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Knroueeble croea: 6uoyeons, 2paHynomempuyeckull
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posaHHOCMU, aspomemHo2ymycosbili nodben, Endoargic
Anthrosols (Endoclayic), HanbHuti Bocmok Poccuu.

Bnepable ans arponoys tora MpuMopckoro kpas Ha npu-
Mepe arpoTEMHOTYMyCOBbIX MOAOENOB paccMaTpyUBaeTcs
BNWSIHME BHECEHHOO B noyBy 6uoyrns (buovapa), npousse-
[EHHOro 13 ApeBecHbIX ocTaTkoB bepesbl Betula alba, nony-
YEHHOro MeToAoM nuponuaa npu Temnepatype 360-3800C,
Ha (Pu3n4eckMe CBOWMCTBA MOYBLI: rPaHyNOMETPUYECKUA CO-
cTaB, KoadhdmumeHT aucnepcHocTn no Kauunckomy (Kg),
CTeneHb arpermpoBaHHocTW no baisepy u Poagecy (Ar),
taktop cTpykTypHOCTH (KC) no BapgtoHuHoit B 3aBMCUMOCTH
OT pasHbIX 403 BHeceHus buovapa (1 kr/m2 (10 1/ra) n 3 kr/m2
(30 T/ra)) u HanNWMuKa SpeHaxHoOM MENMOPaTUBHON CUCTEMBI.
BbIsIBNEHO, YTO NaxOTHblE FOPU3OHTLI arpOTEMHOMYMYCOBBIX
noabenoB BCeX BapUaHTOB OMbITa TSHXKEMOro rpaHynoMeTpy-
4eCKOro COCTaBa W C BbICOKUM COAEPXKaHNeM cppakLmit Kpyn-
HOM M Menkoi nbinu. IMpu BHeCEHUN Buoyrns B nobon fose
M3MEHEHWIN B rpaHyNIOMETPUYECKOM COCTaBE HE MPOUCXOANT.
B 6e3gpeHaxHoi cucteme JONrOBPEMEHHOE BMsHWE Buo-
YIS YBEMMUMIO KOMMYEeCTBO dhmamdeckoro necka. Mocne-
Aenctane brnoyrnsa ymeHbLUaeT kKoahPULMEHT ANCIEPCHOCTM
BO BTOPO/ oA MPUMEHEHUS, YNy4Llas MUKPOOCTPYKTYPEH-
HOCTb MOYBbI BHE 3aBUCKMOCTW OT BHECEHWS 403bl BMoyrns
W Hanmnuus OpeHaxHon cuctembl. CTeneHb arpernpoBaHHo-
CTW MOYBbI YMyyllaeTcs ¢ NpUMeHeHWeM Buoyrns BO BCex
BapuaHTax onbita. CTPYKTYPHOCTL NOYB MOBbILLIAETCS B nep-
Bbl rOf NPUMEHeHWs Buoyrna BO BCeX BapwaHTax Ao03 W
Hanuumsa N OTCyTCTBUS ApeHaxa. Mocnegencteue Buoyr-
N BO BTOPOW rof, MOHWXaeT CTPYKTYPHOCTb Kak MpocTpaH-
CTBEHHO, TaK W XpOHOMOrMyecku. lNnaHupyercs nomnyyeHue
XPOHOMOMMYECKUX W MPOCTPAHCTBEHHBIX AAHHBIX MO TMAPO-

(hU3MYECKUM NapaMeTpaMm MoYBbI U UCCrIeA0BaHNE BRUSHNS
BHECEHHOro B MouBy Guoyrns Ha napameTpbl (PUIMYECKNX
CBOJICTB arpoOTEMHOTYMYCOBbIX NOAGENOB B LiENsX COBep-
LIEHCTBOBAHWS 3€MIIEN0nb30BaHMs.

Keywords: biochar, particle-size distribution, ~micro-
aggregate composition, dispersion coefficient, structural fac-
tor, aggregation degree, Endoargic Anthrosols (Endoclayic),
Russian Far East.

For the first time for agricultural soils in the south of the
Primorskiy Region (Russia), the influence of bio-charcoal
(biochar) applied in soil is studied by the example of Endoar-
gic Anthrosols. The biochar was made from wood residues of
birch (Betula alba) and obtained by pyrolysis at a tempera-
ture of 360-380°C. Different rates of biochar application (1 kg
m2 (10 t ha) and 3 kg m2 (30 t ha)) in soils depending on the
presence of drainage system were studied. The physical
properties of the soil: particle-size distribution, dispersion
coefficient according to Kachinskiy, aggregation degree ac-
cording to Baver and Rhoades, and structural factor accord-
ing to Vadyunina were studied. It was revealed that the sur-
face horizons of agrosoils of all variants had heavy particle
size distribution and had high content of coarse and fine dust
fractions. When any rate of biochar is applied, no changes in
the particle-size distribution occur. The long-term effect of
biochar has increased the amount of physical sand in a
drainless system. On the second year, biochar reduces the
dispersion coefficient, improves the microstructure of the soil
regardless biochar application rate and the presence of a
drainage system. The degree of soil aggregation is improved
with the use of biochar in all variants of the experiment. The
soil structure factor increases on the first year of biochar
application in all rates and the presence or absence of drain-
age. The aftereffect of biochar on the second year lowers the
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structural factor both spatially and chronologically. It is
planned to obtain chronological and spatial data on soil hy-
dro-physical parameters and to study the effect of biochar

application on the parameters of the physical properties of
agrosoils in order to improve land use.
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BeepeHue

