkenexawem croe (20-30 cm) KonNnyecTBO MUKpoarperatos BO BCEX
paspesax pes3ko ymeHbluaeTcs (pucyHok 2). Ewe ogHon ocobeHHocTblo AC MOXHO OTMETUTb
Hanbonee BbICOKOE coaepkaHue BO Bcex paspesax dpakuum 3-1 mm B cnoe 30-40 cm.

B HwxHeln yactn npodmng nous (50-100 cm) npomncxogmt nocteneHHoe nameHeHne AC ¢
XOpOLUO BblpaXXEHHOWN TEHAEHLMEN K YMEHbLUEHUIO U CONMXKEHMIO coaepkanns dopakumin. Mcknio-
yeHueM saBnatoTca arperatel >10 MM, KONMYECTBO KOTOPLIX C rMyOUHOW BO3pacTaeT, gocturas
makcumyma B 1.

AnutensHoe CenbCKOX03NCTBEHHOE MCMONb30BaHME NOYB OKa3blBAET Kak npsimoe (pas-
pyLUEHUE N KOHCONMAaAUMs arperaToB), Tak U KOCBEHHOE (M3MEHEeHMe (PakTopoB arpermpoBaHuns)
Bo3genictBue Ha AC. Ocobyto ponb B dopmupoBaHnn AC urpaeT mexaHudeckasi obpaboTka
BepxHero cnos (0-30 cm) no4yB, KOTOpasd MPUMBOAUT K paspyLlUeHWo CTPYKTypbl. B ycrnoBusix
CMMOLIHOM pacnallkm 9To CNOCOOCTBYET pa3BUTMIO BETPOBOWN 3p0o3uun. [1encTBMTENBHO, B UCcre-
Ayembix noysax paspesoB 209 n 211 HabntogaeTcst 6bonee HU3KOe coaepXkaHne UnMcTon dpak-
unn B BepxHen vactu npochmng (0-20 cm). CogepxaHue rymyca B BepxHux 10 cm noyB coctas-
naet 4,8-5,7% ¢ makcumymoMm B paspese p.211 (BocTtoyHasa necononoca). C rny6uHsl 30 cm BO
BCeX Mo4YyBax codepXaHue rymyca 3HauuTenbHO yMeHbluaeTcd, npuyem, rmybuHa rymycoBoro
npocduns® Bo Bcex paspesax coctasrsieT 60 cM. Peakuwsi cpedbl B MoYBax M3MEHsIeTCst OT
HenTpanbHbIX 3HaYeHUn pH B BepxHen YacTn Npocuns A0 LWENOYHbIX B HYXKHUX.

B cTtpykType npoduna AC BbigenaTcs ABe XxapakTepHble 0COBEHHOCTU: CUHXPOHHbIE
N aCUHXPOHHbIE U3MEHEHUS B coaepXaHun dpakumin no rnybmHe. ACMHXPOHHbIA TUN (Nodo 6-
HO 3epKarbHOMY OTPaXKEHMUI0) XxapakTepeH ana 2-x gpakuyni >10 n 3-1 Mm. YBenumyeHue Ko-
nuyectBa OOHOM hpaKkUMM COMpPsSKEHO C yMeHblueHnem gpyron. B p.209 Habniogaetcsa acuH-
XPOHHbIA TN U3MeHeHusa dpakuun >10 MM NO OTHOLLEHMUIO K ocTanbHbIM. CUHXPOHHBLIN TUM
M3MEHEeHNs CBOWCTBEHeH ABYyM napam dgpakumn: <0,25 n 0,5-0,25 mm, a Ttakke 10-7 u 7-5
MM. Bnuska k aTomy Tuny npocunbHas M3aMeH4MBocCTb nap 5-3 n 3-1 mMm. 3ameTuMm, 4YTO CUH-
XPOHHbIA TUMN M3MEHEHU HabngaeTcs y CMexHbIX, OM3KuX No cogepkaHnto dpakumni. Hu-
Xe rpanuupbl cmeHbl YacTten (50 cm) CAC npepgctaBnsieT cobon nocrnegoBaTenbHbIA Psg, Kak
no abCcontoTHOMY COOEPXaHUID OAHOUMEHHbLIX (pPaKkUUn, Tak U No oTHocuTenbHomy. AC BO
BCeX paspesax okasancd 6nm3ok. 3To cBMOETenbCTBYET O CXOACTBE MpoueccoB N hakTopos
arpermpoBaHusi Mernko3ema.

