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Abstract. The influence of permanent fal-
low(since 1947) and winter wheat monocul-
ture with and without fertilizers (since 1964)
on the structural state of typical chernozem
in the Kursk region was determined. Virgin
chernozem was characterized by a high
content of agronomically valuable and water-
stable aggregates, the content of which was
88.1 and 82.1%, respectively. Among agro-
nomically valuable aggregates, aggregates
with the size of 1-5 mm predominated, the
share of them was more than 60%, and the
content of water-stable aggregates of this
size was 48.4%. The aggregate state of virgin
chernozem was estimated as excellent, and
the water resistance of the structure was
excessively high. Long use of typical cher-
nozem as arable land significantly affected its
structural state. The content of aggregates
with the size of more than 10 mm increased
sharply: by 38.4% in the variant with per-
manent fallow and by 20.9-23.7% in winter
wheat monoculture. Moreover, the content
of the most valuable fraction of aggregates
with the size of -5 mm decreased by 39.0%
(permanent fallow) and by 21.2-25.6%
(winter wheat monoculture). The number of
water-stable aggregates also decreased: 2.0
times for permanent fallowand 1.8-1.9times
for winter wheat monoculture. Water-stable
aggregates mainly had a size of 0.25-1.00
mm; aggregates of larger size either missed
or contained in minimum quantity. In this
regard, the average weighted diameter of
water-stable aggregates in arable soils de-
creased 4.4 times (permanent fallow) and
2.5-2.6 times (winter wheat monoculture)
compared to virgin soil. The structure of
typical chernozem was quite resistant to
long extensive anthropogenic load, its water
resistance was estimated as good.

Keywords: typical chernozem; agro-
nomically valuable aggregates; water-sta-
ble aggregates; weighted average diameter
of aggregates; structural state.

Author Details: V. G. Mamontov, D.
Sc. (Biol.), prof. (e-mail: mamontov1954@
inbox.ru); R. F. Baibekov, D. Sc. (Agr.),
corresponding member of the RAS, prof.;
V. I. Lazarev, D. Sc. (Agr.), deputy direc-
tor; S. A. Yudin, Cand Sc. (Agr.), leading
researcher fellow; S.A. Tsvetkov, post
graduate student; E.B. Taller, Cand Sc.
(Agr.), assoc. prof.

For citation: V. G. Mamontov, R. F.
Baibekov, V. I. Lazarev, S. A. Yudin, S.A.
Tsvetkov, E.B. Change of the Structure of
Typical Chernozem in the Kursk Region
under the Influence of Permanent Fallow
and Winter Wheat Monoculture. Zemlede-
lie. 2019. No. 1. Pp. 7-10 (in Russ.). DOI:
10.24411/0044-3913-2019-10102.

10

DOI: 10.24411/0044-3913-2019-10103
YAK631.416.4:631.459.2

KanunHoe cocTosiHMe no4s
CKJIOHOBOro arponaHgwadTa
Ha ro-seocrtoke 3anagHoii Cnbupwm

T. B. HEHAEBA, kaHaunpart
GuoNnornyeckux Hayk, crtapLumi
Hay4HbIW COTPYAHUK (e-mail:
nechaeva@issa-siberia.ru)

H. B. ronn, kanpupatrt
GuoNoruyecKux Hayk, ctapLumi
Hay4HbIW COTPYAHUK

0. A. CABEHKOB, kangupgart
GMONOrMYeCcKUX HaykK, Hay4HbIi
COTPYAHMK

H. B. CMUPHOBA, kanpgupat
GMoNOruYecKux Hayk, cTapLumii
Hay4HbIW COTPYAHUK

MHCTUTYT NnoYBOBEAEHUNSA

n arpoxumMmmnu Cnbumpckoro
otaenenua PAH, npocn. Akagemuka
NaBpeHTbeBa, 8/2, HoBocnbupck,
630090, Poccuiickas denepauns

Ha tepputopun lNpegcananpckon ape-
HUPOBAHHOWV PaBHWHbLI B JIECOCTEINHOM
30He Ha toro-Boctoke 3anagHoui Cubupu
(55°02°20" c.ww.; 83°50°00” B.A4.) npo-
BeaeHa KOMIMIEKCHasl OLeHKa KasuiHoro
COCTOSIHUSI CUJIbHOIYMYCUPOBaHHbIX MOYB
B BEPXHeW 4acTu CKJOHa Ha BbiCOTax
280...310 M n cpegHerymycupoBaHHbIX
no4YB B CPeAHeNr 1 HUXHEN 4acTsx CKJIoHa
Ha BbicoTax 220...280 n 190...220 m co-
OTBETCTBEHHO C y4eTOM rokasaresen,
XapakTepuayrLimx Kak KoJam4eCTBEeHHbIV
cocTtaB opM Kaausl, Tak U Ka4eCTBEHHOe
COCTOSIHNE CUCTEMbl KainiceneKTUBHbIX
noauumi (NogBMXHOCTb J1erkOOOMEHHOro
n 06MeHHOro kanus). B cunbHorymycu-
pPOBaHHbIX MO4YBax (MPEUMyLLECTBEHHO
arpoy4yepHO3eMbl) BbisiBJIEHO Hanbosibluee
coaepxaHve HeoOMeHHOro 1 06MeHHOro
kanusi. B cpeaHerymycupoBaHHbIX o4YyBax
BHW3 M0 CKJIOHY B psiAy arpo4yepHO3eMbl
— arpoTeMHO-cepblie — arpocepsie ycTa-
HOBJIEHO, C OAHOV CTOPOHbI, MOCTENEHHOE
CHUXEHnEe coaepxaHusi Bas1oBOro Kaaus, ¢
APYrov — roBbilLeHNne 06MeHHOro Kasusl.
BbisiB/ieHbl MO0XNTEIbHbIE KOPPENsiLmn-
OHHbIE CBS3U MEXAY COAEPXaHNEM J1ErKO-
06MeHHOro, 06MeHHOro 1 HeoO6MeHHOro
kanuvs B noysax. O6ecrneyeHHOCTb KyJbTyp
71€rk00O6MeHHbIM M 0BGMEHHbBIM Kasinem co-
0TBETCTBOBAasa HeyCTONYNBOMY N HU3KOMY
YPOBHSIM, HEOOMEHHbIM Ka/INEM — HEYCTOW -
YYIBOMY YPOBHIO, YTO yKa3blBAET HA CHUXEe-
HUE NMOYBEHHbIX PECYPCOB MOTEHLMAIbHOIO
BOCIMOJTHEHUS TOABUXHbIX GOPM 3TOro a/1e-
MeHTa. Pasnn4us ro 3anacam Haa3eMHOoi
¢puTOMacchl 0BCSIHO-ropoOXOBOK CMecH Ha
no4ysax CK/IOHOBOro arponaHawagra He
BbiIsSIBJIEHbI. 3HAYMMbIX KOPPESISILMOHHbIX
cBsI3el Mexay coaepxaHuem Kaausi B pac-
TEHUSIX 1 3aracamMmu Hag3eMHOV pUToOMacChbl
TpaBoCMecCH, a Takxe C coaepxaHnem
BasioBOro v MOABUXHbLIX POPM Kanusi B Mo-
4Bax He yCcTaHOB/IEHO. [ 00beKTUBHO