3a nocnegHue 10 neT B MMpe Nony4veHo LOBOMb-
HO HemManoe KONMYECTBO MONOXUTENbHBIX pesynbTa-
TOB OT BHeApeHus Buoyrns B NpaKkTUKy CerbCKoro
xo3ancTBa 3apybexHbix ctpaH [1]. Momumo noten-
Uuana ans OTKpbITUS HOBbIX MPUObIIbHBIX PbIHKOB B
0bnactn Ccenbckoro Xo3scTea M NPOMBbILLIIEHHOCTH,
Buoyronb MMeeT Hemarnyt NepcrnekTuBy B 3aluuTe
NOYB W KNUMata nnaHeThl [2], YTO BaXHO ANS BCEro
MWUPOBOro coobLLecTBa, B TOM YuCne ANS PeLIeHus
npobnem pauMoHamnbHOrO NpUMEHEHUst Buoyrnsa B
CenbCkoM Xxo3aicTBe. Ho uccnenoBaHust BRUSHUA
BHECEHHOr0 6MOyrnsa Ha NOYBEHHYKD cucTeMy Tpeby-
toT OOnbLLe AaHHbIX U AOMONHUTENbHbIX UCCMeaoBa-
HUA ANg MaclTabHbIX U 3KOHOMUYECKN BbIFOAHbIX
NepCnexkTUB NPUMEHEHMNS €r0 B CESIbCKOM X035ICTBE.

OpHomn 13 BaxHbIX Npobrem B BOMPOCe NOBbILLE-
HWWM NI0AOPOAMS arponoYB SABMSIETCA CO3AaHue on-
TUManbHbIX BOAHO-BO3AYLIHbLIX YCMOBMA B MPUKOP-
HeBOW 30He pacTeHun. B ycnoBusiXx WHTEHCMBHOTO
3emrneaenus nouBbl UCTbITLIBAKOT Ha cebe CUMbHYI0
aHTPOMOTEHHYID Harpysky, nofBeprasicb CUIbHOMY
MeXaHU4YeckoMy BO3LENCTBUIO, NpeaycMaTpuBato-
LieMy MHOroKpaTHble NpOXOAbl TEXHWKM, 6OMbLIKX
HOPM YAOBpEeHU A N CPEeACTB XMMM3ALMK, YTO MOXKET
NPUBECTYU KaK K HEraTMBHOMY BIIMSIHUIO HA NOYBY, TaK

W Ha NoYBeHHble npouecchl [3]. B MyccoHHOM Tune
knumata [Mpumopckoro Kkpasi ata npobrnema CTouT
OYeHb OCTPO: TSKEMbIA PaHYNOMETPUYECKUIA CO-
CTaB, Mrioxve BOAHO-BO3AYLUHbIE CBOWCTBA B COBO-
KyMHOCTW C BIUSHWEM MEXaHW4eCKOro BO3AENCTBUS
Ha arpornoysbl NPUBOAAT K YXYALUEHWKO YCOBUIA Po-
CTa ¥ pa3BUTUS PACTEHUIA, YTO MOXET CHWXaTb ypo-
xan [4].

BHeceHue Buoyrns nameHsieT uamndeckne ceomn-
CTBa MOYBbI, TaKWe Kak TEKCTypa, CTpyKTypa, pac-
npegernexHe pasmepos nop W NNOTHOCTb, BOAOYAEp-
KMBALOLLAs CNOCOOHOCTb, POCT pacTeHun [5].

Buoyronb vMeeT NOTHOCTb HAMHOMO HUXe, Yem
MUHepasibHas YacTb MOYBbI, ¥ MOITOMY NPUMEHEHMe
Buoyrns MOXEeT YMEHbLINTb MMNOTHOCTb CROXEHWS
noYBbI, XOTS BO3MOXeEH M obpaTHbIn adpdpekT. Ecnu
BHECEHHbIN BMOYroNb UMEET HU3KYI0 MeXaHU4eckyto
NPOYHOCTb U CPABHUTESNBHO BbICTPO pacnagaeTcs Ha
MeJK1e YacTuubl, KOTOpble 3anofHAKT CYLLECTBYO-
LMe nopoBble NPOCTPaHCTBA B MoyBe, TOrda MnnoT-
HOCTb CMOXeHWs NoyBbl ByAeT yBenuuneathes [6].

