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3HaHMS O CBOMCTBaxX IOYB M 3amacax OpPraHMYECKOro yriepoja B HHUX B YCIOBUSAX apHAHBIX
3KOCUCTEM KpaﬁHe BaXXHBI IJIA OIITUMH3AalIUU CBA3BIBAHUA YIJICpOJa C LEIbI0 CMATYUTDL IMOCICACTBUA
KIIMMaTHYeCKUX M3MeHeHuu. Hamie HCCJICAOBAHUEC HAIIpaBJICHO HAa M3Yy4YCHUC CBOMCTB IIO4YBbI, ITYJIOB
W 3aI1acOB IMOYBEHHOI'O OpPraHMYECKOTO YIJIepoa B apWJHOW 3KocHcTeMe oasuca. [louBeHHBIE
o0pasipl ObLTH OTOOpaHBI ClydaiiHbIM oOpa3zom ¢ riyouH 0-5 m 0-30 cm Ha 17 ydactkax (Bcero
34 obOpasnia). B HUX MBI U3MepHIIM 00BEMHYIO IUIOTHOCTB, PH, 3JIEKTpONpPOBOMHOCTh, COJEpKAHNE
KapOOHaTa KalbIls M THICA. Takxke MBI ONpenenuii o0muid 00beM MOYBEHHOT'O yTIIEPOaa, YaCTHITHI
OpPraHMYEecKOro yriepoja, a TaKKe HAJIM4YHe YIIepoJia, CBA3aHHOIO C KOHIIGHTPAIHUSIMH B IMOYBE
MCIIKUX MHUHEPAJIBHBIX BKJIIOYEHHUII M 3aracoB. PeSyJ'IBTaTBI IIOKa3aJ BBICOKHME 3HAYCHUAM pH
1 DIIEKTPOIPOBOJAHOCTH OA3UCHBIX TOYB. AHAJIOTHYHBIM 00pa3oM Ha UCCIICOBAHHBIX yYaCTKaX MBI
3adukcupoBay BeicoKoe KomnuecTBO CaCO3 m rumica. 3HadeHUs 00BEMHOM TUIOTHOCTH KOJIeOanch
or 1.23 no 1.30 r/cm® Ha rny6une 0-5 cm u ot 1.18 mo 1.35 r/em® Ha riy6une 0-30 cm. O6mme
KOHIIEHTpAIMK yrjepoma B cpemHeM Kojebamncs or 8.47 mo 13.25 r/kr m or 9.27 mo 11.06 r/kr
IO JIBYM CJIOSIM COOTBETCTBEHHO. Hepasmaraemblii yriiepon oOpa3oBBIBAN MYNBI 1O BCEX CIIOSX
(> 60%). 3amackl yriepona Ha ydacTkax B cioe 0-5 cm cocraBmu 0.4-0.8 krC/m% a B cioe 0-30 cm
nocturamy 4 krC/m? (40 1/ra). 3amachl TBEPBIX YACTHI] OPraHMYECKOro yriiepoaa cocTaBmin 21-34%.
Martpuiia KOppensiiy Jiisi CBOMCTB MOYBBI ITOKa3aia 3HAYUTENBbHYIO OTPHIATENBHYIO KOPPEISIHIO
(p = 0.05) Mexay YacTHIIAMH YTIIEPOa M JICKTPONPOBOAHOCThIO0. OTHAKO 3amachl yriiepoja CHIbHO U
MONOXKUTENFHO Koppemupyor (p = 0.01) ¢ yrmepomapimMu mymamu. Takum oOpa3oM, MOXKHO
YTBEpPXKJaTh, 4YTO TIOYBBI 0a3uWca CcoOJepKaT B ce0c OTHOCHTENBHO OONBIIOE KOJIHYECTBO
OpPraHWYEecKOro yriepoja. A 3HaYuT, JaHHOE HCCIECIOBAHUE IMONTBEPKIAECT, YTO APUIHBIC TMOYBHI
CeBepHOlt AQpUKH MOXKHO pPacCMAaTpUBaTh KaK IMOTCHIIMATBHBIN TOTJIOTUTENL JUIS CBSI3BIBAHUS W
yIiepKaHHs OPTaHIYECKOTO YIiiepoa.
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OpraHvyeckuii yriaepoa B TOYBaX WIPAeT BaXKHYIO POJb B KPYrOBOPOTE YIJIEpoJa B HAa3eMHBIX
sxocucremax B meaoM (Yigini, Panagos, 2016). OxHako ero JMHaMHKA B IIOYBAX 3aBUCHUT OT KJIMMATHYECKAX
M3MEHEHHUH, a Tak)Ke W3MEHEHHUsSI PAaCTUTEILHOrO IMOKPOBa MIIH PEKUMOB 3emienonb3oBanus. J. Albaladejo
¢ coaBTopamu (2013) ykasbIBajiM, 4TO YETKOE OMUCAHKME PACHpENeICHUS U TPaHCHOPMAIUK OPraHUIECKOTO
yrJIepo/ia U BIMSIONIMX HA HEro (PaKTOPOB MOMOXKET MPEACKA3aTh MOCIIENCTBUS KIMMATHUYECKUX H3MEHEHHUH.
B mosyapuIHbIX ¥ apHIHBIX PETHOHAX YTIIEPOJ KpaiHe 4yBCTBUTEICH K M3MEHEHHSIM OKPYKAIOIIEH CPEJIbl,
ocoberHo pactuteipHoro mokposa (Wang et al., 2011), u ero conepskanue cocrasiser < 0.5% (Lal, 2002).
Bosiee TOro, 3TH 3KOCHCTEMBI CTAJIKMBAIOTCA C TAKAMH OSKOJOTHYECKUMH YIpO3aMH, KaK CHIDKEHHE
OpraHWYeCcKHX BEIIECTB B MOYBAX, 3aCOJEHHE, 9po3us u onycrhinuBanue (Brahim et al., 2021), camkarorue
TUIOJIOPOJIKE TIOYB M UX CITIOCOOHOCTh HAKAILIMBATh YIIIEPOI.

B nocnennue roapl Bee Oomblile BHUMaHUS YICISIOT MPo0ieMe KpyroBOpOTa OpPraHUYecKoro yriepoja
B TI0OYBAaX W M3OJSIIIMM B HHUX OpPraHUYECKUX IIyJoB. OpraHudYecKuil yriiepoa SBISETCS OCHOBHBIM
KOMIIOHEHTOM Iiio0anbHOro yriepognoro mukia (Munoz-Rojas et al., 2012), mockonbKy neHCTByeT Kak
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WCTOYHUK WJIM TOTJIOTHTENb AWOKCHAA yriiepoja M3 aTMocdepsl. YiydiieHHe criocoO0B Ui H30IALUU
yrJieposia B TIOYBE M COKpAILlEHHE ero BEIOPOCOB — 3TO OCHOBHBIE CTpaTervH, HEOOXOAUMBIE sl KOHTPOJIS
KOHIIEHTPALMH ApHUKOBBIX ra3oB B aTMocdepe. IMeHHO M03TOMY CTpaHaM BCEro MUpa CIIeAyeT PEryIsIpHO
OTYHTBIBATHCS O 3armacax OpraHHYeckoro yriepoaa B mousax (Brahim et al., 2014), a Taxke nHGOPMHUPOBATH
0 TEKyIUX 3amacax yriepoja B meiaoM. Taxke u3MeHeHus HeoOxomuMbl B Pamounoii koneennmu OOH 06
n3menennu kmmara (United Nations Framework Convention for Climate Change — UNFCC,; Batjes, 2002).
Kpome Toro, B coorBerctBuu ¢ UNFCC, crpaHbl JOMKHBI TPEIOCTABISITH KaJacTpbl BHIOPOCOB H
MOTJIOTUTENEeH MAapHUKOBBIX Ta30B, a B KOHTEKCTE CEILCKOTO W JIECHOTO XO3SHCTB — OIEHKH 3alacoB
yriepona B mouse (Batjes, 2002). JIist mOay4eHHsT TOYHBIX OLIEHOK TpeOyeTcs BBICOKAas MIOTHOCTH TOYEK,
rze npoBoauTcs oToop mouBeHHbIX 1pob (Liebens, van Molle, 2003), motomy uTo, Kak Mmoka3and HEKOTOPbIE
WCCIIEIOBaHMS, YIJIEPOJIHBIC 3aMachl CUJIBHO 3aBUCIT OT THIIA 3eMJIENOJIb30BAHHUS, CBOWCTB U THIIOB IOYB
(Pandey et al., 2010), a 3HaYMT, BAKHO W3y4aTh BIMSHHE 3€MJICTTONB30BAHNS W THIIOB MOYB B PA3TMYHBIX
YCIIOBUSIX OKPYXKAIOIIEH Cpebl Ha U3OJSIHIO YIiiepoia, 1 0COOEHHO — B TOYBAX apUJIHBIX PETHOHOB.