? 3a HIKHIOIO 'PAHHILY 'yMyCOBOIO TOPH30HTA TIPHHSTO COAEpKanue rymyca 2%.
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PucyHok 2 — ArperaTHbIi cocTaB naxoTHbix noys (1950 r.)
Figure 2 — Aggregate composition of arable soils (1950)
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Cmpykmypa ripogpurnss AC rnocmazpoeeHHbIX YepHO3emMo8 od fiecoHacaxdeHusiMu. Cpas-
HUTENbHbIA aHann3 akTopoB arpernpoBaHnst COBPEMEHHBIX JTIECHbBIX MOYB M NX MaxOTHbIX NpeaLle-
CTBEHHVIKOB BbISIBUI, YTO B BEPXHEM CMOe NMPOU30LLIIO YBENMYeHe cogepkaHns dpakumm nna. He-
3HaYMTENbLHO NOHM3MMAck rpaHuLia obHapyxeHusa kapboHaTtos. [o rny6uHsl 40 cm npousoLlen casur
pH B Bonee k1ucnyto CTOPOHyY, a Hke — B Bonee LwenoyHyto. B cnoe 0-10 cm yBenuumnock coaepxa-
HVe rymyca, a rnybxe oHO YBENMYMIOCh TOMNBKO B MOYBE BOCTOYHOW recononockl. MoWHOCTb rymy-
COBbIX Npodunen cpaBHMBaembIx nap 3a 70 net He nameHunacb. broreHHbIn dakTop arpervpoBa-
HUS, CBSA3AHHBIA C KU3HEOAEATENbHOCTbIO MOYBEHHbIX GECMNO3BOHOYHLIX, UMPaAET BaXHyl pofb B
dopMUpOBaHNM arperaTtHoOro cocrasa noys [1]. 3TOT dhakTop cyLlecTBeHHO nameHuncs [11]. B nou-
Bax nonesawuTHbIX JIM JOMUHAHTHBIMU U CyOAOMMHAHTHBIMU BUAAMW SIBMISIOTCS OOXAEBbLIE YEPBMU,
GonbLuasi porb KOTOpbIX B (OOPMUPOBaHNM CTPYKTYPbI 06LLenpusHaHa. Mo ganHbiv E. A. AdaHacke-
Bon n C. H. KapaHaumHomi, nog necoHacaxaeHmsamm n3 ayba, siceHs NyLuMCToro U KrieHa Tatapckoro
OCHOBHas Macca KOpHEeW cocpeoTodeHa B BEPXHEM MONyMETPOBOM Crioe noys, HabnoaaeTcs veT-
Kas avdpdepeHLmaLma npoduna no pacnpeaeneHnio Macchl KOPHEN pasHOro AnameTpa (PUCYHOK 3).
OcHoBHast Mmacca KopHen MeHbLle 1 MM cocpepoTodeHa B cnoe 0-10 cM, a MakcumarnbsHoe Konuye-
CTBO KOpHeW 1-2 MM NpuxoamnTcst Ha rmnyouHy 40-50 cm.
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PucyHok 3 — PacnpegeneHnune KopHen pasHom TOMLWMHBLI MO Npodusio Novs No gaHHbIM E. A. AdpaHacbeBom
Figure 3 — Distribution of roots of different thicknesses along the soil profile according to data

Mocagka neca B 1948 r. cHANa BaXHbIN (bakTop arpermpoBaHnst MaxoTHbIX MNOYB — Mexa-
Hudeckoe BosgencTaue. Mo Mepe pocTa gepeBbeB No4 UX NOMOroM YMEHbLLUWICS rpagueHT ns-
MEHEHUI TemMnepaTypbl U BMAXHOCTU MOBEPXHOCTHbLIX FOPU3OHTOB, SIBASIOLMECS BaXKHOW ABMK-
XyLlen cunomn omsnyecknx NpoLeccoB arpernpoBaHus.