B cenbckoM X03A1CTBE OTHOCMTENBHO HEGOIb-
LWne pasnnuyus B NIOTHOCTW NOYBbLI MOTYT BbITb CBS-
3aHbl C arpoTexHuyeckon obpabotkoin. ObbiuHO Be3
pobaenexns Buoyrns Gonee HW3Kas NNOTHOCTb CrO-
KEHWS CBSA3aHA C BbICOKUM COAEPXaHWeM opraHuye-
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CKOTO BeLLecTBa B MO4YBe, YTO MPUBOAMUT K BbICBO-
BOXOEHWIO W yOepXaHW NUTaTenbHbIX BELLECTB
(yBobpeHui) u/mnn n3-3a paunoHansHOro Menonb3o-
BaHUS (MOTEHUManbHO NPUBOAS K YIyYLIEHUO Npo-
pacTaHusi CEMsIH U 3KOHOMUM 3aTpaT Ha 0bpaboTky
nousbl). MpumeHeHne Buoyrnsa B noyBe 3amennser
BbICBOOOXAEHME NUTATENbHBIX SNEMEHTOB [6)].

MImetoTCs faHHble, CBMOETENbCTBYOWME O TOM,
4TO NpUMEHeHNe B1oyrns B NOYBE MOXET YBENUUTD
obLyto nnowaab NOBEPXHOCTU MoYBbI [7] W, cnego-
BaTErbHO, MOXET YMyulMTb BOLOYAEPKUBAIOLLYIO
CNOcoBHOCTb [5] M MOYBEHHYID aspaumio, 0COBEHHO
Ha MoYBax C TSKEMbIM rpaHyNIOMEeTPUYECKUM COCTa-
BOM. [lOBbiliEHHast yaenbHasi NMOBEPXHOCTb MOYBbI
MOXET Yny4LLaTh YCoBUS 4718 MUKPOBKUONOrMYecKon
aKTMBHOCTM 1 00Len copbunMoHHON CnocOBHOCTY
noys. Kpome TOro, Ha MOYBEHHYK TMAPOMOTMI0 MO-
XET BMMATb YacTMYHas WNW nonHas Brokuposka
MOYBEHHbBIX MOP HAUMEHBLUMMM (hpaKLMAMM YacTu
Buoyrns, CHUXKas CKOPOCTb NPOHUKHOBEHUS BOAb! [6)].

BepxeitH yTBepxaaet, 4yto gobaeneHue Guoyrns
B MOYBY MOXET OKasblBaTb NPSIMOE M KOCBEHHOE
BO3AENCTBME HA COXpaHEHWe NOYBEHHOW Braru, Ko-
TOPOEe MOXeT BbITb KOPOTKUM WMWK LONTOBPEMEHHBIM
[6]. YoepxaHue Bnaru B nouse onpegensietcs pac-
npeaeneHnem n CBA3HOCTBIO MOP B MOYBEHHOW Cpe-
[ie, KoTopast B 3HAYMTENbHOM CTENEHU perynupyeTcs
pa3MepoM 4acTul (TEKCTYpoW) B COYETaHUM CO
CTPYKTYPHbIMA  XapaKTepUCTUKamMu (arperauuen) u
COZEPaHNeM OpraHN4ecKoro BELLeCTBa.

[MpsiMon agpchekT npuMeHeHnst BUoyrns CBS3aH C
ero 0Oonblion nnowaabo YAeNbHOM MOBEPXHOCTM!.
Buoyronb ByaeT MMeTb pasnuuHbIA AnanasoH nopu-
CTbIX CTPYKTYP B 3aBWCUMOCTW OT WCXOAHOMO Cbipbs
[8]. Mpepnonaraemble KOCBEHHblE 3PdeKThl Npume-
HeHust Broyrns Ha yaepkaHue Bnaru B MoyBe CBs3a-
Hbl C yryYLIEHWEM arperauumn unn cTpykTypbl. OH Mo-
KET BMMATb Ha arperaumio NouBbl 13-3a B3aUMogen-
CTBWSI C OPraHM4eckUM BELLECTBOM MOYBbI, MUHEpPa-
namv ¥ MuKpoopraHuamamn. Y 3penoro 6uoyrns
00bIYHO BbICOKAst EMKOCTb KaTMOHHOTO oBMeHa, yBe-
NnM4MBatoLLas ero noTeHUman, 4tobbl AECTBOBATL Kak
CBAA3bIBAIOLLWA areHT OPraHN4YecKoro BELLECTBa U MU-
HepanoB. Bbinu 06HapyXeHbl MPU3HaKM TOro, YTO
Broyronb JEerCTBOBaN B Ka4yecTBe CBA3YIOLLETO areH-
Ta B MMKpoarperatax B ro4sax nog necom, nactou-
Liax 1 B NaxoTHbIX 3eMnsx [6]. Takum obpa3om, Bbico-
Kas yoenbHas NoOBEPXHOCTb B1OYrNs MOXET NPUBECTY
K YBENUYEeHU0 BOAOYAEPKWBAIOLLEN CMOCOBHOCTH,
XOTS 9P(HEKT 3aBUCUT OT UCXOLHOW TEKCTYPbI MOYBBI.