Heckonbko uccnenoBannii mokaszaid, YTO apUAHbIC TIOYBHI, NPEBPAIICHHBIE B CEIbCKOXO03SHCTBEHHBIE
yrombs W B Oa3UCHbIE TEPPUTOPHH, MOTYT HAaKaIJIMBaTh JIOBOJBHO OOJBIIME 3amachl OPraHU4ecKOro
yraepoja B apuJHOM KIUMaTe: Hampumep, IIOYBBl KOHTHHEHTanbHOro oasuca Kebemn B TyHuce
(Omar et al., 2017). P. Mlih ¢ coaBropamu (2019) mokasasu, 4To KOHIIEHTpAIMs yIiIepojia B MOYBax oas3uca
I[Mennnn B I'abece BbIlle, YeEM B COCEAHWX HEOKyAbTypeHHBIX mouBax. Cormacuo C. Li ¢ coaBTopamun
(2019), mociae MHOroJIeTHEH Menuopaluu (pOPMHPOBAHHME 0A3MCOB IMPHUBEIO K YBEIMUYCHHUIO COACpPMKAHHUS
OPraHruYeCKOro yrijiepoaa W IHUTATCIBHBIX BCHICCTB B IIOYBaX IO CPaBHCHUIO C TAaKOBBIM B COCC}IHeﬁ
nycteiHe. H. Elbasiouny ¢ coaBropamu (2017) mokaszanu, 9TO HCHOJNB30BaHUE JUISL CEIBCKOTO XO3SHCTBA
MPHOPEKHBIX 3eMENb B CEBEPHON YacTH AENbTH p. HUII ropaso jydiine u30Iupyer yriiepoja U a3oT B IMOYBE.
ABTOpPBI CHHTAIOT, YTO 3TO MOXET CTaTh BEPHBIM IMOAXOIOM IS JATBHEHIIEro CMATYEHUS IOCTIEACTBHI
KJIIMMAaTHYeCKUX U3MeHeHn|. B HemaBHel cBoelt pabote E. Xu ¢ coaBropamu (2020) moka3zaim, 9To apuaHBIH
peruon Cepepo-3anagnoro Kutas MoxkeT OBITh MOTECHIIMANBHBIM IMOMVIOTUTEIEM MOYBEHHOT'O YTIepoja.
[MycThIHHBI 0a3Wc — 3TO MHUKPOKJIMMAT, TJ€ YPOBEHb BIAKHOCTH, TeIIa M CBETa ONAronmpusTeH Jyist
ONTHMAITLHOTO BBIPAIMBAHUS B PETHOHE C HEXBATKOH IJIOJOPOAHBIX MOYB TAKUX KYIBTYP, KaK anelbCHUHBI,
TpaHaThI, OBOIIH, KOPMOBEIC KyIbTypsI U 3maku (Mlih et al., 2016). [IpeBpamienue apuHbIX 3eMeIh B 0a3HCHI
MOYKET MIpaTh OOJIBIIYIO POJIb JJII IKOCHCTEM 3a CUET Pa3BUTHS CEBLCKOro xo3siictra (Zhang et al., 2017).

[pubpexusbiii oasuc B I'abece mpeacraBiseT coO00H 0cOOYI0 apHIHYIO 3KOCHCTEMY, KOTOpas Hrpaer
OOJNBIIYIO PONIb B OOECIICUCHUH IPOMOBOILCTBHEM MECTHOTO HACENCHHS W YBEIUYCHHM TMPHPOIHBIX
pecypcoB apumHbIX T0YB. CTaOWIBHBIA KOHTPOJb TAKAX Oa3UCOB HCKIIOYHTEIBHO BAXKEH IS
HSKOHOMHYECKOTO Pa3BUTHS U COIMAIBHOTO OJIATOCOCTOSIHUS PETHOHA, a TAKXKE JUIS SKOJOTUU B KOHTEKCTE
KIMMAaTHYeCKNX HM3MeHeHui. Hame wccnenoBaHue HampaBiIeHO Ha TO, YTOOBI TMOJYEPKHYTh Ba)KHOCTD
COXpaHEHUs MPUOPESKHBIX CENbCKOXO3SIMCTBEHHBIX CHCTEM B oasuce Ha rore TyHuca, T.K. 3TO HEOOXOMMO
JUISl YITY4IIeHWs] CBSI3BIBAHMSI OPTaHUYECKOrO Yriepoja B apuIHBIX TOYBaX. A TIOTOMY MbI IOOMIPSEM
MPAaBUTENLCTBO PAa3BHBATh W TPOJBUTATh CENbCKOXO3SIMCTBEHHYIO JEATENBHOCTh JUIS OOCCTIeYeHUs
YCTOHYHBOI MPOIOBOIHCTBEHHON 0€30ITaCHOCTH, OMOPa3HOOOpa3Hsi U PECYPCOB.

MarepuaJjibl 4 METOAbI

Teppumopus uccredosanus. Pabora mpoBoannace Ha mobepexnse oasmca B ['abece, Ha IOro-BOCTOKE
Tynucckoit Pecniyonuku (puc. 1). Kinmar B 3ToM pervone Cyxoi cpeau3eMHOMOPCKHIA, 0COOCHHO JKapKuii
JIETOM U MSITKuil 3uMoit. CpeiHue roI0BbIe OCAKK COCTABISIIOT 185 MM, a cpeiHsis ro1oBasi TeMIepaTypa —
22.5°C, unnekc apuanoctu — 0.12 (UNEP, 1997). ®unukosas manema (Phoenix dactylifera L.) siisiercs
JOMHUHHUPYIOIIMM JPEBECHBIM BHJOM 3TOr0 0a3Wca, OJHAKO MOMHUMO Hee 3/eCh IMPOU3PACTAOT TaKue
dbpykroBbie aepeBbs, kak rpanar (Punica granatum L.), ¢ura (Ficus carica L.), Bunorpan (Vitis. spp.)
W cajioBble KyabTypbl. [104uBbI B 0TOOpaHHBIX 0Opasmax (Pouget, 1965) oka3anuch rHIICOHOCHBIMH M OBLTH
npokgaccuUIMpoOBaHbl Kak IeMeHTHpoBaHHble KapOonatHbie (Petric Calcisols), memenTupoBaHHbIC
ruricoBbie (Petric Gypsisols), rumcoBeie cononuaku (Gypsic Solonchaks) u HacklmeHHbIE C1ab0pa3BUTHIC
(Eutric Regosols) moussr (IUSS ..., 2015). O6pasusl Obi1r B3sTHI ¢ TiayouH 0-5 u 0-30 cM, BbICyIIEHBI Ha
BO3/IyX€ U MPOCESHBI YePe3 CUTO C SUCHKAMU Pa3MepOM 2 MM.

Ananuz nougennwvix ceoticms. B HaceimeHHoW BeTsDKKe (McLean, 1982) w mouBeHHO# macre,
HACBIIICHHOM BOJIOM, MbI M3Mepwin pH u aexrponpoBoxHocTs mouB. CoaepxaHie KapOOHATOB OL[CHHBAJN
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kanbimerpom  (Nelson, 1982), conmepkanme rurca ompenensuii, oOpadaTbiBas 00pasibl KapOOHATOM
aMMOHUS M ocaxneHueMm xjopumom Oapus (Vieillefon, 1979). I'panynomeTrpudeckuii COCTaB IOYB HE
OLIGHHMBAJIM, MTOTOMY YTO JI0 CHUX IMOp He pa3paboTaH METOJ, KOTOPBI MOXXHO ObUIO OBl MCHONB30BATh IS
TOYHOH OLIEHKH pacIpeieicHus] YacTull TI0 pa3MepaM, a Takke U KIacCH()MKAIUU THUIICOHOCHBIX TI0YB 110
TEKCType Ul BEPHOH HWHTepIpeTanud (pU3NYeCKUX peaknuid, a OONBIIMHCTBO JIAOOPATOPHBIX METO/IOB
BKJIIOUACT MPEIBaPUTEIbHYI0 00pabOTKy, KOTOpas yJaiseT THIC U3 00pa3ioB. IloaTomy pe3yiabTaThl
pacmpeneneHus 4YacTull 10 pa3MepaM He OTpakaloT paclpeieieHus mo pazmepam Bceil moussl (Sulieman,
Sallam, 2016). MbI KCIIOIB30BATM METO] ITMJIMHPUYCCKOTO KEPHA JIJIS ONpEe/IeHUs] 00bEMHOHN IIOTHOCTH,
KOTOpas BRIYUCIIAETCA 0 CIeayroliel GopMysie: Macca Cyxoro rpyHTa/o0beM HMIIUHIpa.
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Puc. 1. PacionokeHre n3y4aeMoro peruoHa 1 IIOmaoK.