3a 70 neT B arperaTHOM cocTaBe fecHbIx nouB (p.1.21, 2.21, 4.21) HabniogatoTcs Te xe
0COBEHHOCTH, YTO M OTMEYEHHbIe AnA naxoTHbiX noyds (p.209, 210, 211). B HuX Takxke Bblgens-
IOTCSA 2 rpynnbl MO COOTHOLLIEHMIO coaepXaHnsa dpakumn n gee vactn (0-50 n 50-100 cm) no xa-
pakTepy NpoUNbHON U3MEHYMBOCTM COLAEPXKAHWSI arperatoB pasHoW pasmepHocTu (puc. 4).
paHuua B 50 cM MOXeT ObITb CBsI3aHa C XapakTepom pacnpenenieHns OCHOBHOW MacChl KOpHe-
Bo cuctemsl (puc. 3). Crion 0-50 cM npeactasngdeT cobon obnacTe 3Ha4YUTENLHOW Neperpynnu-
poBkun AC. OHa nposiBnsieTcd B aCMHXPOHHOM u3MeHeHun cpakumn >10 n 3-1 MM B LLUMPOKOM
AnanasoHe 3HavyeHun. AMNNnTyaa smMeHeHun B cogepXaHum octarnbHbIX pakumMin 3Ha4YUTENBHO
MeHbLUe. B npodmnax noyus p.1.21 n 4.21 obpalwlaeT BHUMAHNE CYXXEHWE pasnMynin B cogepxa-
HUM BCcex dpakuuin (3a ucknodeHnem 3-1 mm) Ha rnybuHe 30-40 cM. XapakTepHo, YTO B 3TOM
cnoe, Kak U B NaxoTHbIX NoyBax, HabnogaeTca peskoe CHUXeHue cogepxaHunsa arperatoB >10 MM,
n Bo3pactaeT cogepxaHue 3-1 mm (puc. 4). OueBnaHO, YTO Takoe U3MEHEeHWe B coaepXKaHuu
dpakuUMi B NeCHbIX NOYBax Ha 3TOW rMybuHe He CBA3aHO C TUMOM 3eMrenonb30oBaHus. [puynHa
Takomn ocobeHHocTn CAC He scHa. lNMapameTpbl COBpEMEHHbIX (hakTOPOB arperMpoBaHUs Ha 3TOMN
rnybuHe He AalT OCHOBaHUIM paccMaTpmBaTth UX B KavecTBe OABWMXKYLUMX cui. He UcKmno4eHo, 4To
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aTta ocobeHHocTb AC yHacnegoBaHa OT MaTepuHckon nopodbl. Cpeau nHAMBUAYarnbHbIX OCO-
B6eHHocTen nameHeHun AC B paspesax fnecHbIX MOYB MOXHO OTMETUTb 3HauMTeNbHOE yBenude-
HWe konu4yecTBa arperatoB 5-3 u 3-1 mm B crioe 0-10 cm B no4se BocTouHoM J1IM (p.4.21).
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PurcyHok 4 — ArperaTHblin cocTaB NecHbIx noys (2021 r.)
Figure 4 — Aggregate composition of forest soils (2021)
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Cnon 50-100 cm — 30Ha pe3Koro N3MeHeHUs COOTHOLLEHNS npeobnagatowmx dpakumin —
yBenuyeHue gonu dpakuum >10 MM 1 ymeHblueHue 3-1 mMMm. Mix cymmapHasa gons B AC no npo-
uUnio NecHblX NOYB 3aMeTHO Borblue, YeM B MaxOTHbIX U cocTaenseT 41-74%. Bo Bcex paspe-
3ax 3a 70 neT noyTn B 3 pasa ymeHbLUMNach Aons MukpoarperaToB (<1mMm), Mpy COXpaHeHnn no-
CTENEHHOro n3MeHeHus B cogepxaHuu cpakuun 10-7, 7-5, 5-3 mm no rnybuHe.

AHanua cTpykTypbl npodmnst AC naxoTHLIX U NECHbIX NOYB BbISBWI UX 06LLME OCOBEHHO-
ctu: cnouctoctb AC B croe 0-50 cm ans Bcex dpakuuin, kpome npeobnagatowmx (>10 u 3-1 mm),
CBSI3aHHas C UX MeperpynnMpoBKON B Y3KOM Auanas3oHe 3Ha4YeHWU; aCMHXPOHHBIN XapakTep us-
MEHeHNs coaepxaHusa npeobnaganowmx gpakumii B LUMPOKOM Avana3oHe no rnybuHe npoduns.
KoadbpuumeHT ctpykTypHOCTU (Kcrp) NMous 1950 r. n nous noa necom (2021 r.) xapakrepuayet
xopoutee (Kerp. 0,67-1,5) n otnnuHoe AC (Kerp. >1,5). Hanbonee Bbicokuint Kerp, B COBpEMEHHbIX
no4yeax 3anagHow v ueHTpansHon J1I, kak 1 B nouBax 1950 r., npmuxoantcsa Ha rnyouHy 20-30 cm,
a BocTo4Hon — 0-10 cm. 3a 70 net B p.1.21 1 2.21 B cnoe 0-20 cm npon3oLusno yMmeHblueHne Kerp.
(ot 0,3 po 1,15) n ero yeenunyeHne B croe 20-30 cm (o1 0,8 go 1,5). B nouse BocTouHowm J1I
(p.4.21) B cnoe 0-20 cm Krp. yBENUMUMNCA B 3,5-5,5 pas n B cnoe 20-30 cM — ymeHbLunncs Ha 0,6.

