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UYepnosa O. B., I'omo3y6os O. M., Ansouna U. O., lllemamenko /. I'. KoMriekcHbIN moaxoa K
KapTorpagpuuecKoil OlIeHKEe 3al1acoOB OPraHUIeCcKOro yriaepoa B mousax Poccun // [louBoBenenne. 2021. Ne 3.
C. 273-286. https://doi.org/10.31857/S0032180X21030047

OnpoOoBaH NOJIX0A K pa3/iebHOMY KapTOrpappOBaHHUIO 3al1aCOB OPTaHUYECKOro yriepoja B OTHOCUTEIbHO
OJTHOPOJHBIX IPYMIaX MOYBEHHBIX TOPU30HTOB (MUHEPAIBHBIX U OPTaHOTCHHBIX, BKJIIOYAs TOACTHIIKH,
TOp(sIHBIE 3a1€XKH, TOPPSHUCTBIE TOPU30HTHI NOXYTUAPOMOPPHBIX 0UB). IIpeanokeHs! alropuTMsl pacyera,
MO3BOJISIONINE HCIIOJIb30BaTh pa3HOMAcCIITaOHbIE, IPOCTPAHCTBEHHO- U aTPUOYTHBHO-PA3PEKECHHBIC TaHHbIC
pa3IUYHOM 10CTOBEPHOCTH, B3aMMHO JIOIOJIHSAIOIINE APYT Ipyra. Vcrnoib30BaHHbIHN 1101X0/] T03BOJIMII CO3/1aTh
¥ COBMECTUTH HECKOJIBKO KapT Pa3IMYHON TOYHOCTH, MEJIKOMACIITa0OHBIX HA BCIO TEPPUTOPHIO CTPAHBI U Ooiee
JeTalbHbIX JJIS XOPOLIO 00ECIIeYeHHbIX (paKTHUeCKOW nHpopManueil pernoHoB. Ha ocHOBe 3THX KapT OLlEHEHbI
o01ye 3anmackl 1 COOTHOIIEHHE OCHOBHBIX IIYJIOB OPraHUYECKOro yriaepoaa B Tomuie noys 0-30 cm s
TEPPUTOPUU CTPaHbI U TPEX aJMUHUCTPAaTUBHBIX 001acTeil EBponeiickoii Poccun. 3anacs! yriepoaa B
MUHEpAJIBbHBIX TOpU30HTax 1nouB Poccum nocturator 101 I't, uto cocrtasnser 62% yraepoaa,
aKKyMYJIMpPOBaHHOTO B 30-CaHTUMETPOBOI MouBeHHOH ToIIEe; 38% COCPeIoTOUEHO B OPraHOTeHHbIX
TOPU30HTAX: Ha HauboJiee JIErKOMMHEPAIU3YIOIUNCS yJT — MOACTUIIKY — IpuxoauTcs 9% o01ux 3amnacon
yriepoja, B TOpQsHbIX 3aj1ekax BMecTe ¢ TOP(HSIHUCTHIMU U EPErHOMHBIMU TOPU30HTAMHU MTOTYTHAPOMOPGHBIX
HOYB cocpenoToueHo 29% 3amacoB yriaepoaa. IlokazaHo yBennueHHe yenbHbIX 3aI1acOB yIJIEPOa B CIOE MOYB
0-30 cM B HampaBlieHHH ¢ ceBepa Ha 1or oT 87 1/ra B Bonorozackoit obnactu k 91 1/ra — B MOCKOBCKOI U fasee
1o 109 1/ra — B PocToBckoii obactu. B 3TOM ke HanpaBIeHUN CHIDKACTCS BKJIAJl OPTaHUYECKUX TOPH30HTOB B
ob1mue 3anacel yriaepoja. CBeieHUs 0 BEIMYUHE U CTPYKTYpE 3al1acoB yIiaepo/ia B I0YBaX MMO3BOJISIOT
YBEIIMYUTH 00OCHOBAHHOCTH OLIEHOK YCTOMYMBOCTH TIOYBEHHOTO IMOKPOBA K M3MEHEHUIO TIPHUPOIHBIX YCIOBHHA U
aHTPOIIOTEHHBIM BO3JICHCTBUAM, a TAaKXKe aalTUPOBATh CTPATETUU 3€MJICTIONB30BaHMS K YCIOBUSAM KOHKPETHBIX
PETHOHOB.

Kniouesvie cnosa: cTpykTypa 3amacoB yrieposia B O4Bax, JIOTHOCTh TOPU3OHTOB, pa3ieabHOE
KapTorpaupoBaHue

XuMud 1Mo4B

Kypranosa U. H., Tenecauna B. M., Jlonec ae I'epento B. O., JIuuko B. U., KapaBanosa E. . /Ilunamuka mynos
yriiepo/ia i OMOJIOrMYeCKON aKTUBHOCTH arpoJepHOBO-TI0/130JI0B F0’KHOW TalTH B XOJI€ TIOCTarpOreHHOM
sosrorun // TTousoBenenue. 2021. Ne 3. C. 287-303. https://doi.org/10.31857/S0032180X21030102