Meron okucnenus KyCr,O7—H,SOs Yonkxmu-biaska (Nelson, Sommers, 1982) wucmonp3oBan s
H3MEpPEHMsI OPraHMYECKOro yIiiepoia B IMOuYBax. IBepible 4acTUIBl YIJIEPOAa OINPEACISUIM C IIOMOIIBIO
meromna Kambapmemnel-Ommrora (Cambardella, Elliot, 1992), koTopslii 3akimodaeTcs B AUCIICPTHPOBAHUN
MI0YBHBI B TeKcameTadocdare HATpUs B KOHLEHTPALUK 5 I/J1 ¥ OTAEICHNN TBEPAbIX YaCTHUI[ OT ITOYBBI IIyTEM
MpocerBaHusl. 3aTeM MAcCy MPOIIYCKAIOT YepPe3 CUTO ¢ siueiKaMu B 53 MKM, a B3BECh CyIIAT U AHAIM3UPYIOT
Ha HAJIW4YME OPTaHWYECKOro yriepona. 3HAueHHs TBEPIbIX YaCTHIl BBIPAXKEHBI IJIS1 HACBIIHOTO TPYHTA;
OHU OLICHUBAIOTCSI B Macce, OCTAaBIUEHCS B CHUTE, a 3aTeM IEPECUUTHIBAIOTCS B I/KI' B HACBIIHOM IPYHTE.
CornacHo HeJaBHUM HCCIIEIOBAHUAM, OOIIee KOMTUYECTBO OPraHMYECKOro Yriepoia B MOYBE — 3TO CyMMa
Pa3TUYHBIX MPOMOPINI OPraHWYeCKUX MOYBeHHBIX ¢pakuuii (Wiesmeier et al., 2014). B mouBax Tynuca 3a
CUET MENKOIUCIIEPCHBIX MUHEPAJIbHBIX BKJIIOYEHUH MpeolnagaroT OpraHuYecKuid yriepoJ M €ro TBepible
gactunbl (Bouajila, Gallali, 2010). CnenoBatensHO, eclii TPHHATH BO BHUMAaHHE KPYITHO3EPHHUCTOCTH
(kpymHBIE OOJIOMKH, B TPaHyJIOMETPHYECKOM COCTaBE KOTOPHIX mpeobnanaer (77-88%) Menkuil U oueHb
MEJIKMI MeCOK) M KpalHe HHU3KOE COAEp’KaHHE MOYBEHHBIX MAKpO- U MHUKPOArperaToB B HCCIEIOBAHHBIX
mo4yBax, HepasJlaraeMblil OpraHWYecCKUil YIiaepoJ MHOJDKEH OLEHHBAThCA IO cieayromeid Qopmyie:
HepazjgaraeMblii OpPraHWYeCKHH yIJIepoJ = CyMMa OpraHMYecKOro yriepoia — TBEpAble YaCTHIIbI
OpraHMYecKoro yrieposa (Bce BBIPaKEHO B I/KT).

3amacel OpraHU4ecKoro yriieposa B IMOYBE VIS ONPENeICHHON TIIyOUHBI MBI OLIEHUBAJIH IO CIEAYIOIIEi
dopmyne (Brahim et al., 2014; Yigini, Panagos, 2016): 3amacel opranwueckoro yriepoaa (tC/ra wim
krC/m?) = conepxanue yriepoaa (%) - o6bemHas mioTHocTs (r/cm’) - rry6una (cm).

Cmamucmuueckuti anaau3. Mpl TIPOBENW pa3lUYHbIE CTATUCTHYECKHE TECTHl M aHAJIU3 OCHOBHBIX
KOMITOHEHTOB, 4TOOBI M3y4YWTh B3aWMOCBSI3b MEXAY MOYBEHHBIMH CBOMCTBAMH, YIJIEPOIHBIMHU IYJIaMHU H
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3amacaMu B paifoHe MCCIIeIOBaHUs, B YaCTHOCTH, ¢ moMolbio koppensuuii [Tupcona (P = 0.01, P = 0.05).
CraTHCTHYECKUE TECTHI BBIMOIHSIIMCH C conb3oBanueM npuiokenns XLSTAT ms Excel.

PesyabTaTthl U 00Cy:K1eHH e

Csoticmea nouyg B HKOCHCTEMax oOa3uca OYCHb IMOXOXKM Ha CBOWCTBA TOYB B PErMOHE B IENIOM.
B oroOpanHbIx o00Opasiax camMoe BBICOKOE cpeaHee 3HaueHue pH HaOromanoch I HACBIIICHHBIX
cmabopassuteix mous (Eutric Regosols) — 8.83+0.15 ma rmyburax 0-5 u 0-30 cm. OmHako B
neMeHTHpoBaHHbIX KapboHaTHbIXx (Petric Calcisols), mementupoBanueix rtumncosix (Petric Gypsisols)
u runcoBbix cononuyakax (Gypsic Solonchaks) pH cunbHO BapeupoBan B oboux ciosix. KoadduimeHTs
BapHaIlMK OKa3aJIuCh OYCHb HU3KUMHM U He npeBbitnanu 10% (taom. 1, 2).

B cnoe rinyounoii 0-5 ¢M cpeHue 3HaYCHUs 3JIEKTPOIPOBOIHOCTH COCTABHIIN ISl PA3HBIX THUIIOB ITOYB
7.87£5.77,15.71 £ 6.67, 6.27 = 1.83 u 4.43 + 1.16 mC/cMm cootBercTBenHo. OnHako B cioe 0-30 cM cambie
Bbicokue 3HadyeHus (23.91 = 19.56 mC/cMm) HaOMOMAMMCh TOJABKO JUIS COJOHYAKOB, TOTJa Kak B IOYBax
Jpyrux TUNOB oHa He mpeBbimana 12 MC/em. KoadduimenT Bapraiuu s SJIEKTPOITPOBOJHOCTH OKa3ajcs
oco0eHHOo BeICOKUM B cioe 0-5 cm — 30-82%. OObeMHast TIIOTHOCTE B cpeiHeM BapbupoBana ot 1.16 +0.10
m0 1.30 +0.17 r/em® B croe 0-5cm m ot 1.18 £0.11 1o 1.35 +0.07 r/em® B cinoe 0-30 cm. Kooddumuent
Bapuanuy Ui 00bEMHOM TUIOTHOCTH OBUI OYEHb HU3KHM JUIsS BCEX THIIOB MOYB M CJIOEB M HE MPEBBIIIAT
14%. Coneprkanne kapOoHaTa Kaiblusi BapbupoBayio oT 62 o 113 r/kr B cnoe 0-5 cm u ot 67 mo 105 r/kr
B cioe 0-30 cm. Camas Bbicokasi koureHTpaims CaCOs — B HaChIIIEHHBIX c1abopa3BUThIX TouBax (Eutric
Regosols) B cioe 0-5cm u B rumcoBbix conondakax (Gypsic Solonchaks) B cmoe 0-30 cm. Copeprxanue
THIICA TAK)Ke CHIIBHO MEHSUIOCH B Pa3HbIX MMOYBAX M CIOSIX: B BEPXHEM 5-CAaHTHMETPOBOM OHO BapbHPOBAJIO
or 51.33 go 275 r/kr, B 30-cantumerpoBoM — ot 59.33 g0 291.3 r/kr (tabm. 1, 2). Camoe BbICOKOE
cojiep)kanue runca Ha riryoune 0-5 cm (275.18 r/kr) u 0-30 cm (291.3 1/kr) — B LIEMEHTUPOBAHHBIX TUIICOBBIX
mouax (Petric Gypsisols), a B machkimennbix crmabopassuteix (Eutric Regosols), maobopor, HaumeHbIIee.
Koahdunment Bapuammu 65T BBICOKAM Kak JUIsS KapOOHATa KalbIs, TaK U s rumca (Tabm. 1, 2).