OLeHKMn 06ecrne4eHHOCTU KyJ/bTyp Kaimem
Lesnecoobpa3Ho MCMOIb30BaTb CUCTEMY
PErnoHasbHbIX LLUKas C y4€TOM Crieundukm
KaanmmiHoOro poHga nccaenyemMsix noYB v nx
rpaHy/1IoMeTpu4Yeckoro cocrasa.

Knio4yeBbie cnoBa: BasioBOV Kaaui,
noaBuxHbIe HOPMbI Kanusi, HEOOMEHHbI
Kkasinii, OBMeHHbIVi Kasinvi, 1erko0OMeHHbIV
Kanuv, rymyc, rpaHysoMeTpuyeckui co-
cTaB, 3anachl pUTOMacchl, Kaaui B pac-
TEHUSIX, BbICOTHbIE CTYMNEHU.

Ana untuposauns: KannviHoe co-
CTOSIHME 104YB CKJIOHOBOIO arposaHaLiagp-
Ta Ha toro-soctoke 3anaaHoui Cunbupun /
T. B. Hevaesa, H. B. lonin, O. A. CaBeHKOB 1
ap. // 3emnenenne. 2019. Ne 1. C. 10-14.
DOI: 10.24411/0044-3913-2019-10108.

Kanuin — He3aMeHUMbIN 3NEMEHT
MUHEpPanbHOro NUTaAHUS PacTeHUN,
KOTOPbIN BbINOSIHAET BaXHbl€ arpoxu-
MUYECKNE 1 3KOMornyeckme QyHKUmMn
B arpoueHosax [1, 2]. No 06o6uieH-
HbIM NUTEPATYpPHbLIM AaHHbIM [3, 4]
KaJIMHbIN GOHL NOYBbI YCIIOBHO MO/-
pasnensaoT Ha cneaywowme Gopmbl:
nerkoobmMeHHas (B TOM 4ucne Kanuim
MOYBEHHOro pacteopa), obMeHHas,
HeoOMeHHas M Kanun MOYBEHHOTO
ckeneta. lNepBble TP GOPMbI 3TOrrO
3/IeMeHTa B 3HA4YUTENTbHOW Mepe B3aun-
MOCBSi3aHbl 1 NOABEPraldTCsa B NOYBE
NOCTOSAHHOMY WM3MEHEHMUIO Mo, BNUS-
HMEeM PUINKO-XUMUYECKNX MPOLLECCOB
M XN3HEeOEesaTeNbHOCTM OPraHM3MoB.
MoaToMy Nerko06MeHHbI, 0OMEHHbIN
1 HEOOMEHHBbIV Kanni OTHOCAT K MOJ.-
BUXHbIM dOpMaMm, a X KOJIMYECTBEH-
Hoe onpepneneHne Hambonee LENecoo-
OpasHO NP MOHUTOPUHIE KaNNAHOIO
COCTOSIHUS NMOYB.

HepooueHka 06bEKTUBHOMN UHPOP-
MaLun O KanMinHOM COCTOSSHUM MOYB
arpougHO30B B YCI0BUAX AePULIMTHOTO
GanaHca anemMeHTa MOXET NMPUBECTHU
K YBENMYEHUIO Kanundukcmpyowen
Cnoco6HOCTN NouB [3, 4] U UHTEHCUB-
HOM MOBUIM3aUUK Kanus He TOJIbKO U3
HEeoOMEHHbIX POpPM, HO 1 N3 aNtOMOCK-
NINKaTOB, YTO B CBOIO O4Yepeb CHuXaeT
OydepHylo crnocobHOCTb, pa3pyLiaeT
NMOYBEHHbIN NOrNOLWAOWMIA KOMMIEKC
[1]. CooTBETCTBEHHO, B ByayLIEM MNO-
TpebytoTcs 6o51ee BbICOKME MHBECTULIMN
B BOCCTaAHOBJIEHME NOYBEHHOr O Ni1040-
poaust B OTHOLUEHUM 3TOrO 3/1IeMeHTa
MWHEPAaNIbHOrO NMUTaHNSA PaCTEHWNIA.