Lenbto pabotbl SBRAMNOCH W3yyeHWe BRAWSHUS
BHECeHWs pasHbix fo3 buoyrna (1 kr/m2 (10 1/ra) un

3 kr/m2 (30 T/ra)) Ha HekoTOpble (PU3MYECKME CBOWA-
CTBa arpoTeMHOrymycoBblx nogbenos tora Mpumop-
CKOTO Kpasi. B 3agaym BXoauno BbISBNEHNE U3MEHE-
HWS rPaHYNIOMETPUYECKOTO U MUKPOArperaTHoro Co-
CTaBOB U OLEHKA CTPYKTYPHOrO COCTOSHMS (KOo3dhdhm-
LUMEHT AMCNEepCHOCTH, CTerneHb arpervpoBaHHOCTY,
(haKkTop CTPYKTYPHOCTW) arpOTEMHOTYMYCOBbLIX MOf-
6enoB C HaNU4YMeM UK OTCYTCTBUEM BHYTPUMNOYBEH-
HOro ApeHaxa npum fobasneHun buoyrns.

061BbeKTbI n MeToAbI

O6beKTbl MCCneaoBaHNS pacnonoXeHbl B Npu-
OpexHoi arpoknumaTiyeckoir 3oHe [pumopckoro
Kpasi Ha TEPPUTOPUN SKCIEPUMEHTAITBHOMO OMbITHOTO
yyacTtka (6 ra) ¢ OBOLLHbIM CEBOOBOPOTOM C NpuMe-
HeHveMm rnybokoro apeHaxa (120 cm) n 6e3 gpeHaxa
Ha TeppuTopuM [1PUMOPCKON OBOLLHOWM OMbITHOW
ctaHumm — dunuana ®reHY «®HL oBowesoacTeay
(43°25'22.4"N 132°18'50.6"E, c. Cypaxeska, [pu-
Mopckuid Kpai, Poccusi). buoyronb (M3 OpeBecHbIX
octatkoB 6epesbl Betula alba, nonyyeH MeToaoOM
nuponusa npu Temnepatype 360-380°C) B gosax 1 u
3 Kr/M2 Bbin 3an0XeH B NAxOTHbIA FOPU3OHT arpo-
TEMHOryMycoBbIX nogbenos B uoHe 2017 r., noyBeH-
Hble 0bpa3Libl Bbinn oTobpaHsl B 2017 1. (0o BHece-
Hua Buoyrns), B 2018, 2019 rr. Moysbl npeacTasne-
Hbl arpoTeMHOryMycoBbIMM nogbenamu [9] Ha aento-
BManbHbIX OTNOXEHMSX TUHACTBIX CMaHLUEeB Wnm
Endoargic  Anthrosols  (Endoclayic) no  World
Reference Base for Soil Resources [10].

Bbiny mcnonb3oBaHbl Creayolme MeTogsl Ans
nabopaTopHbIX UCCrefoBaHuiA: onpeaeneHne nnoT-
HOCTW 4acTuL, PyHTa MUKHOMETPUYECKUM METOLOM
(TOCT 5180-84); rpaHynomeTpnyeckoro (3epHOBOrO)
W MUKpOarperaTHoro CoctaBa rPyHTOB MUMNETOYHbBIM
metogom (FOCT 12536-2014). Ha ocHoBe rpaHyno-
METPUYECKOr0 U MUKpOArperaTHoro aHanusa npous-
BeJileHa OLeHKa CTPYKTYPHOCTW MOYBbI: KO3 ULIM-
eHT aucnepcHoctn no H.A. KauunHckomy (Kg); cte-
neHb arperupoBaHHoCTY no baieepy n Poagecy (Ar),
thakTop cTpykTypHocTH (Kc) no BagtoHuHom [11].