B menom, MOKHO YTBEp)KIaTh, YTO B 0a3UCHBIX dKocHcTeMax [‘abeca MOYBBI MIEIOYHBIC, 3aCOJICHHBIE,
C BBICOKMM COJIEp)KaHHeM Tulica W KapOoHata kKamblmsa. Kak u B pabore J.L. Smith m J.W. Doran (1996),
1eMeHTHpoBaHHble KapOoHaTHsle (Petric Calcisols) u macemenusie ciaabopassuteie (Eutric Regosols) moussr
OKa3aJIuCh yMEpPeHHO 3acojieHHbIMH (4 AC/M < 3eKTporrpoBoaHoCTh < 8 1C/M), IIEMEHTHPOBAHHBIC THIICOBBIC
(Petric Gypsisols) — cumpro 3acomenrbME (8 1C/M < BIIEKTPOIIPOBOTHOCTH < 16 1C/M), a THUIICOBBIE COMTOHYAKH
(Gypsic Solonchaks) — ouens crbHO 3aCONEHHBIMH (3JEKTPOIPOBOAHOCTE > 16 1C/M).

Konyenmpayuu nynog opeanuueckozo yenepooa 6 nousax. Pe3ynbraThl HCCICIOBaHHN IMOKA3alH
(tabm. 3), 94TO B CpeAHEM Y IIEMEHTHPOBAHHBIX THIICOBBIX mouB (Petric Gypsisols) — camoe BbICOKOE
cojiepkanue opranwueckoro yriepona (13.25+1.4 r/kr), B To BpeMsi kak camoe Hu3koe (8.47 £ 4.65 r/kr)
ObLIIO OOHapY)KEHO Yy HACHIIIEHHBIX crabopa3Buteix mo4s (Eutric Regosols); xosddunnent Bapuaimiu
BapsupoBai ot 10% mo 54%. Omuako B croe 0-30 cM KOHIIEHTpAIHH 3a11acoB yriiepoaa cocTaBmmm 9.27+2.1
n 11.06 £ 453 1/KT COOTBETCTBEHHO. 3HAYECHHS COJEPKAaHUSA YIIEpoJa B IMOYBaX IIOKA3alld BBICOKOE
HernocTostHCTBO (ko3 uuument Bapmanuu > 20%), BO3MOXKHO, MO NPUYMHE PA3HBIX XUMUYECKHX H
¢dusnvecknx (akTOpPOB B COCTaBE OPraHUYECKOrO BENIECTBA HA TOBEPXHOCTH MOYBHI. Kak moka3aHo B
tabmnuile 3, camMasi BRICOKAs CPEeHISI KOHIICHTPAIHS TBEPAbIX YacTuIl yriieposa B cinoe 0-5 ¢cM Habnromanach
B IIEMCHTHPOBaHHBIX KapOoHaTHbIX mousax (Petric Calcisols), roe ona cocrasmma 3.38 £ 1.91 r/kr, ¢ uyTh
0oJice HU3KMM 3HAYCHHEM Y IIEMEHTHPOBAaHHBIX TUICOBBIX mous (Petric Gypsisols) — 2.87 + 1.14 r/kr npwu
ko durnuente Bapuanuu > 39%.

Opnnaxo Ha Tinyonne 0-30 cM KOHIIEHTpaIlys TBEPABIX YaCTHUI] OPTaHMYECKOT0 yriepoaa coctaBmua 2.1-
33.6 1/kr ¢ koo dunrenTom Bapuannu 31-55%. Kak 1 opranmueckuil yriiepoli, cozepKaHue ero TBEPAbIX
YaCTUI[ CWJILHO BAPHHUPOBAJIO JUIS KAXKJIOr0 THIA MOYBBI Kak B 00oux ciosx. Hepasmaraemselii yriepo ObL1
Ha3BaH «PEKAIBIUTPAHTHBIM ITyJIOM» OOIIEro opranudeckoro yriepona B mouse (Hassink et al., 1997),
MOTOMY YTO OH 3aBHCHUT OT TaKMX MEIKHX BKJIIOYCHHH, KaKk TJIMHA W U3BecTh. Hepasmaraembie
KOHIIeHTpaImu B cioe 0-5 cM pacroyiaraiuch B CIEIYIONIEM MOPSIKE: IEMEHTHPOBAHHBIC THIICOBBIC TOYBBI
(Petric  Gypsisols) > nuementupoBannsie  KapOonatHbie mouBbl  (Petric  Calcisols) > naceimeHHbIe
cnabopaseuteie mouBbl (Eutric Regosols) > runicoeie cononuaku (Gypsic Solonchaks). HauGonbiee
3aperucTpUpPOBaHHOE 3HaueHWe Hepasnaraemoro yriepoma — 10.38 + 1.39 r/kr (ta6um. 3). B cioe 0-30 cm
3HAYCHUS] MaJl0 pa3iMyaluch MEXIy TUNAMH T0Y4B M cocTtaBuiud or 6.97 £1.05 mo 8.34 +3.47 r/kr.

APUJTHBIE DKOCUCTEMBI, 2023, Tom 29, Ne 2 (95)



ABJIEJIXAKHNM, 30XPA, BUCCEM, HAJIXEM

57

Koagduiment Bapuanuu HepaszinaraeMoro yriepojaa CHIIBHO pasiHyaliCs MEKIY THIIAMUA TOYB, BaphbUpPYys
oT 13 1o 59%.

Tadauna 1. [Ipoananu3upoBaHHBIE CBOMCTBa TOYB B HM3y4aeMOM peruoHe: PH, 3IeKTpomnpoBOAHOCTD,
00beMHas IJIOTHOCTh, COJICPIKaHUE TUIIca M KapOoHaTa Kajbius B cioe 0-5 cm.

Iaomankn KoOpAHHATHI ILIOMAN0K AaekTponpo- | OobemHas I'une, | CaCOs,
oToopa pH BOJAHOCTh, | INIOTHOCTh,
1pod oTOoopa npod wClem I r/kr | r/kr
LlemenTHpOBaHHBIE KapOoHaTHBIE NOUBBI (Petric calcisols)

S1 33°51'53.88" c.m.,, 10° 04' 10.10" B.1.| 7.62 4.58 1.27 18.70 | 105.90
S2 33°53'53.66" c.u1., 10° 03' 37.22" B.A.| 7.75 3.76 1.21 228.30| 59.30
S3 33°53'51.90" c.ur., 10° 04' 9.73" B.1. | 7.86 8.98 1.13 365.00| 80.50
S4 33°58'09.24" c.u1., 10° 00" 42.61" B.1.| 8.30 4.54 1.26 132.80| 72.00
S5 33°57' 54.66" c.u., 10° 01' 28.60" B.1.| 9.48 17.51 1.34 333.90| 8.40
Cpennee 3HaUCHHE 8.20 07.87 1.24 215.74| 65.22
CranapTHOE OTKJIOHCHHE 0.76 5.77 0.08 143.27| 36.05
Koadduiment ymnoraenus, % 9.25 73.22 6.27 66.41 | 55.27

IemenTHpoBaHHbIe TUNcOBBIe MouBkI (Petric Gypsisols)

S1 33°57'42.86" c.u., 10°03'31.16" B.1.| 7.80 6.53 1.32 227.30| 110.10
S2 33°57' 54.00" c.u1., 10° 00" 35.88" B.1.| 9.16 21.6 1.52 241.30| 51.50
S3 33°57'56.79" c.u1., 09° 59' 54.20" B.1.| 9.09 15.22 1.27 395.00| 31.70
S4 33°57'59.02" c.m., 09° 59" 31.17" B.1.| 8.40 19.48 1.10 237.10| 55.50
CpenHee 3HaUYCHHE 8.61 15.71 1.30 275.18| 62.20
CTaHaapTHOE OTKIOHEHHE 0.64 6.67 0.17 80.10 | 33.59
Koadduimenr Bapuanuu, % 7.44 42.45 13.27 29.11 | 54.00