M3BecTHO, 4TO BOJIbLLYIO HAaCTb CYLLN
COCTaBNSAOT CKOHbI. B 3aBUCKMMOCTU
OT PacnoIOXEHUs NaxOTHbIX MOYB HA



3PO3NOHHO OMACHbIX CKJIOHAxX NPOUC-
XoouT anddepeHumnauna nx CBONCTB,
Bbl3BaHHasi 0COO6eHHOCTSAMM penbeda
N reOXMMUYECKOM MUrpaLumen anemMeH-
TOB NUTaHUS, 4TO, B CBOK O4Yepenb,
CIYXWUT MPUYMHON NPOCTPAHCTBEHHOMN
NecTPOTbl YPOXANHOCTU KynbTyp [5, 6,
7]. Pacnaluka CKJIOHOBbIX TEPPUTOPUIA
3emMsieaenb4eckor 30Hbl 3anagHon Cu-
6u1pun NpuBena K ToOMy, 4To B NocneaHne
rogbl Naowaab 3PO3NOHHO OMACHbIX
3emMenb npubnuamnacek K 10 MiH ra,
npunyem 6onee 6 MNH ra B pasnny-
HOW cTeneHn NoaBepXeHbl CMbIBY U
pednaunn [8]. YunteiBas, ¢ O4HON
CTOPOHbI, MUHUMabHbI YPOBEHb UC-
Nosb30BAHUSA KaIMNHbIX YyOO0OPEHN B
3emnegenun pervoxa [9, 10], ¢ opy-
roi, NHTEPEC K OCBOEHUIO TEXHONOM M
afanTUBHO-NaHAWAMTHOrO U TOYHOro
3eMienenns, UCCneaoBaHus no OLEH-
Ke KanniHOro COCTOSIHUSA NOYB CKIIOHO-
BbIX arponaHawadToB C NPUMEHEHNEM
MeTOoLO0B LUMPPOBOro Kkaptorpadupo-
BaHWS BECbMa aKTyaslbHbl.

Llenn nccnepoBaHns — CpaBHUTL CO-
[ep>XaHne BasoBOro Kanus n NnoaBux-
HbIX ®OPM 3TOr0 3/IEMEHTA B CUSTbHO- 1
cpenHerymMycmpoBaHHbIX Mo4YBax, pac-
MOJIOXEHHbIX Ha Pa3HbIX TMMCOMETPU-
YECKNX YPOBHSAX; OLLEHUTb KannmHoe
COCTOSIHWE NMOYB HA OCHOBE KOMIMJIEKC-
HOrO MCMNOJIb30BAaHUSA NokasaTtenemn n
rpagauuii o6ecrne4yeHHOCTU KynbTyp
Kanuem; cpaBHUTb 3anacbl HaA3eMHOW
durTOMacChl OBCSHO-FOPOXOBOM CMECK
1 COAEPXaHNE Kanus B PACTEHUSX.

MccnepoBaHme NnpoBoavan Ha Tep-
putopun MNMpeacananpckon ApeHnpo-
BAHHOW paBHWUHbI B JIECOCTEMNHOW 30HE
Ha toro-soctoke 3anagHoit Cubupn
(55°02°20" c.w.; 83°50°00” B.A4.). Yua-
CTOK MaxoTHOro yroabs nioiwaabto 225
ra n NPOTAXEHHOCTbIO 4 KM 3aHMMaeT
TeppuTOopUIo BOAOCOOPHLIX BaccenHoB
pek Npba n Xanpysoska (puc. 1). Ha
y4yacTke BblAENWAN CKIIOHOBbIE MO3U-
uMn ¢ npeobnagaowymm noYyBamMmm Ha
CneayloLmnX BbICOTHbIX CTyneHax: BC, —
B BEPXHEW 4aCTWU CK/OHA Ha BblCOTax
280...310 m; BC, n BC,, — B cpeaHei
yacTtu cknoHa 260...280 n 220...260 m
COOTBETCTBEHHO; BC, — B HUXHE Ya-
CTU ckJIoHa Ha BbicoTax 190...220 m.

JnarHocTrky noyB NpoOBOAUAN CO-
rnacHo knaccudukaumm noys Poccun
[11] ¢ oTOBOpPOM MHAUBUAOYANbHbIX
npo6 (n = 55) n3 NaxoTHOro ropu-
30HTa (0...30 cM) NO HeperynapHomn
ceTke. KoopanHaTbl Touek onpobosa-
HUS ONpenensanu ¢ UCNOJIb30OBAHNEM
CUCTEeMbl Te0NO3NLUOHNPOBAHUS
(GPS, Garmin eTrex Vista), no4BeH-
HYIO CbeMKY BbIMONIHAN B MacLuTa-
6e 1 : 5000 [12]. LUudpoBbie kapTbl
CBOWCTB MOYB COCTaB/ISANAN C UCMOJb-
30BaHMeM MnporpamMmHoro obecneye-
Huga Variowin 2.2., Surfer 8.0., ENVI 5.0.
3anacbl Hap3eMHol putomaccsl (SHD)
OBCSIHO-TOPOXOBOV CMECU Onpeaensanu

MEeTOZ0M YKOCOB C OTOOPOM MHAU-
BUAyanbHbIX Npob (n = 38) ¢ yyeTHoW
nnowaau 0,25 m2.