PesynbTtathbl U ux obcyxaeHue

WewnH E.N. oTMevaeT, 4TO rpaHynomeTpuyeckuii
COCTaB NOYB SIBMSETCH BaXHOW FEHETUYECKOM W ar-
POHOMMYECKOWN XapaKTEPUCTUKOW, OT HEro 3aBUCAT
noyTK BCE (DU3NYECKIME CBOMCTBA MOYB: NMOPO3HOCTD,
BMAroeMKoCTb, BOAOMPOHULAEMOCTb, BOAOMNOABLEM-
Hasi CNOCOGHOCTb, BO3AYLUIHLIA W TEMIOBOW, PEXUMbI
[12]. Hanuuue ruHUCTbIX YacTuL, B NOYBAX M rpyHTax
npuaaeT MM NAacTUYHOCTb, UMetoLylo Gornbluoe
3HayeHue npu obpaboTke nous [13].
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[ paHyNIOMETPUYECKMIA COCTaB arpoOTEMHOryMyco-
BbiX nopbenos 3a 2017, 2018 n 2019 rr. Ha y4acTke
6e3 BHYTPUNOYBEHHOTO [peHaxa no XPOHOMOrmM n3-
MEHWUNCS ¢ cyrnuHka Tspkenoro B 2017 1. 4O MNUHbI
nerkon B 2018 1 2019 rr., npu 3TOM YMEHbLUMMOCH U1
KONMW4ecTBO (huamyeckoro necka (tabn. 1). B npo-
CTPaHCTBEHHOM pacnpegeneHun (KOHTponb — Guo-
yronb B fo3e 1 kr/m2 — Guoyronb B Jo3e 3 kr/m?) B
2018 n 2019 r. M3MeHeHNs B Ha3BaHWW MOYBbI MO
rpaHynoMeTpu4eckoMy COCTaBy He MPOM3OLLO, HO
BbISIBNEHO Heborbluoe yBennyeHne pakumm Kpyn-
HOrO U CpedHero necka W yMeHblUeHue dpakumu
MEeJIKOro necka.

[lonroBpemMeHHOE BRMsiHE BHECEHNS BI1OY NS Kak
B 4o3e 1 kr/M2, Tak 1 B 403€ 3 Kr/M2 HEMHOrO yBEnM-

YMBAET KOMUYECTBO KPYMHOrO M CpedHero recka u
YMeHbLUaeT ppakLmio MEeSIKOro necka.
['paHynoMeTpuyecknii coctaB arpoOTEMHOryMyco-
BbIX noabdenos 3a 2017, 2018 n 2019 rr. Ha y4acTke ¢
BHYTPUMOYBEHHBIM APEHaXeM MO XPOHOMOrmn u3me-
HUNCa ¢ ruHbl nerko B 2017 n 2018 rr. Ha rnnHy
nerkyto, Nepexoasiuyio B ruHy cpegHioto B 2019 r.
[MpoCTpaHCTBEHHOE M3MEHEHME rPaHYIIOMETPUYECKO-
ro cocrasa B 2018 r. nokasano nonoxurensHoe Bu-
fHue Buoyrns B Jose 3 kr/m2. Ha atom BapuaHTe
no4yBa SIBMAETCA CYIMMHKOM TSHKENbIM, TOrga Kak B
2019 r. B BapuaHTax C BHECEHMEM Ouoyrns Takke
nget obneryeHne rpaHynoMeTpUYECKOro coctasa Ao
[MWHbI Nerkon. YBenuuuBaeTcs cogepxaHue usm-
YeCKOro necka B psdy KOHTpOnb — 61oyronb B Ao3e 1
Kr/M2 — Guoyronb B fo3e 3 Kr/m2.
Tabnuua 1

Ipanynomempuyeckuii (Had Yyepmoli) u MukpoazpeaamubIli (n0d Yepmoli) cocmaebl Menko3éMa
NaxomHo20 20pU30HMa a2pPomemMHo2yMycoe020 nodbena

CopepxaHne (pakLyin anIeMeHTapHbIX NOYBEHHBIX YacTuy, (%), MM
['of, FOPU3OHT, 1 025 | 005 0.01- 0.005- | menee 1),01 <¢()J,01 HassaHue rpaHyno-
MOLLHOCTb ' ’ ’ ' u3. u3. MEeTPUYECKOro Co-
0,2 0,05 0,01 0,005 0,001 0,001 NECOK Ha cTaBsa
bes opeHaxa
™~ | PU koHTporb 6 10 AN 15 21 17 52 48 CyrnuHOK Tshxenblil
& | (Gesbuoyrna) | 9 33 32 24 1 1 74 26 Nbl1eBaThIN
PU KoHTpOMS 2 13 28 17 24 16 43 57 [muHa nerkas
9 50 13 6 2 79 21 nblneearas
® PU 3 1" 3 17 20 18 45 55 [muHa nerkas
& 1 Kr/m2 8 31 39 10 8 4 78 22 nbinesaras
PU 4 9 28 14 26 19 41 59 [muHa nerkas
3 Kkr/m2 7 29 40 12 8 4 76 24 nblnesaras
PU KoHTpOMS 4 7 29 18 24 18 40 60 [muHa nerkas
8 25 41 12 11 3 74 26 nblneearas
=24 PU 5 7 32 17 24 15 44 56 [muHa nerkas
& 1 kr/m2 7 38 31 12 10 2 76 24 nbineearas
PU 6 3 32 19 23 17 4 59 [muHa nerkas
3 Kr/m2 8 39 34 10 7 2 81 19 nbineearas
[peHax
g PU KoHTpONS 5 1" 30 20 19 15 54 46 CyrnuHoK Tsxenblid
I3 9 46 35 7 2 1 90 10 nblnesaThbii
PU KOHTpOmb 3 8 29 18 24 18 40 60 [muHa nerkas
4 28 45 12 8 3 77 23 nbineearas
o PU 3 0 30 21 26 20 33 67 MnHa cpeaHss
é 1 Kr/m2 5 15 48 16 13 3 68 32 nblneearas
PU 2 14 35 10 19 2 51 49 CyYIMUHOK TSOKENbIN
3 Kl 5 | 24 | 44 15 9 3 73 27 unosaro-
KpYMHOMbIIeBaTHIN
[MuHa nerkas,
PU KoHTpOMS 3 3 29 23 25 a4 35 65 nepexoasuias
5 27 39 14 12 3 71 29 [TIMHY CPEfHIo
o nbinesaras
& PU 4 3 34 19 26 14 4 59 INuHa nerkas
1 Kr/m2 4 32 38 13 1 74 26 nblnesaras
PU 3 10 28 19 24 16 41 5 [muHa nerkas
3 Kr/m2 4 34 36 13 11 2 74 26 nbliesaTas
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[lonroBpemeHHOe BO3AENCTBUE BHECEeHUs Buoyr-
ns B go3e 1 Kr/M2 nokasbiBaeT yBenuyeHne gpakuymm
bmanyeckoro necka, Toraa kak B [o3e 3 Kr/mM2 —
Hao60pOT, ero yMeHbLUEHNE.