T'uncossle cononuaxu (Gypsic Solonchaks
S1 33°53'0.69" c.u., 10°04' 12.34" B.1. | 8.92 7.95 1.07 188.9 | 67.7
S2 33°53'43.47" c.m., 10° 04' 53.13" B.1.| 8.03 6.42 1.31 65.6 | 2415
S3 33°53'46.19" c.im., 10° 03'48.18" B.A1.| 7.75 3.51 1.1 564.5| 33.8
S4 33°57'17.80" c.m., 10° 02' 26.72" B.A.| 7.81 5.62 1.2 180 80.5
S5 33°57'23.01" c.mm., 10° 02' 35.18" B.1.| 8.05 7.85 1.13 1453 | 144
Cpentee 3HaYEHHE 8.11 6.27 1.16 228.86| 113.50
CTaHaapTHOE OTKIOHEHHE 0.47 1.83 0.10 193.83| 81.93
Koadduimenrt Bapuanuu, % 5.80 29.17 8.24 84.69 | 72.19
Hacbimennble ciadopassutbie mousbl (Eutric Regosols)

S1 33°52'59.14" c.m., 10° 04' 45.78" B.1.| 8.81 4.33 1.17 24.30 | 161.00
S2 33°57'49.38" c.m., 10° 01' 09.52" B.1.| 8.49 3.33 1.30 89.20 | 93.20
S3 33°57'16.47" c.m., 10° 02" 16.81" B.A.| 9.09 5.64 1.21 40.50 | 55.00
CpenHee 3HaUeHHE 8.80 4.43 1.23 51.33 | 103.07
CraHgapTHOE OTKIOHEHHE 0.30 1.16 0.07 33.78 | 53.68
Koadduuuent Bapuanuu, % 3.41 26.13 5.43 65.80 | 52.09

Obwue 3anacvl OpeaHU4ecKo2o yanepood, meepobiX Hacmuy U Hepasziaeaemozo yeiepood 6 NOYEaXx.
Pesynbrathl Hamero ucciieoBaHus IMOKA3ald, YTO B CPEHEM 3a1achl B oyse B ciioe 0-5 cM konedanuch ot
0.49 10 0.87 krC/m? (mma or 4.9 mo 8.7 T1/ra; puc.2). B memMeHTHpOBaHHBIX KapOOHATHBIX ITOYBAX
(Petric Calcisols) yrinepomHbie 3amachl OKa3aJich CaMbIMU BBICOKMMH. B cioe 0-30 cM 1ieMeHTHPOBaHHBIX
rurnicoBbix (Petric Gypsisols), naceimeHnHbIXx cnabopasButhix (Eutric Regosols) u 1emeHTHpOBaHHBIX
kapOonatHbix (Petric Calcisols) mous u rumncoBsix cononuakoB (Gypsic Solonchaks) comepkxanue TBepIbIX
YaCTHII yIIIepoa oKa3aiock Oonee Hu3kuM: 3.58, 3.75,3.90 u 4.01 krC/M? COOTBETCTBEHHO (puc. 3). 3anacet
TBepABIX yacTHIl (Oe3 3amacoB HeEpasNaraeMoro OpraHM4eckoro yriaeposaa) He npesbimamu 0.20 krC/m?
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B cioe 0-5 cM u konebamuch Mexay 0.8 u 1.3 krC/m? B croe 0-30 cM. V 1[eMEHTHPOBAHHEIX KapOOHATHEIX
mouB (Petric Calcisols) B cioe 0-30 cM oka3zacst caMblii BBICOKHI 3a1ac TBEPABIX YACTHIL,

Tab6auna 2. [IpoaHanu3upoBaHHBIC CBOKMCTBAa IMOYB B H3y4yaeMOM peruoHe: PH, 3JeKTpOnpOBOIHOCTS,
00beMHas IJIOTHOCTh, COJIEpIKaHUeE TUIica U KapOoHaTa Kaibius B cioe 0-30 cM.

Mnomagku DJIEKTPONPOBOIHOCTD, Oobemuasn Iune, | CaCOs,
pH 3
oTOopa npod MC/em MJI0THOCTD, I/CM /KT /KT
ILlemenTHpOBaHHBIE KapOoHaTHBIE MOUBHI (Petric calcisols)
S1 7.56 3.35 1.32 25.80 | 118.60
S2 7.72 8.68 1.02 178.50 | 63.50
S3 7.84 4.02 1.12 385.00 | 59.30
S4 9.22 5.37 1.28 107.70 | 80.50
S5 9.23 12.18 1.45 271.50| 16.90
CpenHee 3HaUCHUE 8.31 6.72 1.24 193.70 | 67.76
CranapTHOE OTKIJIOHCHHE 0.84 3.68 0.17 140.06 | 36.82
Koaddumment Bapuanuu, % | 10.07 54.738 13.69 7231 | 54.34
IMemenTHpoBaHHbIe TUNcOBBIe MouBkI (Petric Gypsisols)
S1 7.92 18.58 1.27 247.50 | 122.80
S2 9.28 10.79 1.40 227.20| 67.40
S3 8.77 10.03 1.26 451.60 | 35.70
S4 8.47 11.61 1.21 239.10 | 55.50
CpenHee 3HaUYCHHE 8.61 12.75 1.29 291.35| 70.35
CraHaapTHOE OTKIOHEHHE 0.57 3.94 0.08 107.16 | 37.33
Koadduiment Bapuanuu, % | 6.60 30.882 6.31 36.78 | 53.06
T'uncossle coonuaxu (Gypsic Solonchaks)
S1 8.85 58.6 1.24 233.90| 67.70
S2 8.03 18.45 1.02 143.90 | 228.80
S3 7.77 11.28 1.30 423.60 | 46.60
S4 7.72 15.14 1.23 178.50 | 59.30
S5 8.72 16.09 1.12 162.30 | 127.10
CpenHee 3HaYEHHE 8.22 23.91 1.18 228.44 | 105.90
CTaHAapTHOE OTKIOHEHHE 0.53 19.56 0.11 114.16| 75.33
Koadduimenrt sapuanuu, % | 6.48 81.81 9.43 4998 | 71.14
Haceimennsle ciiadopassureie mouBbl (Eutric Regosols)
S1 8.90 13.24 1.41 22.80 | 152.50
S2 8.66 3.14 1.27 125.00 | 55.00
S3 8.94 9.2 1.36 30.20 | 50.80
CpenHee 3HaUeHUE 8.83 8.53 1.35 59.33 | 86.10
CrangapTHOE OTKIOHEHHE 0.15 5.08 0.07 56.99 | 57.54
Koadpdumment Bapuanmu, % | 1.71 59.619 5.27 96.05 | 66.83

Tlousennvie ceoticmeéa oasucHvix xocucmem. 3HadeHus pH mokazanw, YTO MOYBBI HCCIEAYEMOTO
paiiona — menounsie. Cxoanbie 3Hauenus: pH Obun ycranosiensl R. Mlih ¢ coaBropamu (2019) u Z. Omap
¢ coaBTopamu (2020) B Tex ke pernoHax, 4TO MOKHO OOBSICHUTH BBICOKHM COJIEp)KaHHEM COJIeH, KOTOpbIe
BBIJICIIAIOTCS THIICOBOM KOPKOW, TPHUBHOCSTCS IMPH TIOJNUBE COJICHOW BOJOM M TIPH HOABEME YpPOBHS
rpyHTOBBIX BOA (Boulbaba et al., 2012). B mouyBax ABcCTpaiwu Halu4We TUIICA MOXET CHMXatb pH
npuMepHO 10 8 Ha JroObIX TiTyOMHax, Kak ObUIO IOKa3aHo, Hampumep, B uccienoanun V.N.L. Wong
c coapropamu (2009), a Takke MOXKET YBENMYMBaTH 3JeKkTpornpoBoaHocTh (Bouksila et al., 2013).
Hamm nanHble 1O  2JIEKTPONPOBOAHOCTH  COTJIACYIOTCS C JIAaHHBIMH, IOJdydeHHbIMH Z. Haj-Amor
c coaBTopamu (2017) u Z. Omap ¢ komneramu (2017). Boicokasi 37I€KTPOIPOBOTHOCTh TAKIKE MOXKET OBIThH
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PE3YIbTaTOM HCIOJIB30BAHUSI COICHOM BOABI AJsl opomeHus (0T 2.5 1o 4 1/1) W ucmapeHusl MOYBEHHOU

BJIATH,

4YTO IMPUBOAUT K HAKOIIJICHHUIO coiei u,

COOTBCTCTBCHHO,

MOCTIEAYIOIIEMY  YBEIMUYEHUIO

anekTponpoBoaHocTH. boree Toro, mo ganuasiM H.T. Fourati ¢ coaBropamu (2015), camast BEICOKast CTEIICHD
3acolieHus ObLIa OOHapyKeHa B MPUOPEKHOM 30He ["abeca B CBS3M ¢ €€ 3aTOIJICHHEM MOPCKOM BOIOM.