Bo300HOBIIEHNE €CTECTBEHHON paCTUTEIBHOCTH Ha OBIBIIMX IMAXOTHBIX ITOYBAX 3aIyCKAeT MPOLECCHI
[IOCTarpOreHHOr0 BOCCTAHOBJIEHMSI KOJIOTHUECKUX (QYHKIUH, MPUCYIINX OYBaM TOW MM UHOMN
OouokiMMaTHuecKoi 30Hbl. Ha mpumepe XxpoHopsiaa arpoiepHOBO-TI0A30J10B (fo)kHast Taiira, Kocrpomckas
0071aCTh), BBIBEICHHBIX U3 CEITLCKOXO03UCTBEHHOTO HCTIONB30BaHus 15, 20 u 45 neT Ha3aj, mpoaHaIn3upoBaHa
MoCTarporeHHas IMHaMHUKa KOMIUIEKCa TTOYBEHHBIX XapaKTEPUCTUK Il BEpXHEW 4acTH CTApOMaxOTHOTO
ropusonTa (cion 0-5 u 5-10 cm): 3Hauenuit pHKCI, comepxanus opranngeckoro yriaepoaa (SOC), obiero
azora (TN), BomopactBopuMbIx popm yraepoaa u azora (DOC u DON), ckopoctu 6a3anbHoro nsixanus (BR),
yriepojaa MUKpoOHO# 6rnomacchl (CMIC) 1 OTHOCHTENBHBIX MMOKA3aTeNIei COCTOSHIS MUKPOOHOTO COOOIIeCTRA.
Jlist o4B XpoHOPsiia ObLTH Takke olleHeHbl abcomoTHbI (HIX1) 1 otHOCHTEnbHBIH (HIX2) nHaekco
ryMudukanmu BojopacTBopumoro opranudeckoro Beuiecrsa (BOB) B cnoe 05 cm u cTpatudukanmoHHoe
orHomreHne SR(0-5 : 5-10) w1 HEKOTOPHIX TOYBEHHBIX XapakTepucTuk. [lokazano, uro 3a 45 ner
MIOCTarporeHHOM CyKIIECCUHU B BEPXHEH 4acTH CTapONaxOTHOI0 TOpU30HTa HalmoaeTcs: 1 — 1ocToBepHOe
ymenbinenne Benrnunabl pHKCI u nnnexca rymudukanun BOB; 2 — poct conepxanus SOC, TN, Cmic,
BennuuHbl BR; 3 — 3ameTtHas crpatudukamus o coaepxkannio SOC, TN u mukpoOHbIM cBoticTBaM. CamMbIxX
BbIcOKUX 3HaueHui BenmunHa SR (0-5 : 5-10) mocturana B mouse crapoBo3pactHoro jeca st SOC u TN, a B
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nouBe 45-nerueit 3anexu 3HaueHus SR (0-5 : 5-10) ObLTH MaKCHMAIBHBIMHU JJIT MUKPOOHBIX CBOMCTB. Takum
00pa3oM, B X0J1€ BTOPUYHOM 3aJI€)KHOM CYKIIECCHHU Ha arpOIePHOBO-I0130J1aX F0)KHO-TACKHON 30HBI
IPOMCXOIUT ITOCTENIEHHOE BOCCTAHOBIIEHHE UX OCHOBHBIX XapPaKTEPUCTHUK U DKOJIOTMYECKHUX (DYHKIIUIA.
Kniouesvie cnosa: opraHmdecKoe BEIIECTBO, Oa3albHOE JpIXaHHe, MUKPOOHas OnoMacca, HHAEKC r'yMU(pHKAIN
HIX, ctpatudukanmontoe otHomenue, Retic Albic Podzol, ecrecTtBernnoe necoBoccTaHOBICHKE

Kynukosa H. A. Hanogactuibel cepedpa B IoYBe: MOCTYIUICHUE, TpaHCHOpMAIUsl, TOKCHYHOCTS //
ITousoBeneuue. 2021. Ne 3. C. 304-319. https://doi.org/10.31857/S0032180X21030096

O0630p NOCBsIIIEH IPEICTABICHUIO U aHAIHU3Y KOJIMUECTBEHHBIX JaHHBIX MO MOCTYIUICHUIO U COAEPIKAHUIO
Ha"ovactul cepedpa (AgHY) B mouse, nX BO3MOKHOU TpaHchopMmanuy U TokcuuHocTu. [lokazaHo, 4To
oIy0JIMKOBaHHbIe 3HaueHus coqepkanus AgGHY B mouBe ocHOBaHBI UCKITIOYUTENBLHO Ha Pe3yJibTaTax
MOJICTTUPOBAHUS ¥ BAPBUPYIOT B IIUPOKOM Juarna3zoHe oT 5.33%10—6 1o 7.4 MKI/KT TIpH CKOPOCTH TIOCTYTUICHUS
AgHUY ot 1.2 x 10~ 10 9.68 MKr/kr B roz. Omucansl ocHOBHEIE Ipespanienus AGHU B mouse (B3anMoseiicTBie
¢ TBep1oii (ha3oii, MOUBEHHBIMH KOJUTOMIAMH, PACTBOPEHHBIM OPTraHUYECKUM BEIIECTBOM U
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIE MPOIIECCHI), TPUBOIAIINE K MPEUMYIIECTBEHHOMY 3aKPEIUICHUIO

AgHUY B BepxHeM ciioe noussl. ConocrapieHue TaHHBIX 0 cojepkannn AGHY B mouse u ycinoBuii mpoBeaeHUS
TOKCHUKOJIOTHYECKHUX DKCIIEPUMEHTOB MOKA3aJ10, YTO B OOJIBIIMHCTBE CIIy4aeB TOKCUYHOCTh UCCIIEIOBAHA MIPH
conepkanuu AgGHY 102—105 MKI/Kr IOYBBI, YTO IPEBBIIIACT OIICHOYHBIC 3HAYCHHSI TOTO IMTOKA3aTels B
peanbHbIX ycnoBusix B 10 u 6osee pa3. Ha ocHoBaHMM aHanM3a CyHIECTBYIOLIUX MTPEICTABICHHIMA

o Tpa"ciokanu AgHY 13 nouBsl B pacTeHus cieiaH BbIBOA 00 OTCYTCTBUU PHUCKa 3arpsi3HEHUS
cenbckoxo3siictBeHHoU mpoaykiuu AGHY B HacTosmee BpeMs. [IpuBeneHbl 1aHHbBIE O BO3pacTaHUU
perucTpupyeMbix HeraTHBHBIX 3P pexToB AGHY Ha MUKpOOpraHU3MBI IPU YBEITHYCHUH BPEMEHU
SKCIIOHUPOBAHUS.