CopepxaHune rymyca B no4yse oripe-
nensnm meToaom 6MxpomMaTHOro oOKuc-
neHus no TIOPUHY; BaJOBOro azoTa
(N_,,) — no Keenbaanio; rpaHynomeTpu-
Yecknin coctas — no KaynHckomy; pH Bo-
ZHow cycneHsuu (pH, ) — noTeHunome-
Tpuyecknm metogom [13]. CopepxaHme
Banosoro kanusa (K_ ) B no4sax nsme-
pAAnN METOAOM aTOMHO-3MUCCUOHHOIO
cnekTporpadmnyeckoro aHannsa B Cyxmx
nopowkoobpasHbix obpasuax, noa-
BUXHbIX GOPM 3JIeMeHTa — METOLOM
aTOMHO-abCcopOLUVOHHOM criekTpome-
TPUM C UCMNONb30OBAHNEM CleayoLMX
3KCTPareHTOB: NIErkOOOMEHHbIN Kanui
(K,)—0,0025M CaCl,; 0GMEHHbI kanui
(K,g,) = 1M CH,COONH,; HeOGMEHHbIM
kanun (K - ) -1 MHNO, c kunayeHnem.
CopepkaHue kanus B HaA3eMHOM GUTo-
mMacce TpaBoCMeCHU (Kpacr) onpegensnu
MeTOAO0M MOKPOro 030JIEHUSI B CMEcHu
CEepPHOW 1 XNOPHOM KncnoT no MH36ypr
[14]. Ero ypoBeHb B MOYBEHHbIX 1 pac-
TUTENbHbLIX 06pa3yax paccymnTbiBanu
Ha anemMeHT (K) n nepecyuTbiBann Ha
BO34yLWHO-Ccyxoe BewecTBO. OueHKy
3HA4YMMOCTU Pas3NYnin cpeHuxX 3Ha-
YEHU NPOBOAMIIN C UCMOJIb30OBAHUEM
t-kputepua CrologeHTa n U-kputepus
MaHHa-YuTHu.

MpuBopopasnenbHbie N NPUAO-
JIVHHbIE CKJIOHbI HA Uccnenyemon
TeppuTopun nokatble (YKJIoH 2...5%) n
cunbHonokaTble (ykfioH 5...10°), yto
onpenensieT 3Ha4YUTENbHYIO Y CUIbHYIO
CTEeneHb ONacHOCTM Pa3BUTUS 3PO3nN,
0C0BEHHO Ha pacnaxaHHbIX y4acTKax.
YCTaHOBMEHO, YTO MOYBbI B BEPXHEN
yactu ckioHa (BC)) meHee noasepxe-

Hbl CMbIBY, MO CPABHEHUIO C MOYBaAMU
B CPeAHEN N HUXHEW 4acTax CkioHa
(BC,-BC,).

CornacHo rpynnupoBke Mo4YB no
copepxaHuio rymyca [11] arpoyep-
HO3EMbl B BEPXHEWN 4aCTW CKJIOHA Ha
BbicoTax 280...310 m (BC,) oTtHocATCA
K CUJIbHOTYMYCUPOBAHHbLIM (5...8 %);
arpoyepHO3eMbl, arpOTEMHO-CEpPbIE U
arpocepble NoYBbl B CPEOHEN N HUXKHEN
YyacTax cknoHa Ha BeicoTax 190...280 m
(BC,-BC,,) — K CpeHerymyCcupoBaHHbIM
(3...5 %). 'ymyc — ocHOBHOE feno no-
YBEHHOro a3oTa, NoaToMy ypoBeHb N
B noysax Ha BC, Takxe CyuleCTBEHHO
Bble, 4em Ha BC -BC, (tabn. 1). Mo
CPaBHEHUIO C 30HaNbHbIMX NOYBaMM
3emMnenenbyeckor 30Hbl 3anagHon
Cwn6uvpwn [15] conepxanune N, 1 o6o-
raweHHOCTb ryMmyca a3oToM B noYBax
CKJIOHOBOTO arponaHawadra Huxe
CPeOHMX 3HAYEHUI, YTO YKa3blBAET Ha
yXyALlEeHNEe NapamMeTpoB UX NMOTEHLN-
anbHOro Nioaopoans.

MouBbl XapakTepu3yTcs Clabokmc-
J1011 1 61IN3KON K HENTPanbHOM peakumen
cpenbl, TSXEeNOCYNMHUCTLIM FPaHyno-
METPUYECKUM COCTaBoOM (CM. Tabn. 1).
PacnpegeneHve opakunii Gnsndeckom
rMHbI HEPAaBHOMEPHO, 4YTO CBSA3aHO, Mo-
BUOVIMOMY, C U36UpaTeibHbIM BbIHOCOM
NOYBEHHOrO MaTepmana Ha pacnaxveae-
MbIX CKJIOHaX Mpu CTOKE TasibIX U JINBHE-
BbIX BOA. Tak, B CPeAHEryMYCUPOBAHHbIX
noysax BHM3 no ckyoHy ot BC k BC,,
YCTaHOBJIEHO YMEHbLLEHNE COOEP>XKaHUSs
cpefHe- 1 MenkonblieBaTbiX YacTuL, u
yBEJINYEHME LONUN NIUCTON dpakLnm.
CenekTVBHbIN BbIHOC MOYBEHHbIX Ya-
CTML, HA 9PO3MOHHO OMNACHbIX CKIOHAaX
OTMEYEeH Takxke B paboTax Apyrux uc-
cneposarenen [5, 16, 17].
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Puc. 1. Kapma meppumopuu ucciedoeanus u cxema omoopa nOYEeHHbIX Npoo. CRAOUIHOL
AUHUeH NOKA3aHbI KOHMYPbl HOYE, PACNONONCEHHbIE HA PA3HBIX 2UNCOMEMPUMECKUX YPOBHSX,
NYHKMUPHOU — A0XCOUHA CIMOKA; MOYKAMU — cXeMa ombopa noueentvix npoo. Ilougol (mun
u noomun, 30ecv u danree): AYTHD + AYTHT — aepoueprosem enuHuUCmo-uitio8UaNbHblil
2NH0BUUPOBAHHDLIL 8 COHCMAHUU C A2POHEPHO3CMOM 2AUHUCIO-UANIOBUANLHBIM MEMHOSA3bIKO-
samvim; ACTD — acpomemno-cepas snreuuposannas; ACH — aepocepas 3n08uuposanHas;
AC3me — aepocmpamosem memHOZYMYCO8blll 600HO-AKKYMYAIMUBHbLIL HA MEMHO-CEpOll