Ha ocHoBaHUM pacCMOTPEHWS rpaHynoMeTpuye-
CKOTO W MWKPOArperaTHoro COCTaBOB MPEAnOXeHbl
XapaKTepucTuku  (KoapduumeHTsl), No3BoNALLMe
CyanTb 06 arpermpoBaHHOCTW NOYB, O HaNMYWUK CTa-
BUNbHBIX MUKPOArperaToB.

CTpyKTypa noysbl SBNSETCH OOHUM U3 rNaBHEN-
LKMX (HaAKTOPOB ee NNofopoams. B CTpyKTypHOW noy-
BE CO37at0TCA ONTUMArbHbIE YCIIOBWUS BOAHOTO, BO3-
[YLWHOrO 1 TENroBOrO PEXWMOB, YTO, B CBOK OYe-
peab, obycnosnvMBaeT pasBuTUE MUMKpoBKonornye-
CKOW [OesTenbHOCTW, MOBMUnM3aumMo 1 AOCTYNHOCTb
nUTaTENbHbIX BELECTB AN pacTEHNN.

B 1932 r. HA. KaunmHckum Bbino npeanoxeHo
BbluMCNATb hakTop AucnepcHoctn nousbl (Kz) vnu
CTENEHb ee pacnbiNSemMoCcTn B BoAe, No4 KOTOPbIMY
MOHMMAETCH NPOLEHTHOE OTHOLIEHWEe una (4actuy
<0,001 MM) «MUKpoarperaTHOro» K Wiy «rpaHyno-
MeTpu4eckomy». YeM BbiLLe 3TOT KOIPPUUMEHT, TEM
Bonee gucnepcHa, nerye NenTU3MpyeTcs No4sa, aToT
KO3(P(OMLIMEHT NOKa3bIBaET MPOYHOCTb MUKpoarpera-
TOB, 3HAYNT, 1 CTPYKTYPbI MOYBHI.

3HaveHus (paktopa aucnepcHoctn B nouse bes
BHeCeHus Buoyrns (KoHTporb) B xpoHonorm ¢ 2017
no 2019 rr. NoBbILLANUCH Kak B CUCTEME C iPEHAXEM,
TaK 1 B 6e3gpeHaxHon cucteme (tabn. 2), ocraBasich
B paMKax OLIEHOK «BbICOKUN» U «XOPOLLKIAY, TO eCTb
NPOYHOCTb MUKpOArperaTtoB MoOYBbl YMeHbLUAnach.
[MpoCTpaHCTBEHHOE 3HaYeHue KoahduuneHTa (KOH-
Tponb — 6uoyronb B fo3e 1 kr/M2 — Gruoyronb B 4o3e
3 kr/m2) kak 2017, Tak u B 2018 rT. XapakTepuayeTcs
Kak «xopowuiy, Torga kak B 2019 r. nocnegencrave
BHECEHHOr0 Buoyrns BO BCEX [03aX MOHMXAET Ko-
3 HUUMEHT OMCNEPCHOCTM, NOMyYas OLEHKY «BbICO-
Ku», TEM CaMblM YNyyLlias MUKPOOCTPYKTYPEHHOCTb
noYBbI.