Tab6auna 3. OpranvuecKuii TOYBSHHBIN YriepoJl, TBEPJbIe YaCTHUIIBI YIJIEPOa M Hepas3jiaraeMbli yriiepoj
B IBYX CJIOSX IJId PA3HLIX THUIIOB IIOYB.

Opranu- TBepasle (Hepa3zna-| Opraau- |Tsepanie |Hepasna-
ILnomanku YecKM i YacTUIbI | raemsplil YecKH i YacTULbI | TaeMblil
oTéopa npood NMOYBEHHBIN | yrijepoaa, |yrijiepoja, [ mouBeHHbIH |yrijepoja,| yriepon,
yriaepon, r/Kr r/KT r/Kr |yraepog, r/Kr| r/kr r/KT
LlemenTHpOBaHHBIE KapOoHaTHBIE MOUBBI (Petric calcisols)
0-5 cm 0-30 cm
S1 194 5.97 13.42 14.70 5.62 9.08
S2 11.2 2.57 8.62 10.30 3.33 6.97
S3 14.6 4.01 10.58 11.00 3.48 7.52
S4 11.8 3.53 8.27 12.40 4.47 7.93
S5 8.1 0.79 7.31 4.80 0.92 3.88
CpenHee 3HaUYeHUE 13.02 3.38 9.64 10.64 3.56 7.08
CrannmapTHOE OTKIIOHEHHE 4.25 1.91 2.43 3.67 1.74 1.95
Koaddurment Bapuanmm 32.63 56.41 25.16 34.51 48.85 27.50
IemenTHpoBaHHbIe rUNcoBbie MouBkl (Petric Gypsisols)
0-5 cm 0-30 cm
S1 13.40 4.18 9.22 8.40 2.65 5.75
S2 14.60 2.25 12.35 7.20 2.26 4.94
S3 13.70 3.40 10.30 11.90 2.36 9.54
S4 11.30 1.65 9.65 9.90 1.15 8.75
Cpentee 3HaUEHHE 13.25 2.87 10.38 9.35 2.10 7.25
CTaHaapTHOE OTKIOHEHHE 1.40 1.14 1.39 2.03 0.66 2.24
Koadduiment Bapuanuu 10.54 39.53 13.36 21.68 31.15 30.92
T'uncossle cononuaxu (Gypsic Solonchaks)
0-5 cm 0-30 cm
S1 15.00 3.62 11.38 9.40 1.38 8.02
S2 7.40 3.48 3.92 3.80 1.79 2.01
S3 6.50 1.00 5.50 14.40 3.18 11.22
S4 6.90 1.66 5.24 13.70 3.10 10.60
S5 6.90 2.50 4.40 14.00 4.13 9.87
CpenHee 3HaUEeHUE 8.54 2.45 6.09 11.06 2.72 8.34
CrangapTHOE OTKIOHEHHE 3.63 1.13 3.03 4.53 1.12 3.74
Koaddurnment Bapuanuu 42.45 46.21 49.74 41.00 41.10 44.83
Hacbimennble ciagopassutbie mouBbl (Eutric Regosols)
0-5 cm 0-30 em
S1 13.10 3.14 9.96 11.30 3.12 8.18
S2 8.50 231 6.19 9.40 291 6.49
S3 3.80 1.18 2.62 7.10 0.86 6.24
Cpennee 3HaYeHHE 8.47 2.21 6.25 9.27 2.30 6.97
CrannapTHOE OTKIIOHEHUE 4.65 0.99 3.67 2.10 1.25 1.05
Koa¢dPpuument Bapuaunu 54.92 44.56 58.66 22.70 54.51 15.12
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Puc. 3. 3amackl oparamucexoro yriepona (B krC/m?) B cioe 0-30 cM B pa3HBIX THIIAX T1OYB.

Hamu wnccnenoBanus moxasaiu HU3KUE 3HA4YEHHMS OOBEMHOI IUIOTHOCTH, aHAJOIMYHbIE 3HAYCHHSM,
KOTOpbIC ObLIHM MONYYCHBI sl I0UB FkHON Mcmanuu B padore J.D.R. Sinoga ¢ coaBropamu (2012) u st
THIICOHOCHOM MoYBbI oasuca apumHoro Tynuca (Haj-Amor et al., 2017; Mlih, 2015). Oxnako Hamu
pe3yIBTATHl PACXOIATCS C JaHHBIMHA HECKOJIBKHX paboT Mo apuaHbiM mouBaM ABctpanuu (Setia et al., 2011;
Wong et al, 2009). Takue OTHOCHTEIbHO HH3KHWE 3HAYEHWS OOBEMHOW IIIOTHOCTH OOBSICHSIOTCH,
B YaCTHOCTH, HAJHYHEM CBEKHX OpPraHHYECKHMX OCTaTKOB M KopHeir. Kpome toro, R. Mlih (2015)
3a(UKCHpOBas Gollee BHICOKME 3HAueHHs o0beMHoi muotHocTH (1.7 r/cM®) B mpuIteraromeil rMIcoHOCHO#H
MOYBe ¥ 3HAUCHHs, MOXOXKHE Ha HamM, B moyBax oasuca Ilenwnn. Ilo wmuenuiro M. Amin
¢ coaBTopamu (2014), oObeMHas MIIOTHOCTH 3aBUCUT OT THIIA 3€MIIETIONB30BAHUS M TOYBEHHBIX CBOMCTB.

Konyenmpayuu 3anacos opeanuyeckozo yenepooa 6 nouse. llo mamaeiM M. Munoz-Rojas ¢
coaBTopamu (2012), Gompinas KOHIIEHTPAIHS 3aI1aCOB OPTaHUYECKOro yriiepoaa Obuta oOHapyXeHa B CIIOe
0-40 cm apuamnoro pernona Mcmanum. A 3HAYUT, METOABI CBS3BIBAHMS MOYBEHHOIO YIJIEpoAa IOJKHBI
coKycupoBaThCA Ha YIIIEPOAE, PACIOIOKEHHOM IMTyOOKO B ITOYBEHHBIX HEApPaX, OCOOCHHO €CIIM peyb UAET
00 apuHBIX perroHax. B menoM, Hamm pe3yabTaTsl coracyrores ¢ pesynsratamu R. Mlih (2015) ms toro
e pernoHa. Hamm 3HaveHuWsi 3amacoB yriepoJa B COJOHYakax W cinabopa3BuTbix mouBax (Regosols)
OKa3aJINCh aHAJIOTMYHBI 3HaYeHusM, nomydeHHbIM J. Albaladejo ¢ coaBTopamu (2013) st momyapuIHOI
Ucnanmm u N. Brahim c coaBropamu (2014) mns TyHmca, ofHaKO OKa3allUCh HWXKeE, YeM 3HAYCHUS
S. Siebert (2005) ms oasuca Oman — 30.7 r/kr. CTOMT OTMETHTH, 4TO B HMccienoBanuu M. Munoz-Rojas
c coasTopamu (2012), npoBeaenHoMm B lOxHoi Mcnanum, 3Ha4eHHsS OKa3aJIMCh BBILIE JUIS CI1a00pa3BUTHIX
nouB (Regosols), HO aHANOrMYHBI ISl CONOHYAKOB. boiee TOro, KOHIEHTpaus TBEPIBIX YaCTHI] YIIIepo/a
Ha riiyoune 0-5 cM B LeMEeHTHpOBaHHBIX KapOoHaTHbIX mouBax (Petric calcisols) okaszanace comocraBuMa
(13.02 r/xr) ¢ xonueHtpauueir B kamobuconsx (Cambisols; 14.3 r/kr), 3adukcupoBanHoit |. Dridi u
M. Gueddari (2019) B CeBeprom Tynuce. Ha riryoune 0-30 cM KOHLIGHTpAIMU TBEP/BIX YAaCTHI] OKa3ajach
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B IIpefeiax, CpaBHUMBIX C pesyabratamu A, Znaidi ¢ coaBropamu (2019), moay4eHHbIMH ISt
cnabopasButeix mouB (Regosols) nenrpansnoro Tynuca (8-14 r/kr), u C. GOl ¢ coaBTopamu (2017) — mans
nodyapuAHbIX paiioHoB Typuuu. OpHako B HameM UCCIEIOBaHWH STH KOHLEHTPAIWW 3HAYUTEIBHO BBIIIC,
4yeM B cojioHuakax oasuca Keoumu (Omar et al., 2017) u B HeOKyIbTYpeHHBIX MmouBax ['abeca (Mlih, 2015).