3ﬂ}06uup06’aHHOﬁ nouee.
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1. CBoiicTBa naxoTHOro ropusoHTa (0...30 cM) NOYB CKJIOHOBOIro arponiaHgwadpra v
napamMeTpoB pacTuTesnbHoCcTH'

BbICOTHbIE CTYNEHM 1 Npeobiagaouime noYBbI?
BC, BC, BC, BC,
[MokasaTenb (280...310 m) (260...280 m) (220...260 m) (190...220 m)
A4 o+AY T A4 o+AY T AC? AC?®
(n=16) (n=14) (n=13) (n=12)
MapameTpbl NOTEeHUMaNbHOro naogopoaus
f'ymyc, % 7,.37+1,49 5,02+1,18* 3,66+0,69* 3.60+0,94*
3,67...9,14 3,50...6,81 2,48...5,00 1,98...5,28
N, % 0.34+0,06 0,24+0,06* 0,18+0,03* 0,18+0,05*
0,24...0,46 0,15...0,32 0,12...0,24 0,11...0,25
C: N (monsipHoe) 14.8:14,3;16.6 14,2;14,0; 14,0 13,9+1,5 13,721
10,4...21,4 13,2...16,1 10,9...17,0 10,0...18,2
PH,.. 5,84+0,18 5,72+0,14** 5,73+0,16 5,83+0.17
5,55...6,16 5,46...5,95 5,40...5,96 5,47...6,09
IpaHynomeTpuyeckui coctas
Mbib cpen- 12,4+1,3 13.5+¥1,9 10,9+1,1* 11,3+1,3**
Has, % 9,2...14,8 10,2...16,4 8,8...12,6 9,1...14,2
Mbinb menkas, % 20,8%1.,7 16,5%1,5* 15,8+1,5* 15,5+1,6*
17,6...22,8 13,8...19,2 12,6...17,9 13,0...19,2
nn, % 16.7+3,8 15.4+3,0 17.6;18,6;18.4 22,7;21,8;23,1*
11,9...25,5 11,6...20,6 10,4...20,5 18,1...33,5
®duanyeckas 49,9+3.0 45,4+3,0* 44 3+1,9* 49,5:48.8:46.6
rnuHa, % 44,2...57,0 41,0...51,7 40,1...46,5 46,2...59,9
KanuiHoe cocTtosiHne
Kiam % 1.56%0,17 1.66+0,15 1,60£0,23 1,37+0,18*
1,26...1,81 1,44...1,87 1,28...2,04 1,18...1,73
K oogmr MI/KT 1539481 1425+128* 1442;1408;1307* 1407+144*
1400...1725 1251...1693 1239...2023 1186...1739
K g MI/KF 201+27 158+18* 161;158;166* 188+47
158...236 124...202 130...272 138...280
K., Mr/kr 10.0+2,0 9,5:8.8:8,4 10,5:8.4:8.0 9,9:8.8:8.0
7,6...14,0 6,8...17,6 7,6...24,4 7,6...16,4
K oo * Koo 7,8+0,91 9,1+£0,90 9,1%1,21 7,9+1,91
6,5...9,9 7,0...10,1 7,4..11,2 4,3...10,1
Koot K., 20,5+3.1 17,225 16.6+3.3 19.3+3,5
15,6...26,8 11,5...21,8 9,4...20,8 13,0...27,7
3anacbl Hag3eMHoii putomaccel (BHD) n cogepxxaHue kanus
B OBCSIHO-rOpPOXOBOW CMecu
3HD, r/m? 134+29 144+32 172+37 143;154:165
78...190 102...210 143...214 92...165
(n=16) (n=14) (n=3) (n=5)
Kpaer % 3,19+0.27 3.,49+0,42** 3,18+0,10 3.22+0,24
2,68...3,65 2,69...4,08 3,06...3,26 2,91...3,55

'B yncanTene A8 HopMasibHO PacrpeneseHHbIX JaHHbIX yKa3aHbl cpegHee 3HayeHue v
cTaHgapTHoe OTkIoHeHne (M+s), ans HeHopMasibHO pacrnpeneneHHbIX AaHHbIX — cpeaHee
3HaveHune, meavaHa nmoaa (M; Me; Mo); B 3HameHaTtene — avarna3oH 3Ha4eHuvi (min...max);
n — 06bem BbIOOPKU;

20603Ha4eHusI 1o4YB — CM. puc. 1;

* — nokasartenu, cTatucTndeckm 3Ha4ymmo (p<0,01) oTamyarowmecs: OT TakoBbIX B 0YBax

Ha BC;
** — o1m4ms 3Ha4mmMbl rpy p<o0,05.

CpenHee conepxanune K B ckio-
HOBbIX MOYBax BapbMpPOBao B Npeae-
nax 1,37...1,66 %, 4To xapakTepHO A
aBTOMOP@HbIX No4B 3anagHoi Cnbupu
[4, 18]. B cpegHerymycmpoBaHHbIX
noyBax BHM3 MO CKJIOHY BbIBJIEHO
CYLLLECTBEHHOE CHUXEHNE BESINYUHBI
3TOro nokasaTtens B 1,2 pasa oT arpo-
YyepHo3eMoB Ha BC, k arpocepbiM Ha
BC,, (cm. tabn. 1, puc. 2 A).