PacuéT nokasaTens cTeneHu arperpoBaHHOCTM No
BainBepy u Poagecy (Ka) mokasan, Yto B NaxoTHbIX
FOPU30HTaX C OTCYTCTBMEM BHYTPUNOYBEHHOMO [pe-
Haxa n 6e3 gobaBneHus Groyrns NoYBbI UMEIOT YA0-
BnetopuTensHyto (2017 r.) n cnabylo arpermpoBaH-
HocTb (2018 r.), BapuaHTbI ¢ fobasneHnem buoyrns B
po3e 1 kr/m2 nokasbiBatoT Bonee BbICOKYH arpervpo-
BaHHOCTb MO 3HAYEHWSIM, HO OLiEHKA OCTaeTCs «yao-
BNETBOPUTESNBHOMY U «XOPOLLENy. BapuaHT ¢ BHYTpY-
MOYBEHHbIM ApeHaxom ¢ buoyrnem B go3e 1 Kr/m2
MOMNyYun OLEHKY «BbICOKasiy. Yem Bbile 3TOT KO-
(bULMEHT, TeM NyyLLie arpermpoBaHa noysa.

Tabnuua 2

Mokasamenu CMPYKMYPHO20 COCMOSAHUS a2pPOmeMHO2YMYCOo8bIX nod6enoe

oA, rOpU3OHT, Koodbcpuunent auc- CreneHb arpernpoBaHHOCTK | [okasaTenb CTPYKTYPHOCTH
BapWaHT onbITa MepcHOCTA Mo Kauuh- no baneepy v Poagecy, Ka, % no BapgtoHuHoi, P, %
ckomy, Kq, %
be3 apeHaxa
2017 (Féle‘la'(g:;g?;:) 12 BbICOKMI 60 ynoBneTBopuTeNbHas 26
PU koHTponb 13 BbICOKMI 48 cnabas 23
2018 PU 1 kr/m2 22 XopoLuuni 64 yooBneTBopuTenbHas 26
PU 3 kr/m2 21 xopoLwi 64 ynoBneTBopuUTENbHAs 28
PU koHTponb 17 xopoLuui 67 xopowas 25
2019 PU 1 kr/m2 13 BbICOKMI 73 xopowas 21
PU 3 kr/m2 12 BbICOKMIA 81 Bbicokas 23
[penax
2017 PU koHTponb 8 BbICOKMI 75 xopotuas 21
PU koHTponb 17 xopoLui 66 xopoLas 25
2018 PU 1 kr/m2 15 xopowui 85 Bblcokas 26
PU 3 kr/m2 15 xopoLuit 45 cnabas 31
PU koHTponb 18 xopowui 81 Bblcokas 22
2019 PU 1 kr/m2 7 BbICOKMUIA 81 Bblcokas 18
PU 3 kr/m2 13 BbICOKMIA 66 xopoLuas 23
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A.®. BafoH1HOM NpensiokeH «rpaHynomeTpuye-
CKUI MoKasaTernb CTpYKTypHOCTU» (Pc), Mo pesynbTa-
Tam TOMbKO rpaHyNOMETPUYECKOro aHanusa. Mexa-
HUYECKIE 3MNEMEHTbI NPWU 3TOM PasdenstTcs Ha ak-
TUBHblE, Obnajarowye LeMEHTUpYyoLWen cnocobHo-
CTbi0 M MPUHUMAIOWME yyacTue B Koarynsuuu, w
naccuBHbIE, y4acTByioOLME B CTPYKTYPOOOpa3oBaHnm
Kak NaccuBHbIA MaTepuan. Yem Bbllle «rpaHynomeT-
PUYECKUIA NOKasaTenb CTPYKTYPHOCTW», TeM Bonblue
noTeHumManbHas CnocoBHOCTb MOYBbI K OCTPYKTYpM-
BaHMWIO, YTO MOSIOXKUTESBHO BIIMSIET HA POCT pacTe-
HWW. B BapuaHTax C KOHTponem B 0Ge3apeHaxHoM
cucTeme npoucxoaut Heborbluoe yXyALleHWe noka-
3atens Bo Bpemenu. B 2018 r. ¢ yBenunyeHnem o3bl
Buoyrns NpoMCXoauT yMydlleHne CnocobHOCTU K
OCTPYKTYPUBAHUIO Ha BCEN MCCReayeMON TeppuTo-
pun. Mocnegeictane Guoyrns B 2019 r. He nokasano
NOBbILEHUS CMOCOBHOCTN K OCTPYKTYpPUBAHUIO BO
BCEX BapuaHTax.

BogonpoyHOCTb CTPYKTYpbI NOYBbI B Ge3apeHax-
HOW CUCTEMe, TO eCTb B MOYBax C eCTECTBEHHbIM
BOAHbIM PEXWUMOM, Yepes rof nocne BHeCeHUs 6uo-
NS cTana HamHoro fnyydlle no CpaBHEHWHO C NOYBa-
MW C OpEeHaxHoW cuctemoit. Mo cTeneHn arpernpo-
BaHHOCTM HabnogaeTcs Ta ke 3aBUCUMOCTb BO BCEX
BapuaHTax onbiTa. Boaenctane Guoyrns yepes rog
nocrne BHECEHUS He OKas3ano Nyylwero BO3nencTaus
Ha CNOCOBHOCTb K OCTPYKTYPUBAHMIO MOYBbI BO BCEX
BapuaHTax.