Cnenas BbIBOJI 0 HEOOXOIMMOCTH HCCIIEI0OBAaHU, HAlIPAaBJIEHHBIX Ha OLEHKY MOCJEICTBUN OCTYIICHUS
AgHUY B nouBy B yCIOBHAX IOJTOCPOYHBIX 3KCIIEPUMEHTOB MPOAOIDKUTEIBHOCTBIO OoJiee 90 cyT npu
conepxkanuu AgHY, e npessimaromem 10 MKI/Kr.

Kntouesvie cnosa: ocaiku CTOUHBIX BOJI, 3arpSI3HEHHE M0YB, TeTepoarperamus, cyibGuaupoBaHue

Xononos B. A., flpocnasieBa H. B., flmun A. A., ®apxonos HO. P., Unsun b. C., Jlazapes B. 1. Conepxanue
OpPraHMYECKOTO YIJIEpO/ia M a30Ta B pa3MEPHBIX (PpaKIUsAX arperaToB TUMTMYHBIX YepHO3eMOB // [louBoBeeHuMeE.
2021. Ne 3. C. 320-326. https://doi.org/10.31857/S0032180X21030072

OreHeHbl 0COOEHHOCTH COJIEPKaHUs M HAKOTUICHHSI OPTaHMYECKOTO YIJIepoa U a30Ta B arperarax TUIMTUYHBIX
YepHO3eMOB MHOTOJIETHHX OIBITOB Pa3HOTO 3eMIICTIONb30BaHus. PaccmaTpuBanu pasmMepHbie hpakuuu
arperaroB: >10, 10-3, 2-1, 1-0.25 u <0.25 mM. CoaepkaHue yriepojaa U a30Ta 3HAYMMO 3aBUCEIH OT BHJIA
MCIOJIb30BaHUs MOYB. M3 ceMu M3yueHHBIX BUOB UCIOIBb30BaHUs (O€CCMEHHBIN YepHBIN Map, 3a1eKb Mocie
0ECCMEHHOTO YepHOTO Tapa, MOHOKYJIBTYPBI KYKYPY3bl U KapTO(heJis, JIECOMO0I0ca U €KETOJHO KOCUMas! CTEMh)
JUIS TIATH TIOKa3aHa 3aBUCUMOCTD COJIepKaHus yriepoia OT pa3MepoB arperatosn. J{Jis a30Ta mogoOHast
B3alMOCBS3b BBISIBIIEHA B TpeX ciydasix. OCOOEHHOCTH CoiepaHUs YIJIepoJa U a30Ta B pa3MEepHBIX (QpaKiusx
arperaToB 3aBHCEIIM OT BUJa 3eMJIenoib30BaHus. [loa TpaBIHUCTON PaCTUTENBHOCTHIO

(cTemp) comepkaHue yIiIepo/aa YBETUIMBACTCS C YMEHBIIICHUEM Pa3MEPOB arperaToB M JIOCTUTAET MAKCUMyMa
BO ¢pakiuu 1-0.25 mm. B cnyuae npeBecHoii pacTUTETFHOCTH (JIECOTIOI0Ca) MAKCHMYMBI COACPKAHUS
yriiepoa HabmogaroTes Bo ppakmusax >10 u <0.25 mM. B BoccTaHaBimBaromeMcst 4epHO3EME 10T TPABIHUCTON
PacCTUTENBHOCTHIO BO BCEX arperatax <2 MM ObLIO 3HAYMMO OOJIBIIIE YTIIepo/ia, 4eM B Oosiee KPYIHBIX
bpakumsax. ComepikaHue a30Ta B pa3MEPHBIX (GPaKIUIX B CTEIH U JIECOMOJI0CE MTOBTOPSIIO 3aBUCUMOCTH,
BBISAABJICHHBIC [UIA YIJICpOaa.

Knrouesvie cnosa: cTpykTypa mous, OpraHMueCcKOe BEIIECTBO MOYB, BOCCTAHOBIIEHUE TIOYB, MHOTOJIETHHE
omneiThl, Haplic Chernozems
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Cwmarus A. B., Kapenun /[. B. O Biusiaum BeTpa Ha ra3000MeH mouBsl U atmocdepsl // [louBoBenenne. 2021. Ne
3. C. 327-337. https://doi.org/10.31857/S0032180X21030138