KoppensiLMOHHbIA aHanus® BbISBUM CyLIECTBEHHbIE B3aUMOCBSI3V OIS AOMUHMPYIOLLMX
dppakumi AC (>10, 5-3, 3-1 n <0,25 mm) ¢ cogepxaHvem dpakumin pa3Hol pasmepHoOCcTH (Tabnmua
2). BzanmocBasb arperatoB >10 MM (oTpuuartensHas) nposisunack ¢ arperatamm <0,25 (r = -0,52),
5-3 (r = -0,63), 3-1 mm (r = -0,84); arperatoB 3-1 MM (nonoxuTtenebHas) ¢ arperatamm 0,5-25
(r=0,29) n 1-0,5 mm (r = 0,40); arperaToB <0,25 mm ¢ 10-7 (r =-0,39) n 7-5 mm (r = -0,46).
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Tabnuua 2 — CywecTBeHHble KOPPENALMOHHbIE B3aMOCBSA3U MeXIy arperatamui pa3Hoi pasMepHoCTH

Table 2 — Significant correlations between aggregates of different dimensions
PasmepHocTb
arparatos (M) / 7.5 53 3-1 10,5 0,5-0,25 <0,25
ggregate
dimension (mm)
>10 -0,35 -0,63 -0,84 -0,66 -0,62 -0,52
10-7 0,75 - - -0,43 -0,54 -0,49
7-5 - 0,71 0,30 - -0,38 -0,39
5-3 - - 0,80 - - -
3-1 - - - 0,39 0,31 -
1-0,5 - - - - 0,85 0,65
0,5-0,25 - - - - - 0,89

KoppensumnoHHbii aHanua AC n cogepxaHusa rymyca n peakumen cpefbl (pH) Hesasucu-
MO OT TUNa yrogumn He BbISIBUIT CYLLLECTBEHHbIX B3aUMOCBS3EN.

Haunbonee cyulectBeHHble B3anmocBssn AC ¢ 'C nposiBunuce gnsa arperatos >10 u
<0,25 mm ¢ dopakuyuamm 'C 0,05-0,01 1 <0,001 mm. KoadppmumneHT koppensumm ans makpoarpe-
ratoB coctasun r = -0,40 n 0,42, a gns arperatos <0,25 mm: r =0,69 n -0,55.

BbiBoabl. Ha ocHoBe cpaBHMTENbHOrO aHanu3a AC no4ys, No4BoOGpasyoLWUX 1 NOACTUNALO-
LWMX nopop, BnepBble UccnegoBaHa CTpyKTypa npodunsa arperaTHOro coctaBa YepHo3ema HKXKHOro Ha
neccoBugHbIx oTnoxeHusax. Cneundmka crpyktypbl CAC onpepensietcss aCUMHXPOHHLIM U3MEHEHUEM
no rnybuHe cooTHoweHus 2 dpakuun (>10 n 3-1 Mm) n geneHnem npoduns Ha 2 4yacTu no rpaHuue
50 cm, KOTOpasi COOTBETCTBYET rpaHuLIE PE3KOIO YMEHbLLEHNSI MAcChl KOPHE APEBECHbIX PacTEHUN.

YcTtaHoBneHo, 4yto AC 4epHo3eMa HKHOro copMmpoBanca Ha CTPYKTYpUPOBaHHOW MUHe-
panbHOM MaTpuvue, NpeacTaBeHHON NeccoBUAHbIMU MuHaMu. CpaBHUTENBHOE uccregoBaHue gatu-
POBaHHbIX MOYBEHHbLIX 0Opa3L0B YepHO3eMa tKHOro M3 buopecypcHon konnekumun LIMIM um. B. B. Jo-