Honsa K, ., OT BaNoBOro coaepxa-
HWS 3NeMeHTa B NoYBax Bapbuposana B
npepenax7...14 % (puc. 3 A). B cpen-
HEerymMycupoBaHHbIX noysax Ha BC, ,
OHa 6blNa CyLEeCTBEHHO HUXE, YEM B
CUbHOTYMYCUPOBaHHbIX Ha BC, (cwm.
Tabn. 1, puc. 2 b). O6ecne4yeHHOCTb
pacteHuii K - Ha noysax CKjoHa
HeycTolumeaa (<1800 mr/kr), cne-
[ooBaTeNnbHO, Ha a30THO-GOCHOPHOM
doHe 6yneT oTMeYaTbCs NOTPEOHOCTL
B KaNNMHbIX yoobpeHusx [4, 19].
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[Tpn MOHUTOPUHIE KanMMHOro co-
CTOSIHUS! MOYB OCHOBHOE BHUMaHMe
yAEenaT ero o6MeHHon dopme. Jong
K4, OT BAJIOBOIO COAEPXAHMNA 3/1EMEH-
Ta B no4ysax coctasnana 0,8...2,1 %
(puc. 3 B). Hanbonblunii yposerb K
OTMEYeH B CUJIbHOTYMYCUPOBAHHbIX
noysax Ha BC, (cm. tabn.1, puc. 2 B).
B cpenHeryMmycupoBaHHbIX MoYBax Ha
BbicoTax BC, , C OOHOW CTOPOHbI, OH
OblN1 HUXE, C APYroi — NOCTENEHHO yBE-
NN4MBasncs yBenmyeHmne BHU3 Mo CKIIOHY
B psAy arpo4epHO3eMbl — arpoTEMHO-
cepble — arpocepblie NOYBHbI.

Bonee Boicokoe copepxanne K .
B arpocepoi rno4se, no CPaBHEHUIO C
OPYrMMKU cpeaHerymyCcuMpoBaHHbIMU
no4YyBamm, BEPOSITHEE BCEr0, CBA3AHO C
yBeSIMYeHneM Jonu GrU3nyeckom rMunHbl
B LLeJIOM U UINCTON ppakunm B 4acT-
HOCTWU, Tak KaKk OCHOBHbIM PE3EPBOM
HeoOMeHHOro 1 06MeHHOro kKanusa B

CYMMHUCTBIX MOYBAX CYUTAIOT U "
KPYMHyto Nbinb [4, 18].

CopnepxaHvie K . B moyBax Ckjo-
HOBOro arponaHawadTa B cCpegHeM
Bapbuposano ot 158 no 201 mr/«kr, 4to
COOTBETCTBYET MOBbILLEHHOMY YPOBHIO
06ecrneyeHHOCTU KyNbTyp Kajavem no
rpagaunmn Arpoxumcnyx6bl Poccun
[20]. OgHako no wkane, paspaboTaH-
Hown B. H. Akumerko [4, 19], ero MoXHO
oxapakTepunsoBaTb Kak HEYyCTOM4YnBoe
n Hn3koe (200...250 n <200 mr/kr co-
OTBETCTBEHHO), ONTUMASIbHbIN YPOBEHb
K, 5., 4191 TAXENOCYIIMHUCTBIX NOYB 3a-
nagHoii Cubupu cocTasBnseT nopsaka
250...300 mr/kr.

OcHoBHasl 4aCcTb OT 06LWero KO-
yecTBa MOrIOLLAEMOro pacTEHUSMN
Kanusa TpaHCNOPTUPYETCHA K KOPHAM
MacconoTokoM n gudodysunen [21],
NO3TOMY COZEPXaHUEe B NMOYBE Nerko-
o6MeHHON dopMbl 3TOrO 3nemMeHTa
XOPOLO OTpaxaeT TeKyLine ycnoBums
KaJUMHOro NUTaHUa pacTeHuin [3,
4]. B CKJIOHOBbIX MOYBax OHO UMeENO
00BOJIbHO 651M3KMe BENNYUHBI (CM.
Ta6n. 1, puc. 2 ) 1 COOTBETCTBOBANIO
HEYCTOMYMBOMY U HU3KOMY YPOBHSAM
obecrnevyeHHOCTM pacTeHuit kanmem
(10...20 1 <10 Mr/Kr COOTBETCTBEHHO)
[4,19].

Hapsigy ¢ konnyecTBeHHbIM onpene-
JNieHneM cogepxaHnsa Gopm Kanuns B no-
YyBax, NPeaCcTaBASET UHTEPEC NCMOSb-
30BaHMe NapameTpoB, OTPaXaLmx
Ka4yeCTBEHHOE COCTOSIHME CUCTEMBI MO-
YBEHHbIX KaNMNCENEKTUBHbBIX MO3ULNIA.
K nx yncny oTHOCUTCSH NOABUXKHOCTb
Kanusl, pacc4YnTblBaemMas Kak oTHoLle-
HMEe MeHee NoABUXHON HGOPMbl 3TOrFO
anemMeHTa Kk 60o5ee NoABMXKHOM, N YEM
y>Xe Takoe COOTHoLleHune, TeM Bosblue
NnoABWXHOCTb kanus [3, 4, 18].