['mo6anpHbBIe KITMMATHYECKUE N3MEHEHUS MTOCICAHNX AECATHIICTUI COTPOBOXKIAIOTCS POCTOM TeMIEpaTypsl 1
NOTCHIUATBHBIM YCUICHUEM IIMKJIOHUYECKON aKTUBHOCTH C MOILITHBIMH BO3JyIIIHBIMU ITOTOKamMu. Kak oHU
OTpa)KalOTCsI Ha MOYBCHHOM JbIXaHUU? MOXHO JIM O’KUATh IIpU 3ToM ycrmienue smuccun CO2 u, Kak
CIIC/ICTBHUE, MOJIOKUTEIBFHYIO 00pPaTHYIO CBA3b C TII00AbHBIMU KIMMAaTHUYECKUMH U3MEHEHHUSIMH Yepe3
napHUKOBBIN 3¢ dexT? Ha 3Tr BOIpocs HEBO3MOXKHO JaTh OTBET 0€3 MCCIIeA0BaHNN peakyuy raao00MeHa o4B
u atMoc(epsl Ha BO3/ICHCTBUE BETpa € Pa3HOI CKOPOCTHIO B pa3InYHbIX JanamadTax. B cratbe 0600maroTcs
pe3yNbTaThl MHOTOJIETHUX HAOIOCHNH 32 SMUCCHOHHBIMU ToToKamMu CO2 B 4epHO3eMax THITMYHBIX
necocrenHoi noa30ub! (Kypckas 00:1.) B IPUPOIHBIX U aHTPOIIOTEHHBIX JTaH[madTax noj JIECHON 1
TPaBSHUCTON PACTUTEIBHOCTHIO B 3aBHCUMOCTH OT CKOPOCTH BETPA, a TAKIKE U3JIaraeTcs
¢bu3nIecKkn-000CHOBAHHBIA KHHETHYECKUH MOIX0 K KOJMYECTBEHHOMY OIHMCAHUIO TAKOW 3aBUCHMOCTH.
[Toaxon npeamnonaraeT BO3MOXKHOCTb JIMHEHHOTO, TIPSIMO TPOIIOPIIMOHAIBEHOTO BO3JICHCTBUS CKOPOCTH BETpa Ha
WHTCHCUBHOCTh KOHBEKTUBHO-TU(P(HY3HOHHOTO TPAHCIIOPTA U U3MEHEHNE KOHLIEHTPAIMH T'a3000pa3HOro
yriieposa B OMOJIOTHYECKH-aKTHBHOM CJIO€ TIOYBBI (PUKCUPOBaHHON MOITHOCTH. [loydeHHast Ha ero OCHOBE
MoJieTh B hopMe 00paTHOM mapaboIMIecKoi 3aBUCUMOCTH SMUCCUOHHOTO ToToka CO2 OT CKOpOoCTH BeTpa
aJICKBaTHO ONMCHIBACT IMITUPUYECKUE JaHHBIC U TIPEIOIaraeT IByKpaTHOE YBEINYEHUE SMUCCHH TIPU
MOBBIIIEHUHN CKOPOCTH BETPa 10 KPUTHIECKOHN BETMUMHBI OKOJIO 3 M/C € TIOCIIEAYIOIIEeH penakcauen 10
MCXOJJHOTO YPOBHS TIPH JajbHEHIIIEM YCUICHUH BeTpa 10 6—7 mM/c. CKOPOCTh BBIHYK/ICHHOH KOHBEKIINU
MOYBEHHOTO Bo31yxa cozaepskamiero CO2 okaszpiBaeTcs Ha 6 MOPSIKOB MEHBIIIE CKOPOCTH BETPa, HO HE YCTyIaeT
MHTEHCUBHOCTH OOBIYHOM n30TepMuueckoit muddysuu CO2, 4TO TOBOPUT O BAXKHOCTH yUeTa 3TOTO MEXaHHU3Ma B
MOJIEIISIX Ta3000MEHa ITOYBHI M aTMOC(EPHI.

Kniouesvie cnosa: Tunnansie uepnozemsl (Haplic Chernozem, Luvic Chernozem), smuccust CO2, ckopocTh
BeTpa, TypOyneHTHas 1updy3usi, BIHYKACHHAs KOHBEKIIMSI, arposiaH/madThl

Kynemona T. 3., 'anne H. P. lunamuika 6103J1eKTpHUECKOr0 MOTEHIIMAaja B IPUKOPHEBON 30HE pacTEHUI pu
nonmBax // TTousosenenue. 2021. Ne 3. C. 338-346. https://doi.org/10.31857/S0032180X21030084

ITpoBeneHo cpaBHEHUE IBYX CIIOCOOOB M3MepeHus OnosnekTpuieckux norenuanos (b2I1) pactennii:
OCHOBAaHHOT'O Ha MHBA3UBHON YCTAHOBKE AJIEKTPOJIOB M HA HEMHBA3UBHOM CII0c00€ 00ecredeHnsI KOHTaKTa.
IToka3aHo, 4TO BBEIEHUE UTOJIBYATBIX MIEKTPOJOB B TKAHb PACTEHUN IIPUBOAUT K CHUKEHUIO PA3HOCTU
noteHimanos ¢ 70 MB 0 ypoBHs mryma B TeueHue ~30—45 MUH 1 03HaYaeT U3MEPEHHE MMOTEHIIUAJIOB,
TEHEPUPYEMBIX PACTUTENBHBIM OPTaHU3MOM Ha OCHOBE CTPECCA, BBI3BAHHOIO TpaBMOM. JlJIs JOJITOBPEMEHHBIX
n3mepenuit bOII B mpukopHEBoii 30He, OTpakaoUuX (PYHKIIMOHAIBHOE COCTOSIHUE PACTEHUN U
3JIEKTPO(U3NOIOTUYECKUI CUTHAI PACTUTEIBHOTO OpraHU3Ma HEMOCPEACTBEHHO B YCIOBUSAX HOPMAJIbHOM
KHU3HEESATeNIbHOCTH, pa3paboTaHa SKBHUBaJIeHTHas cxema usmepenuit bOII ¢ yueTom anekTpruueckux cBOMCTB
pacTeHuil B pu3ochepHoOi 30He U yCTaHOBKA Il aBTOMATU3HMPOBAHHOTO MOJTYUYEHHUS JIEKTPO(UTOrpaMM Ha
OCHOBE MPEUI0KEHHOT0 METO/1a 00ecTieueHUsl HEMHBAa3UBHOTO KOHTAKTa KOPHEH pacTeHH ¢ JIEKTPOIHOM
cucreMoi 3a cueT ux npopacranus. Mzmepensl BIII B ycnoBusax BappupyeMoi BIaXKHOCTH KOpHEOOHTaeMon
Cpellbl M OpraHU3aluK pacpOCTPAHEHUs BOJIbI BAOJb U IPOTUB HAINIPABIIEHU pocTa KopHed. [Ipu BraxkHoCcTH
MOYBEHHOT0 cyocTpara Ha ypoBHE 60—70% OT MOTHON BIaroeMKOCTH OMOMOTEHIIUAN B CPEAHEM IIOCTOSIHEH U
(bIyKTyHpyeT cToXacTudecku B mHTepBasie oT 245 mo 275 mB. Ilpu Beickixanuu rpyHTa 3HaueHuss bOI1
YMEHBILIAIOTCA II0YTH B JBa pa3a, OH BOCCTAHABIMUBAETCS I10CIIE TIOJIUBA, IPUYEM BPEMS 3a€PKKHU €ro
BOCCTAHOBJICHHS YBEJIMUUBAETCS C POCTOM BOoAOAePUIIMTHOTO nepuoa. [Ipenioxkena Mojenp, onuchIBaroias
3¢ GEeKThI, MPOTEKAOIINE B CUCTEME MPH BOAOACPHUIIUTHOM PEXHUME U MPH MOJIUBE.