Takue naHHBIE O03HAYAIOT, YTO JAAKE B ApUAHBIX YCIOBHUAX, Ui KOTOPBIX XapaKTepHa BBICOKAs
muHepanuzanust (Matzener, Borken, 2008), rumcoHocHBIE MOUYBBI COXPAHSIOT OTHOCHUTENHHO BBICOKHE
KOHIICHTPAIMH OPTaHMYECKOT0 YIiiepoa Ha CeNbCKOX03sHCTBEHHBIX 3eMIsiX oazuca. CojepikaHue yriieposaa
B HUX OKa3ajoch HIDKE, 4eM B TouBax cyorymumHoii Teppuropuu Tynuca (mo 80%) wu3 uccnemoBaHus
A. Bouajila ¢ coaBropamu (2016) u B apuaHbix mouBax ABctpamuu u3 uccienoanus K.Y. Chan (2001).
Tem He MeHee, HAIlM KOHIICHTpalUWU ObUIM BbINIE, YeM y Z. Omar ¢ coaBtopamu (2017) B coloHuUakax
u murcomsax  (Lithosols) mycteiaaOro oaswca Kebunm. KoHIeHTpalmy —HepasiaraeMoro yriepoja
HaxOJWJIMCh B TOM K€ JIMana3oHe, YTO U HEKOTOpbie mouBkl Ha ceBepe (Bouajila et al., 2016) u rore TyHuca
(Omar et al., 2017, 2020). MHbIX ucclie0BaHUN Ha COAEPIKAHME TBEPIBIX YACTHI] WM HEpasjiaraeMoro
yrJIeposia B I0XKHOM PErHoHe He MPOBOAWIOCH. BBINIEYOMSIHYThIE JaHHBIE 03HAYAIOT, YTO COOTHOIICHHE
TBEPJIBIX YAaCTHUI] OPTaHMYECKOTO Yriiepoa/3amacoB yriepojia B MOYBE HECKOJIbKO pa3lindyaeTcs B BEpXHEM
Clloe B 3aBUCHMOCTH OT THIA TOYBHI W TIyOWHBL. B cpemHeM, colepkaHue TBEpABIX YaCTHIl Yriepojaa
cocraBuiio 21-29% ot ob1rero 3anaca yriaepoaa Ha riryoune 0-5 cm u 24-33% na riyoune 0-30 cm.

3amacel MOYBEHHOTO YIJIEPO/a SIBJISIOTCS OCHOBHBIM MCTOYHHUKOM TaKHX YaCTHUI] U HepasiaraeMbix
MyJIOB B TMOYBax HCCIeN0BaHHON Teppuropun (puc. 4). Hamm manHble 00 MX CONMEpYKAHUU OKA3aJINCh B
mpenenax Toro ke auamnasona, uro u y K.Y. Chan (2001) B aHamOTHYHBIX YCIOBHSX (KIMMAT, TOYBEHHBIE
cBoiicTtBa, 0oTOOp mpob ¢ rayomnsl 0-10 cm) FOxHoro VYambca B ABcrpanuu. [llumpoko u3BEeCTHO, 4TO
apunHble mouBbl cTpaH bmmwkaero Bocroka m CeBepHoil Adpuku 3a4acTyi0 OeIHBI OpraHMYECKUM
YTIEpPOIOM, conepikaHue KoToporo coctamiser B HuX < 0.5% (Mlih et al, 2016). Ogrnako B Hamem
HCCIIEIOBaHNH cojiepkanue yrirepona B cimosx 0-5 u 0-30 cM okaszanock B IoinTopa 1 6oiiee ueM B JiBa pasa
Oonpire. ITOT heHOMEH MOXKHO OOBSICHUTH TMOCTOSHHBIM OOSCIICUCHHEM OKYJIBTYPCHHBIX OA3WCHBIX ITOYB
OpraHMYeCKHMU BELIECTBAMHU.
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Puc. 4. OTHOlLIGHHE OPraHUYECKOro YIiiepoJa B IOYBE C TBEPIABIMH YacTUIaMu (3) M HepasiaraeMbIM
yraeponaom (0).

3anacer nynoe opeanuueckozo yenepoda 6 nougax. Camasi HU3Kas IJIOTHOCTh MOYBEHHOTO YTiepoja
Obuta oOHapyxeHa B FOxraoM TyHHUCE, TOCKONBKY TaM pacroiiokeHa Ooiblas 4acTh MycThiHH. B cioe 0-
30 cM 0a3uCHOM MOYBHI 3amachl OKa3amch Oomblie, yeM B uccienoBannu N. Brahim ¢ coaBropamu (2014),
KOTOpBIE YCTAaHOBWJIM, YTO Ha IOro-BocToke TyHuca 3amackl B cinoe 0-30 cM COCTaBISIIOT B CpenHEM
1.87 xrC/m®. Kpome Toro, 3amackl B HAaCBHINIEHHEIX crnabopasButhix mousax (Eutric Regosols) oa3suca
0Ka3aJIMCh AaHAIOTHYHBI TAKOBBIM B CIa60pa3BUTHIX MouBax Bpasumuu (Batjes, 2005) u Tynuca — 3.1 krC/m?
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(Brahim et al., 2014; Znaidi et al., 2019). T'uncoBsie cononuaku (Gypsic Solonchaks) oasuca comeprxanu
Goree BBHICOKME 3amachl YIJepoja, 4eM JApyrue cojnonuaku Tymuca — 2.8 krC/m? (Brahimet al., 2014),
OJIHAKO TAaKHe K€ 3HAa4YeHHs ObUIM 3aperHCTPUPOBAHBI JUIA CONIOHYAakoB M jmtoconei (Lithosols) oasuca
KeOunu. 3amackl opraHn4eckoro yriiepoja B IIEMEHTHpPOBaHHBIX KapOoHaTHbXx mouBax (Petric Calcisols)
B HAIlleM HCCIICJI0OBAaHMH OKA3aJUCh B TOM )K€ [Hala30He 3HAYCHWH, YTO U B HEKOTOPBIX IPYrHX paboTax
(Batjes, 2005; Munoz-Rojas et al., 2012). MoxHO yTBEp:KIAaTh, YTO BBICOKHE 3amachl OPTaHHYECKOTrO
yriepojia B MOYBax 0a3Wca, BEPOSTHO, CBA3AHBI C IMOMAJAHUEM B HHX TepepadaThiBAGMBIX OPraHHYECKUX
OCTaTKOB, B T.4. OT (DMHHUKOBBIX MayibM. Takke MbI MOJHOCTBIO corjacHbl ¢ MEHeHHeM R. Lal ¢ coaBropamu
(1999) o ToM, uTO apuaHBIC MOYBBI MOTYT BBICTYNATh B KA4eCTBE IMOTJIOTHUTENS 3aIIacoB OPraHHYECKOro
yriepona. Bo Bpemst ¢opmupoBanus mganHoro oasuca C. Li ¢ coaBtopamu (2019) mokasanu BBICOKHI
MOTEHI[MAJ CBSA3BIBAHUS YTJIEpO/ia 10 BCEMY MOYBEHHOMY MPODHUITIO, a TAKIKE MOJOKUTEIBHYIO CBSI3b MEXKITY
MakpoarperataMi M HaKOIUICHHEM YTJIEPOJIHBIX 3aracoB. 3amachl TBEPAbIX YAaCTHIl YIJIEpOaa 31eCh ObLIH
HECKOJIbKO BbIIe, 4YeM B oa3uce KebOwnum wu3 wuccinenoBanus Z. Omar ¢ coaBropamu (2017).
Jlpyrux ucciieloBaHMii 10 3amacaM TBEPIbIX YacTHIl B apHIHBIX MOYBaX TyHHCA, K COXAJICHHUIO,
HE NPOBOJIMIIOCH. B 11e70M, HH3KME 3amachl YacTHI[ yriiepojia IO CPaBHEHHIO C 3alacaMd MOYBEHHOTO
yriiepojia MOTYT ObITh PE3YJIbTATOM BBICOKOI MUHEPAIHM3al[i OPraHUYECKUX BEIIECTB B TAHHOM PETHOHE.