Mo BenuunHe otTHoweHnn K K
nK,, K, CyLWecTBeHHbIX pas3inyni B
noYyBax CKJIOHOBOro arponaHawadra
He BbiiBieHO. Hanbonbluas noaBux-
HOCTb 1IErKOOOMEHHOro kanusa (no
oTHoweHuio K K ) yctaHoBneHa B
cpenHeryMmycupoBaHHbIX NOYBax cpes-
Hew YacTu cknoHa Ha BC, |, oco6eHHo
B palioHe NoXO6MHbI CTOKa; 0OMEHHOr0
Kanua (No OTHOLIEHWNIO KHewMLKosm)
B arpocepbiXx MOYBax HUXHEN 4YacTu
cknoHa Ha BC,, (puc. 3 B, I'). OueHka
TEKYLLLEro KaIMmMHOro COCTOSHUS NOYB
COOTBETCTBOBANIA ONTMMasbHOM 0be-
CMEeYeHHOCTM Mo OTHOWeHuo K-
Ko (9...7) [4], KOrOa ypoBeHb HE0O6-
MEHHOT 0 Kanus cnocobeH onepaTMBHO
BOCCTaHaBNMBaTb COAEepPXaHne 0OMeH-
HOWM OpPMbI B Cliy4ae «BCrjecka» ero
notpebnenus pacteHnamu. OgHako rno
abCOoNOTHOMY KOIMYECTBY MOABUXHbIX
dopM Kanus B N0YBaxX OTMEYEHO CHU-
XeHune kak Hanbosee AOCTYMHbIX GopPM
anemeHTa (K 1K _ ), Tak n NOYBEHHbIX
pPEeCypCOB UX MOTEHUMANbHOrO BOC-
nonHexus (K . ). CnenosaresibHO, Ha-
AeXAbl Ha HencYepnaemble NOYBEHHbIE

'K
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3anachbl Kasns He COBCEM COCTOSATENb-
Hbl, YTO NOATBEPXAAET OTCYTCTBUE
anbTepHaTuBbl c6anaHcUpoOBaHHOMY
NPYMEHEHNIO MUHEPasbHbIX yoobpe-
Hui [1, 3, 4].
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2. KoadpdpuumeHTbl Koppensuuu CnupMmeHa Mexay coaepXXaHuem Kanuvs B No4YBax,
pacTeHusx u 3anacamm Haa3emHon ¢putomaccsl (SBHD) oBcAHO-ropoxoBoi cmecu

n gRavEln | Ksan KHeOGM | Koém | Kno | 3H q) | K&acr
Ksan
KHeoﬁm X -
oo X 0,48 -
K, X 0,40* 0,68** —
3HD X -0,34* X X -
_Kw X X X X X =

X — Koppes[aunn ctatnctn4eckn He3Ha4mmaol.

* — Koppensumu 3aMeTHOV Y BbICOKOU CUJIbI

cBa3un (p<0,01), ** — ymepeHHow cubl cBs3u (p<0,01).

MeXay coaepXaHnem BasioBOro Ka-
NS N NOABUXHBLIX GOPM 3NIEMEHTA
CTaTUCTUYECKN He3Ha4YuMbl (Tabn. 2).
AHanornyHble 3aKOHOMEpPHOCTUN yCTa-
HOBJIEHbI 1 B paboTax Apyrux aBTOpoB
[1, 3,4, 18].

Pasnnyua no 3H® oBcaHO-ropo-
XOBOW CMECK Ha MO4YBax CKIOHOBOIO
arponaHawadTa He BbIABIEHbI (CM.
Tabn. 1). Koppensaumm BENNYUH 3TOrO
nokasaresisi C CoAepXXaHMeM Nerkoob-
MEHHOro, 06MeHHOro 1 BasoOBOro Ka-
1S B NOYBax He yCTaHOBNEHbl. OgHaKo
OTMeyYyeHa obpaTHasi CBA3b YMEPEHHOMN
cunbl 3H® ¢ konnyecTBoM HEOOMEH-
HOro Kanus B no4ysax (cm. Tabn. 2), 4to
BEPOATHO CBAA3AHO C 60Jsiee BbICOKUM
BbIHOCOM MOABWXHbIX GOPM 3TOro
afieMeHTa npu yBeam4yeHun npoayk-
TUBHOCTU TPaB.

CoaepxaHue kanms B Haa3eMHOMN
duTomacce TpaBocmecu, otobpaH-
HON B ase KylWweHUsa 3/71aKoBOro
KOMMOHEHTA, OblS10 LOCTATOYHO BbICO-
Kkum (2,68...4,08 %) ¢ HanbonbLwmmMmn
3HAYEeHUSAMWN HA CpeaHerymycupo-
BaHHbIX arpo4yepHO3emMax B CpeaHei
4yacTu CKJIoHa Ha BbicOoTax 260...280 m
(cm. Tabn. 1). B TO e Bpems B 3epHe
SPOBOW MLIEHWLbI HA 9TOM y4yacTke
B YCJ/IOBUSIX 9KCTEHCUBHOIO 3eMrie-
Nosb30BaHUSA OHO ObINIO HUXE OMTU-
ManbHOro yposHs (0,60 %) [4] v Ba-
pbupoBano B npegenax 0,41...0,50 %
[22]. BHaYMMbIX KOpPPENAUNOHHbIX
CBA3eN Mexay coaepXaHuem kKanusg
B PACTEHMSX U 3anacamMm HaaA3EeMHOMN
duTomMacchl TpaBoCMeCH, a Takxe C
napamMeTpamu KaammHOro COCTosHUSA
NMOYB CKIOHOBOTO arponangwadTa He
ycTaHoBNeHo (cM. Tabn. 2).