Knrouesvie cnosa: anekrpoputorpamMma, Kopaeoduraemas cpefa, puzocdepa, HeMHBa3UBHbBIE U3MEPEHUS,
BOJIHBIN IIOTOK

R. Soleimani, E. Chavoshi, H. Shirani, I. Esfandiar pour Evaluation of intelligence models to estimate the least
limiting water range using conveniently measurable soil properties // Eurasian Soil Science. 2021. Ne 3.
Ony0JIMKOBAaHA TOJbKO B AaHIJVIMHCKON BepcuH
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Direct measurement of the least limiting water range (LLWR) is costly and time-consuming. In this study,
genetic algorithm based neural network (ANN-GA), artificial neural network (ANN) and stepwise multivariate
regression (SMR) were used to estimate the LLWR of soil using easily measurable soil properties in Khanmirza
plain. Then, depending on the location of each area, a total of 250 points were randomly identified as
approximate sampling sites. Results showed that the accuracy of the SMR model with the percentage of clay,
organic carbon and fine sand had a coefficient of determination of 0.42. The ANN-GA and ANN model with the
highest coefficient of determination (R? = 0.98) and mean square error (MAE=0.0538) were suitable for
estimating the least limiting water range. Therefore, the efficiency of models showed that the ANN and
ANN-GA predicted the LLWR more accurate compared to the SMR and their results were close to the measured
ones.

Keywords: Khanmirza plain, Genetic Algorithm, Neural Network, least limiting water range, soil properties.

A. Y. Mady and E. V. Shein Optimizing Pedotransfer functions for predicting soil moisture of wetting curve
based on an effective degree of saturation // Eurasian Soil Science. 2021. Ne 3. ony0.1ukoBaHa TOJIBKO B
AHTVIMHCKOU BEPCUH

Hysteresis of soil water retention curve (SWRC hysteresis) is widely used for modeling water flux at unsaturated
soil during infiltration and irrigation processes. The aim of the work was to predict soil moisture of a wetting
curve from the main drying branch based on an effective degree of saturation for the drying branch by suggesting
pedotransfer functions (PTFs). Furthermore, the efficiency of the proposed PTFs (M-1) was estimated by
comparing it with a model has the same purpose such as a model of Mualem (1977) (M-77). The drying and
wetting branches were measured using capilaremeter at soil water pressure heads lower than -1000 mbar. The
effective degree of saturation for drying S5(h) and wetting S5, (h) curves was estimated at different values of

soil water pressure heads. The proposed PTFs (M-1) S&(h) = “’2—6 Sg(h) was derived by dividing the mean

values of S (h) to the mean values of S5(h). The results show that the estimation error for the proposed PTFs
(M-1) and a model of Mualem (M-77) was less for estimating soil moisture of a wetting curve at the higher
values of soil water pressure heads as -500, -700 and -900 mbar than their values calculated at the lower values
of soil water pressure heads as -50, -150, and -300 mbar and the near of saturation. While the proposed PTFs
(M-1) was more accurate than a model of Mualem (M-77) for calculating soil moisture of a wetting branch at a
saturation point and at the lower values of soil water pressure heads as -50, -150, and -300 mbar. The proposed

PTFs (M-1) S&(h) = ? S (h) can be used for simulating soil moisture of wetting branch during infiltration and

irrigation processes at soil water pressure heads lower than -1000 mbar and a near of saturation for agro soddy
podzolic soil with soil texture silt loam and silty clay loam.