BuiBoabl

1. TaxoTHble TFOPU3OHTLI arpOTEMHONYMYCOBbIX
noabenoB BCEX BapWaHTOB OMbiTa TSHXKENOrO rpaHy-
NOMETPUYECKOro COCTaBa M C BbICOKUM COAEpXaHu-
em (pakunid KpynHoM 1 Menkon nbinu. MNpu BHeCe-
HUM Buoyrns B NBoN J03e UMEHEHWA B rpaHyno-
METPUYECKOM COCTaBe He npoucxoaut. B 6e3ppe-
Ha)XXHOW CUCTEME LONrOBPEMEHHOE BNMsiHWE Broyrns
YBENWYMIIO KONIYECTBO (PU3NYECKOrO necka.

2. lNocnepenctene OGuoyrns yMeHbLUaeT Koagh-
(PULIMEHT AMCNEPCHOCTU BO BTOPOM o4 MPUMEHEHUS,
ynyywas MUKPOOCTPYKTYPEHHOCTb MOYBbI BHE 3aBU-
CUMOCTU OT BHECEHMS A03bl OMOYrns M Hanuuus
APEHAXHON CUCTEMBI.

3. CTeneHb arpervpoBaHHOCTW NOYBbI YyNy4wa-
eTCs C NPUMEHEHNEM BUoyrns BO BCEX BapuaHTax
onbITa.

4. CTPYKTYpHOCTb MOYB MOBLILLIAETCA B NEPBbIiA
rof NpuMeHeHus 61oyrns BO BCEX BapuaHTax o3 U
HanWuMsa Unu OTCYTCTBUS ApeHaxa. [ocnenencrene
Broyrnsa Bo BTOPOM rof NOHWKAET CTPYKTYPHOCTb Kak
NPOCTPAHCTBEHHO, TaK 1 XPOHOIOTMYECKN.
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OLIEHKA 3®®EKTUBHOCTU BJIUAHUA NPENAPATA «PU3OTOPOUH»
HA 3NEMEHTbI NPOAYKTUBHOCTU U YPOXAUHOCTb COU

EVALUATION OF RIZOTORFIN INOCULANT EFFECT
ON PRODUCTIVITY ELEMENTS AND SOYBEAN YIELDS

4

Knioveeblie crnoea: pusomopguH, €os, onbim, npena-
pam, ypoxatHocmb, NpodyKmuUHOCMb, CeMeHa.

Cost — ogHa 13 BocTpeboBaHHbIX 3epHOB000BLIX KynbTyp
B Mupe. HapalmBaHWio Npou3BoaCTBa 3epHa cou Crnocob-
CTBYET BO3pacTarLlas notpebHocTb B Benke n mMacne pac-
TUTENbBHOMO NPOMCXOXOEHNS KaK COCTABMSOLLMX MPW Npou3-
BOACTBE MPOAYKTOB MUTAHMS YeNOBeKa, MCMoMb3yHLWMXCs B
(bapMaLeBTUYECKON, XUMUYECKOW M OPYrux OTpacnsx npo-
MbILLNEHHOCTW. [TOYBEHHO-KNUMAaTUYECKUe YycroBua AnTai-
CKOTO Kpast OTHOCATCS K 30HE 3KCTPEMAnbHOTO 3eMneaens,
noatomy ans Gonee apheKTUBHOMO BO3AENbIBAHMS COM Ha

3€PHO CriedyeT MCrnonb30BaTh SMEMEHTbI TEXHOMOTMM, Co-
cobCTByIOWME POCTY YPOXKANHOCTM U YNYYLIEHMIO KaveCTBa
CEMSH, Takie Kak 0bpaboTka cemsiH GakTepuanbHbIMM npe-
napatamu. Llenb uccnegoBaHWn — YCTaHOBUTL BIMSIHUE
Guonpenapata «Pu3oTopduH» Npy NpeanoceBHon 06paboT-
ke CEMSIH Ha aKTUBM3ALMIO CUMOMOTMYECKOrO mnpoLecca,
NPOAYKTUBHOCTb W YPOXaHOCTL COM. B ycnosusx necocre-
nu Mpurobbst AnTaitckoro kpas 6binn 3anoxeHbl MENKoaens-
HOYHbIN W NoneBoit onbiTbl. OBLEKT MCCnemoBaHUs — COpT
con [paums. TMpeomeT wWccnegoBaHWs — npenapat Ans
NPEAnoCeBHON MHOKYNAUMKM ceMsaH  «Pusotopdonn». [pu
0bpaboTke cemsiH UCmonb3oBany npenapat «PM30TOPUHY
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