*KoppesIioHHbIe B3aHMOCBSA3M cozepxkanus dpakuuii AC ¢ HccieyeMbIMU CBOiicTBaMH 1ous (rymyc, pH u
conepxanune ¢ppaxuuii ['C) cunranmcek cymecTBeHHBIMU IpH BEIOOpKe n = 48 u r 20,29 (¢, = 2,01), a mexay co-
JIep’)KaHUEeM arperaToB pa3HbIX pasMmepHocteit (n = 104) r >0,2 (¢. = 2,0). I[Ipu pacdere KOppeNAINOHHBIX B3au-
MOCBsI3eH MexIy conxepxkanreM AC pa3HBIX Pa3MEPHOCTEH YUUTHIBAINCH AAHHBIE, TOIYYEHHbIE IS IIPUKOIIOK
K COBPEMEHHBIM pa3pe3am.
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Kyyaesa (1950 roga otbopa) ¢ coBpeMeHHbIMM obpasuamun (2021 r.) BbISBUN pasHyto CTeNeHb 1 Xxapak-
Tep M3MEHEHUs1 arperaTHoOro coctaBa MaxoTHbIX MOYB NOA BIUSIHUEM flecoHacaxaeHun. Nog BnvsHMem
necoHacaxaeHuin B NoYBax 3Ha4YMTENbHO YMEHbLUMMIOCH coaepxaHne mukpoarperatoB B cnoe 0-20 cm
1 BO3pocno coaepxaHue dpakuuin >10 1 5-3 mm B BepxHen Yactn npodpund. KosduumeHT cTpykTyp-
HOCTW, B LIENTOM, OCTarncs B npefenax nokasaTernemn XopoLlero CTPYKTYPHOIO COCTOSIHMS.

MpuHUMNUanbHbIX U3MEHEHWIA B CTPYKTYPE NPOduns arperaTHOro coctaBa NaxoTHbLIX MOYB 3a
nepuog oT Nocagku neca Ao 3perioro COCTOSHUS He NMPOM30LLIIo, YTO CBUAeTENbCTBYeT 06 arperatme-
HOW YCTONYMBOCTM YEPHO3EMA KIKHOIO.

YCTaHOBMEHbI CYLLIECTBEHHbIE KOPPENSALMOHHBIE B3aMMOCBSA3U B COAEPKaHUM arperaToB pasnny-
HOWN pa3MepHOCTH, a TakkKe C coaepkaHneM HEKOTOPbIX opaKLuii rpaHyrioMmeTpuyeckoro coctasa. Koppe-
NSILMOHHBIX CBA3EN Mexay coaepaHnem dpakumin AC, rymycom m peakumen cpeabl (pH) He BbisiBNEHO.

MpencTaBnseT ocobbi nHTEpec uccnegosaHme cBa3n CAC noyB c cogepxaHnem u pacnpe-
AeneHneM KOpHen pasHoro gvameTpa.

Conclusions. On the basis of the comparative analysis of the AC of soils, soil-forming and
underlying rocks, the structure of the aggregate composition profile of southern chernozem on loess-
like sediments has been studied for the first time. The specificity of the AC structure is determined by
the asynchronous change of the ratio of 2 fractions (>10 and 3-1 mm) along the depth and the division
of the profile into 2 parts along the boundary of 50 cm, which corresponds to the boundary of sharp
decrease in the mass of roots of woody plants.

It was established that the AC of southern chernozem was formed on a structured mineral ma-
trix represented by loess-like clays. A comparative study of dated soil samples of southern chernozem
from the Bioresource Collection of the V. V. Dokuchaev Central Marine Research Center. Dokuchaev
(1950) with modern samples (2021) revealed different degree and nature of changes in the aggregate
composition of arable soils under the influence of afforestation. Under the influence of afforestation in
soils significantly decreased the content of microaggregates in the 0-20 cm layer and increased the
content of fractions >10 and 5-3 mm in the upper part of the profile. The structural coefficient, in gen-
eral, remained within the range of good structural condition indicators.

There were no principal changes in the profile structure of aggregate composition of arable
soils during the period from forest planting to the mature state, which indicates the aggregative stabil-
ity of southern chernozem.

Significant correlations were found in the content of aggregates of different sizes, as well as
with the content of some fractions of granulometric composition. No correlations between the content
of AC fractions, humus and the reaction of the medium (pH) were revealed.

It is of special interest to study the relationship of soil SAS with the content and distribution of
roots of different diameter.
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Abstract
Introduction. The article analyzes the adaptation capabilities of steppe and semi-desert plants to unfavor-
able conditions (resistance to low and high temperatures in conditions of moisture deficiency) for their wide-
spread use in enriching agrocenoses of forest-agrarian landscapes. The purpose of the work was to study
the biological properties and ecological characteristics of populations of the genus Atraphaxis, to assess
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