Keywords: Hysteresis of soil water retention curve; soil water pressure head; drying and wetting curves;
mathematical models; irrigation and drainage processes.
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Manouchehr Gorji, Maryam Bakhosh, Mohammad Sohrabi, Ahmad Ali Pourbabaie, Burkhard Biidel Assessing
the function of biological soil crusts on soil fertility: Case study: Kiamaky Wildlife Refuge, East Azerbaijan, Iran
/l Eurasian Soil Science. 2021. Ne 3. ony6/inkoBaHa TOJbKO B AaHIJINHCKOI Bepcuu

Biological soil crusts (BSCs), are common on soil surface in arid and semiarid regions. They consist of
cyanobacteria, algae, fungi, lichens and bryophytes associated with soil particles. BSCs have significant
influence on primary ecosystem processes and are known as ecosystem engineers in drylands. In this study, the
effect of BSCs on different soil properties in Kiamaky Wildlife Refuge in Jolfa county, East Azerbaijan
province, Iran was investigated. Soil sampling was done in adjacent locations with BSCs, and bare substrate. The
results showed that BSCs significantly increase the soil organic carbon, total nitrogen, microbial community
population, soil respiration and microbial biomass carbon & nitrogen, as well as significantly decrease CaCO3



content. In addition, BSCs lightly increased electrical conductivity and availability of micronutrients in soil. The
effect of BSCs significantly decreased along increasing depth. Generally, it was revealed that BSCs enhance the
soil fertility, which can improve soil quality and ecosystem productivity in arid and semiarid regions.

Keywords: Arid and semi-arid regions, Soil organic carbon, Soil quality, Ecosystem productivity,
Desertification.

B. C. Yemmios, E. A. Bopo0seBa, H. A. Manyuaposa, M. B. I'opnenko, A. K. [TaBnos, M. C. Pozanosa, B. H.
Jlomacos, A. A. benos, A. E. Uymukos [IpokapruoTHoe cOOOIIECTBO APEBHEN MEP3JI0THI AHTAPKTHABI ITOCIIE

00 Ty4YeHHs raMMa-u3IydeHHEM B MOJICTBbHBIX yciaoBusx Mapca // TlouoBenenne. 2021. Ne 3. C. 347-354.
https://doi.org/10.31857/50032180X21030035

Hccnenoano BausiHUE 00s1ydyeHns ramMmma-u3iydenueM 1030 100 kI'p B yciioBusix Hu3Koro aasneHus (1 Topp)
u HU3KoM Temmnepatypsl (—50°C) Ha MUKpOOHOE COOOIIECTBO IpEBHEN Mep3IIoi 0Ca0YHOM OPOIbI
AHTaApKTUIBL. Y CTAaHOBJIEHO, YTO 00IIasi YUCICHHOCTh KJIETOK MIPOKAPHOT, OTIpeIesieMasi METOJIOM

MU (ITyOPECHEHTHON MUKPOCKOIHH, KaK ¥ YUCICHHOCTh METa00JINYECKH aKTUBHBIX KJIETOK OAKTEepHil 1 apXeH,
0OHapyXEHHBIX C TIOMOIIBI0 MeTOa (IIyopecieHIHy iN Situ rTHOpHIM3aIiHy, T0CIe OOITyUeHUS COXPAHIETCS Ha
KOHTPOJIbHOM YPOBHE, B TO BPEMsI KaK YUCJIO KyJIbTUBUPYEMBIX I'€TePOTPOPHBIX OaKTEpUil CHIXKAIOCh Ha
opsAI0K. MeTo10M MyJIbTUCYOCTPATHOTO TECTUPOBAHUS IIOKA3aHO, YTO MUKPOOHBIA KOMILJIEKC COXPAHUI
BBICOKYIO MOTEHLMAIbHYIO METa00JIMYECKYI0 aKTUBHOCTb U ()YHKLIMOHAJIBHOE pa3HO0Opa3ue nocie
BO3/ICUCTBUS COBOKYITHOCTH SKCTPEMAaTbHBIX (U3NIECKUX (PAKTOPOB. Y CTOHYHMBOCTD, TIPOIEMOHCTPUPOBAHHAS
MHUKPOOHBIM COOOILECTBOM, CYILIECTBEHHO MPEBBIIIAET OOEIPUHATHIE OLIEHKH PaJiiOpE3UCTEHTHOCTH
IIPOKApUOT U CBUIETEIBCTBYET O HEJIOOLIEHKE PaMOPE3UCTEHTHOCTH MUKPOOPTaHU3MOB B €CTECTBEHHBIX
MECTOOOMTAHUSAX, BXKHOM POJIM MUHEPaIbHOH rerepodazHoil cpebl U yCIIoBUM 001ydeHus (1aBieHus,
teMmeparypsl). MccnenoBanue noaTBepKaaeT NOTEHIUAIbHYIO BO3MOXXHOCTh JJIMTEIbHON KPUOKOHCEPBAIIUHI
KHM3HECTIOCOOHBIX MUKPOOPTraHM3MOB 3€MHOT'0 THIIA B perointe Mapca, a Takke BO3MOXKHOCTb IIepeHoca
aHaOMoTHYECKUX (OPM KM3HHU B COCTaBE MAJIbIX TNl B KOCMUYECKOU Cpefe.

Knrouesvie cnosa: nonnsupyromas paguanus, MUKpoOHOE cooOIIeCTBO, aCTPOOHOJIOTHSI, MHOTOJIETHEMEP3JIbIE
MOPO/Ibl, KPHOKOHCEPBALIUSl, HEKYJIbTUBUPYEMOE COCTOSIHUE

Arpoxumus M IJIOA0POiMe M0YB

Mep3snas I'. E. ViccnenoBanne ycToiUMBOCTH arpoleHO30B MU JJIUTEIbHOM IPUMEHEHUH YA00pEeHN Ha
nepHoBo-noa3onucto mouse // [louBoBeaenue. 2021. Ne 3. C. 355-363.
https://doi.org/10.31857/S0032180X21030126