BbiBOAbl. B BepxHel yacTu apo-
3MIOHHO OMACHOro CKJIOHA Ha BbICOTAxX
280...310 m, roe npeobnagaioT Cuib-
HOFyMYCUpPOBaHHbIE arpoyYepPHO3EMbI
BbISIBIEHO Hanbonbllee cogepxaHne
HEOOMEHHOW 1 06MeHHON popm Kanus
B NaxoTHOM ropu3oHTe. B cpenHen
M HUXKHEN 4acTsAX CKJIOHA Ha BbICOTax
220...280 n 190...220 m cooTBeT-
CTBEHHO CO CpeAHerymMycupoBaHHbI-
MW MOYBaMu B PSIAY arpO4epPHO3EMBbI
— arpoTeMHO-Cepble — arpocepble
yCTaHOBJIEHO, C OOHOWN CTOPOHbI, MO-
CTENeHHOEe CHUXEHNEe CoaepXaHus
BaJIOBOr0 KaJinsd, C APYrov — NoBbille-
HMe 0OMEHHOro kanus. YCTaHOBMEHbI
NOJIOXNTENbHbIE KOPPENALNOHHbIE
CBSI3M MeXAy YPOBHEM N1ErKOOOMEHHO-
ro, 06MeHHOro 1 HeOOMEHHOr o0 Kanus
B NMo4Bax.

Mo copmepxaHuto NerkooOMeHHOro
n 06OMEHHOro Kanus B noysax CkJo-
HOBOro arponaHgwadra ¢ y4eToM unx
TAXENOCYIMHUCTOrO rpaHyoMeTpu-
4yeckoro coctaBa 06ecneyeHHOCTb
KYNbTyp 9/1€MEHTOM COOTBETCTBYET
HEeYCTONYMBOMY N HU3KOMY YPOBHSIM,
HEeOOMEHHOI 0 Kanns — HEYCTOMYNBOMY
YPOBHIO. DTO yKa3blBaeT Ha CHUXEHNE
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NMOYBEHHbIX PECYPCOB NOTEHLNANBHOIO
BOCTOJIHEHMS NOABUXHbBIX GOPM Kanus
1 He0BXO0AMMOCTb BHECEHUS KaNIMNHbIX
ynoobpeHunii (Ha a3oTHO-POCPHOpPHOM
boHe) ansa adpOEKTUBHOI0 GYHKLMNOHN-
pOBaHMA arpoLeHo3a 1 NogaepXXaHns
nnoaopoaMs MoYyB.

Pasnuuma no 3anacam Haa3emMHom
durTomMacchl OBCAHO-FOPOXOBOW CMECH
Ha CUJIbHO- U CPEeOHEryMyCUpPOBaHHbIX
noYyBax CKJIOHOBOro arponaHawadra
He BblgBNeHbl. CoaepxaHne kanums
B TpaBocMecu, oTobpaHHON B dase
KYLLIEEHUS 3/TaKOBOr0 KOMIMOHEHTa, Ba-
pbupoBano B npegenax 2,68...4,08 %.
3Ha4YNMbIX KOPPENSALNOHHbLIX CBSA3EN
MexXay Coaep>XXaHNeM Kanunsi B pacTeHU-
AX 1 3arnacamMmm Hag3eMHom GUToOMacChl
TPaBOCMECH, a TaKXe BasIOBOrro Kanus n
NOABMXHBIX GOPM dNEeMeHTa B NoYBax
He YCTaHOBJEHO.

MHBeHTapmnsaums no4YB CKIIOHOBOIO
arponaHgwadTa no ux KaanmHomy
COCTOSIHMIO C COCTaBIEHUEM KapT
coAepXaHus BasoBOro Kanusa n nog-
BUXHbIX GOPM dn1emMeHTa no3sonuna
6onee HarNaoHO onpenenuTb reo-
rpadnyeckoe pacrnonoXeHmne Noye ¢
pasnnN4yHoM 06eCrneyeHHOCTbIO KyNbTyp
KasiMeM 1 BbISIBUTb MOYBEHHbIE apeabl,
B KOTOPbIX CYLLECTBYeT Hanbobluas
NOTPebHOCTb B Y/y4LLEHUN KaNNIAHOTO
MATaHNSA PacTEHUN.
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Potassium Status of

the Slope Agricultural
Landscape in the South-
East of Western Siberia
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Abstract. Potassium state of soils was
assessed comprehensively in the Cis-
Salair drained plain in the forest-steppe
zone of Western Siberia. It was assessed
the status of soils with a high humus con-
tent (high-SOM soils) at the altitudes of
280-310 m a.s.l. (located in the upper
part of the slope) and soils with a medium
humus content (medium-SOM soils) at the
altitudes of 220-280 and 190-220 m a.s..
(located in the middle and lower parts of the
slope, respectively). The indicators were
taken into account which characterized
both the quantitative composition of potas-
sium forms and the qualitative state of the
system of potassium-selective positions
(mobility of exchange and easily exchange
potassium). The high-SOM soils, predomi-
nately agrochernozems, were found to have
the highest content of non-exchange and
exchange potassium. The medium-SOM
soils, which changed down the slope from
agrochernozems to agricultural dark-grey
soil and further to agricultural grey soils, had
the total potassium content gradually de-
creased while exchange potassium content
increased. Positive correlations between the
amount of easy exchange, exchange, and
non-exchange potassium in the soil were
established. Crop supply with soil exchange
and easily-exchange potassium matched to
an unstable or low level, while non-exchange
potassium supply could be graded as un-
stable, altogether indicating the reduction
of soil resources for potential restoration
of mobile potassium forms. Differences in
reserves of the aboveground phytomass of
an oat-pea mixture on the soils of the slope
agrolandscape were not revealed. Sig-
nificant correlations of potassium content in
plants with the reserves of the aboveground
phytomass of the grass mixture, as well as
with the content of total and mobile forms of
potassium in soils were not established. For
an objective assessment of the availability
of potassium for crops, it is advisable to
use a system of regional scales, taking into
account the specificity of the potash fund
of the studied soils and their granulometric
composition.

Keywords: total potassium; mobile
potassium forms; non-exhange potassium;
exchange potassium, easy exchange potas-
sium; humus; granulometric composition;
phytomass reserves,; potassium in plants;
altitude.
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