B nnuTensHOM MONIEBOM OMBITE, TPOBEICHHOM B 3aMaIHON YacTH HeYepHO3eMHOM 30HbI Poccuu (CMonieHCcKas
00J1acTh), Ha IEPHOBO-TIOA30IMCTOM JerkocyrnuHucToi mouse — Albic Glossic Retisol (Loamic) — npwu
CPaBHUTEIFHOM M3yYCHHHU JACHCTBUS OPTaHMUECKUX U MUHEPATHHBIX yIOOPEHUH B pa3IMIHbBIX 033X U
COYETaHUX BbIABIEHA UX 3()(HEKTUBHOCTH BO BCEX UCCIIETYEMbIX BapUaHTaX, KpOME OJIHOCTOPOHHET0 BHECEHUS
bochopHBIX yIoOpeHHiA. Y CTaHOBJICHO, YTO oprano-MuHepaiibHas cuctema — N9OP90OK90 + naBo3 9 1/ra — B
neiicTBUM obecrieunBaia 6e31epUIUTHBIN OalaHC r'yMyca B MIOYBE U YCTOWYHMBYIO IPOAYKTUBHOCTD
ceBooboporta (B cpeanem 3a 30 neT) Ha ypoBHe 3.79 T/ra KOPMOBBIX €AMHMIL, WK Ha 37% BbIIlIe KOHTPOJI 6€3
ynoOpenuit. MunepanbsHas cucrtema ynoopernus — N9OP90OKO0 — k koHIly yeTBepTOil poTalluu ceBOOOOPOTA 110
MPOAYKTUBHOCTH HE YCTyIIaa OpraHO-MUHEPAIBHOM CHCTEMe, OJTHAKO YMEHbINIAIa COJIepKaHne TyMyca B IT0YBE
u pHKCI. Opranmnueckas cucrema ¢ €XXeroaHoi 10301 HaBo3a 9 T/ra 3aHMMala CpeJHee MOJI0KEHHUE 110
MPOIYKTUBHOCTH CEBOOOOPOTA, 0OecTieurnBasi COOp KOPMOBBIX eauHUIT 3.41 T/Ta, a TakKe 10 BOCTIPOU3BOJICTBY
MOYBEHHOT'0 MJ10/10poausl. B mocneneiicTBuM JOCTOBEpHbIE MPUOABKU YPOXKAWNHOCTH KYJIBTYp CEBOOOOpOTA
JTOCTHTHYTHI TOJILKO B BApPHAHTAX OPTaHUYECKON U OPraHO-MUHEPAITBHOM CHCTEM YI00pEHUil, TO €CTh MpH
HACBHIIIEHUH UX OPraHMYECKUM BEIIECTBOM 3a CUET MOJCTUIOYHOTO HaBo3a. [louBa B BapuaHTax 3TUX CUCTEM
yI0OpEHHS XapaKTepU30BaJlaCh BRICOKMMH 3HAUYCHUSMH OOIICH YHCICHHOCTH MUKPOOPTaHU3MOB.

Knrouesvie cnosa: purenbHbIN TOJIEBOM ONBIT, OPraHUYECKUE U MUHEPAJIbHbBIE YA0OPEHUS, arpOXUMUYECKUE
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CBOMCTBA MOYBBI, MUKPOOHOJIOTHYECKAs] aKTUBHOCTh, YCTOMUNBOCTH arpoleHO30B

Hadis Hatami, Amir Fotovat*, Akram Halajnia Availability and uptake of phosphorus and zinc by maize in the
presence of phosphate containing Zn-Al-LDH in a calcareous soil // Eurasian Soil Science. 2021. Ne 3.
Ony0JMKOBAaHA TOJbKO B AaHIJIMHCKON Bepcuu

In this research the potential application of phosphate containing zinc aluminum layered double hydroxide
(Zn-Al-P-LDH) to enhance the availability of P and Zn compared to triple superphosphate (TSP) in a calcareous
soil was investigated. First, soil availability of P and Zn in two P levels (18 and 45 mg kg™) of Zn-Al-P-LDH
and TSP were compared in a 70-day incubation time. Second, a pot experiment was performed to study the effect
of these treatments on growth and P and Zn uptake by maize. Incubation experiment showed that, in contrast to
the TSP, addition of both P levels of LDH increased available P during the incubation period. Furthermore, the
soil available Zn in LDH was significantly enhanced compared to TSP and control treatments. This observation
suggested ion exchange accompanied by partial dissolution mechanism possibility happened for studied LDH.
However, the values of shoot dry weight and leaves P uptake were significantly higher for LDH than TSP
treatment just at 18 mg P kg™ level probably due to its effect on adequate Zn supply along with P. Therefore,
Zn-Al-P-LDH might be a candidate as dual-purpose fertilizer if its limitations in terms of high Zn content to be
overcome.

Keywords: Controlled release fertilizer, lon exchange, Phosphorus, Solubility, Zn-Al-LDH

Jerpaganus, BOCCTAHOBJIEHHE U OXPaHA MOYB
[IBetnos E. B., Makapos O. A., CtpokoB A. C., lIBetnoa O. b. Pojb 1104B B OlLIEHKE JIerpagaliui 3eMellb
(0630p) // TlouBoBeaenue. 2021. Ne 3. C. 363-371. https://doi.org/10.31857/S0032180X21030163

B pamkax cymiecTByONMX KOHIENINI OLEHKU Aerpaialuu 3eMelb CPOpPMYITUPOBaHbl OCHOBHbBIE
IIPEJICTABJICHUS O €€ IPUUYMHAX U NTOCIEICTBUAX, ONPEAEIEHBI METOI0JIOTHYECKUE TIOJIOKEHUS 10 NU3YUECHHIO
MHTEHCUBHOCTH JETPaIallMOHHBIX MTPOLIECCOB, pa3paboTaHbl KOHKPETHBIE METOAUKH OLIEHKH YKOHOMUYECKOM
cocTaBisitoiel aerpaganuu. [IpodiaemMa 3KOHOMUYECKOH OLIEHKH JIerpa/ialiiyl 3eMelb OCIOKHAETCS PasIndUsIMU
B NIOHMMAaHUHU CYTH JETPaJlalliOHHBIX MPOILIECCOB U POJIM MOYB B UX NMpoTeKaHUU. CaMyt0 3HaYUTENbHYIO POJIb
MIOYBEHHBIE NTOKA3aTeNIM UTPAIOT B KOHLIEMIIMY SKOHOMHUYECKON OLIEHKH yliepOa/Bpesia oT Aerpajaliiy 3eMellb.
Opnako JaHHast METOA0JIOTHS (PaKTUYECKH HE MPEeJIoiaraeT CI0JIb30BAHNE COBPEMEHHBIX MPECTaBIECHUN 00
9KOCUCTEMHBIX ycilyrax. HanmpoTus, METO10JI0THs SKOHOMUKH JIErpafallii 36MeJlb, HCIIONb3YIOIIas IIUPOKUAN
CHEKTpP SKOCUCTEMHBIX YCIIYT, BO MHOTOM UTHOPUPYET HEOOXOIUMOCTh yUeTa JUHAMUKN COOCTBEHHBIX CBOMCTB
noyB. BripaboTka e1nHONM METOA0IOTUH MO3BOJIUT PEIIUTh MHOXKECTBO MPOOIIEM, CPEH KOTOPBIX BaXKHOE MECTO
3aHMMaeT HEOOXOAUMOCTh YX0/1a OT 3aKOHOAATEIbHO-PErJIaMEHTUPOBAHHBIX (DOPMYJIBHBIX OLIEHOK JEerpaJaliu.
Kniouesvie cnosa: 3kocHCTEMHBIE YCIIyTH TIOYB, yIEepO OT Jerpajalui, HelTpaibHbli 6ajgaHc Aerpagaluu
3eMeJb, 3KOHOMHKA JeTpaaliui

B. A. Tepexoga, E. B. [Ipyanukosa, C. A. Kynaukosa, M. B. 'opnenko, I1. B. Yuanos, C. B. Cymko, H. /1.
AnanbeBa MUKpOOMOJIOTHYECKUE MTOKA3aTENN arpoepPHOBO-TIOI30IMCTHIX IOYB Pa3HOH I'YMYCHPOBaHHOCTH TIPH
BHECEHHH TSDKEJBIX METAJUIOB | yriiepojcoaepkanux npenapaTtos // [TouBoBenerne. 2021. Ne 3. C. 372-384.
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B ycroBusix MOJENBHOTO BEreTallmoOHHOT0 dKcnepuMenTa (30 cyTok) 3ydeH OTKIMK MUKPOOHOTO COOOIIEeCTBRA:
yriiepoa MUKpoOHO# 6romacchl (Cmuk), 6azanbHoe asixanue (b]1), pynknnonamsHoe pasHooOpaszue (OP),
arpozaepHoBo-noa3oiucroi moussl (Albic Glossic Retisols (Loamic, Aric Cutanic, Ochric)) nByx yuacTkoB
(YamramkoBO, MOCKOBCKast 00J1aCTh) ¢ pa3HBIM cojiepkaHueM opranudeckoro yrieposa (Copr 3.86 u 1.30%) Ha
3arpsizHeHue TspkenbiMu Metaiutamu (TM: Cu 660, Zn 1100, Pb 650 mr/kr) u oGoramienue
yIIepoAcoAepKallluMuy rpernapatamu (0noyroinb, 5%; nurnorymar, 0.25%). CMUK onpenensiuii MeToJ0M
cyOcTparT-uHAyIMPOBaHHOTO AbIxaHusi, P — MynbTHCYOCTpaTHBIM TECTUpOBaHUEM (47 cyOcTpaToB). Buecenue
TM camxano Cmuk B cpearem Ha 49-57%, BJ] — 23-52% u ®P — 45%, onHako MUKPOOHBIH META0OINYECKUN
koa¢pdunment (qCO2 = b/I/Cmuk) noBeimano B cpeqHem Ha 9—46%. HanbomnpIie n3MEHEHHSI OTMEUEHBI Ha


https://doi.org/10.31857/S0032180X21030163
https://doi.org/10.31857/S0032180X21030151

6ennoit Copr (1.30%) mouse. Yriaepojacoaepxaiiye npenaparsl HoKa3zainu HU3KYy10 3pPeKTUBHOCTh B 00enx
nouBax ¢ TM u He criocoOcTBoBann n3Menenuto Cmuk, bJ[ u qCO2, xots yBenmuuuBanu OP. Crnenano
3aKIII0YCHNE 00 MHIMKATOPHOW 3HAYMMOCTH U3yUYEHHBIX MUKPOOHOJIOTHICCKHUX TIOKA3aTelIel Al ONTHMH3AINN
OIICHKH Ka4eCTBa MOYB, CPEN KOTOPHIX K HanOOJiee UyBCTBUTEIILHBIM OTHECEHBI (DYHKIIMOHALHOE
pazHooOpa3ue u MUKpoOHast Ouomacca Cmuk, k MeHee uyBcTBUTENBbHBIM — B/ 1 qCO2.

Knrouesvie cnosa: OnonHAMKAaIMsA, OLIEHKA Ka4eCTBa [M0YB, OPraHMUECKUH yriepo1, MUKpOOHOE JbIXaHue,
MUKpOOHast Ornomacca, pyHKIHOHAIBHOE Pa3HO00pa3re MUKPOOPTaHU3MOB, XUMHUECKOE 3arpsi3HEHHE,
JUTHOTYMAT, Ouo4ap