MuHepau3aiuio MoYBbl 0a3UCa MOBBIIIACT BOJIA, UCTIOIb3yeMas IIPH TOJIMBE, U BHICOKAsl TeMIIEpaTypa.
0.0. Akinremi ¢ coaBTopamu (1999) moaTBepauin, 4TO BIAXHOCTh U TEMIIEPATypa BBICTYIAIH OCHOBHBIMHU
GbaxTopamu, BIMSIONIMMH Ha TOYBEHHOE jbixanue. OJHAKO 3HAYCHHS HEpa3jiaraeMoro OpraHUuYecKoro
yriepoaa ObUTH 3HAYMTENBHO BBINIE, YeM 3HAUCHUs, 3apeructpupoBannbie Z. Omar ¢ coaBropamu (2017)
B oaszuce KeOwnu. Takue naHHbie coracyiorcs ¢ manubiMu S. Tripathi ¢ xommeramu (2006). 3amachr
TBEPIbIX YaCTHUI[ YIJIepoa/3amnachel yriepojaa BapbupoBaiu oT 22 1o 33% (tadi. 4). B pa3HbIX THMax MouB
M B Pa3HBIX CJIOSIX HepasjiaraeMblii YIJiepoj BBICTYIAd B KauyeCTBE CaMOro OOJBIIOrO YIJIEPOIHOro MyJa.
Camasi BBICOKasi KOHIIGHTpAIlMs HEpasIaraeMoro yriepojaa ObUIa BBISBICHA B THUIICOBBIX COJOHYAKAX
(Gypsic Solonchaks) — 3.04 xr/m% MOXHO MPEJIOI0KHTb, YTO HATHYHE BHICOKOTO COJCPKAHHs KapOOHaTa
Kalbllis W THUIICA 3allUINacT HepasjaraeMblii yriiepoa OT MHHepanu3aiuu. Hamre wuccnenoBanue
MOJTBEPXKIAET, YTO B ITOW IOYBE OCHOBHYIO 4YacTh 3aHUMAll PEKAIBIMTPAHTHBIA MY OPTaHHYECKUX
BEIIECTB. A 3HAYHT, KpailHe BaXHO COXPAHUTH CEIHCKOXO3SHCTBEHHYIO SKOCHCTEMY apHIHBIX 0a3HCOB JJIS
6omee d(pPeKTUBHOTO ACTTOHUPOBAHUS YTIICPOIA.

Tab6auua 4. Jlons HepeKaTbIUTPAHTHOTO OPTAHIMYECKOTO YIIIepo/ia B UCCIEIOBAaHHBIX ITOYBaX.

LlemenTHpoBaHHbIE I'uncoBble HacblenHble lemenTnpoBaHHbIE
ay6una KapOoOHATHBIE COJIOHYAKH caadopa3BUThIE KapﬁoﬂaTﬂo—mncogme
MOYBbI (Gypsic MOYBBI nousbl (Petrocalcic
(Petric calcisols) Solonchaks) (Eutric Regosols) Gypsisols)
3anacel TBepAbIX YacTHII/3anackl yriepoaa, %o
0-5 cm 25.8 29.3 26.2 21.6
0-30 cm 334 24.2 24.7 22.8

Brusanue ceoticmeé nousvl Ha nyavl U 3anackl OP2aHU4ecKo2o yenepooa 6 nousax. Ha ocHOBe pe3ynbTaToB
aHauM3a MOYBEHHBIX O0Opa3lOB Mbl COCTaBWJIM MATpPHLy CO 3HAUYMMbIMU Koppemsuusimu Ilupcona
p<0.01(**) u p<0.05 (*; Taba. 5). 3HauMMbIe U MOJOKUTENbHBIC KOpPpEISIuU (Tabi. 5) HaOIOIATUCH
MEXAY MOYBEHHBIMHU CBOMCTBAMHU TMIICOHOCHOW MOYBHI: Hanmpumep, p < 0.05 y pH u 31eKkTponpoBoIHOCTH €
00BEMHOI TUIOTHOCTEIO ¢ Kod(hdunmernTamu koppensuuu paBHeIMU 0.404 u 0.430 COOTBETCTBEHHO; WU Y
ANEKTPOINPOBOAHOCTH M coiepxkanmu rurica (r =0.308). I'mmc Obul ompeneneH Hamu Kak  (axTop,
MOBBIIIAIOIINEN 3aCOJICHHE IOYBBI IOCJIE pacTBopeHHst B Boge. OOHAKO MEXIy KapOOHATOM KalbLMi U
anektporpoBogHocThi0 (I = -0.393, p < 0.05) ¢ rumcom (r = -0.532, p < 0.01) xoppensmus okazanach
OTpULATENbHON. B OTIMUYMe OT MHOTMX APYruX aBTOPOB, Mbl HE OOHAPYKHIN KOPPEISLUA MEeXIy 3aracaMu
OpPraHMYEecKOro yriepoAa M OObEMHOH IUIOTHOCTBIO, MOCKOJBKY 3HAUYEHHsI BTOPOH OBUIM OTHOCHUTEIHHO
HU3KMMH U CXOIHBIMH JIS1 pa3HBIX ITOYB U pa3Hoi riyOouHbl. Tem He MeHee, B TaOnuIe 5 MOKa3aHo, YTO JUIs
yJIOB OPraHUYECKOr0 YIIepo/ia TOJIBKO TBEP/IbIE YaCTHIIBI OTPULIATENFHO KoppenupoBainn kKak ¢ pH (r = -0.393,
p <0.05), Tak u c anekrpornpoBoHocThi0 (I = -0.353, p <0.05). MOXXHO NpPEANONOKUTh, YTO BBICOKAs
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3aCOJIEHHOCTh THUIICOHOCHBIX IOYB SABIIAETCS MNPENSATCTBHEM JUIS Tpollecca pasiokKEeHHsS B3BELIEHHOTO
opranndeckoro BemiectBa. [lo manueiM R. Setia ¢ coaBropamu (2011), 3acorneHune oka3ano BBIPaXKCHHBIH
HEeraTUBHBIA 3P PEKT Ha pa3IoKeHNE OPraHMYECKUX BEIIECTB.

Ta6muuma 5. Koppemsius [lupcoHa Mexay CBOWCTBaMM I04YB, NyJIaMH M 3alacaMH OPraHUYeCKOro
yriaepoza.

%) wa )E g E
2 = = A = = - | = S« 5 S «
= o 9 S = 8% 2 = L2 Qu-°ﬂ-“-25
5 Q. vg 2[5 = =9 a5 go = B 522 53 E‘ég
E SE_ = S E é; = £ %imggmémgg
-] 7
= 2= =
pH 1.000
MEKTPO- | 4 | 1,000
HpOBOHHOCTb
Obnemuast | 1o04 | 0195 | 1.000
IJIOTHOCTDb
Tumc -0.069 [0.380* | -0.136 | 1.000
Kapbonar | 595 | 393%| .0.183 |-0.532%*| 1.000
KaJbliUusl
Mousennntit | 503 | 0068 | 0.040 | 0002 |-0.078 | 1.000
yrJiepon
Teepavie | ) 393+ 0353%| -0.058 | -0.278 | 0.335 |0.762**| 1.000
qJacTUulbI
HepasnaraeMetit| o 585 | 0255 | 0.079 | 0132 |-0.250 0.953**(0.529**| 1.000
yriepon

3anacel yriepona| -0.030 | -0.001 | 0.177 -0.006 |-0.079 | 0.268 | 0.273 | 0.223 | 1.000
3“““f{‘;‘;‘:§1"”"“‘ 0121 [-0.191 | 0.099 | -0.133 | 0.102 | 0.271 |0.488**| 0.126 |0.910** 1.000

3anacel HepasJia-
raemMoro 0.010 | 0.079 | 0.201 0.047 |-0.150 | 0.252 | 0.169 | 0.251 |0.985**|0.824**| 1.000
yriepoaa

Bonee Bricokune xoppemsmuu (p < 0.01) Obutn 00HAPYKEHBI MEXAY YIIEPOMHBIMA IMYJIAMH U CAMUMH
3aracaMu. MOXXHO YTBEp)KIaTh, YTO B JAHHOM MCCIIEIOBAaHUM CIMHCTBEHHBIH (PAaKTOp, KOHTPOIUPYIOMIUI
CoZiep’KaHUE OPraHUYECKOro yriepoAa B IOYBAX, — 3TO PELUPKYIALUS OCTATKOB CBEXKEr0 OPraHUYECKOIro
BEIIECTBA HA THUIICOHOCHOW IIOBEPXHOCTH B Oa3UCHBIX YclIoBHAX. C IOMOIIBIO aHalN3a OCHOBHBIX
KOMIIOHEHTOB MBI OOOOIIMIM BIWSHHUE IMOYBEHHBIX CBOMCTB Ha Iynbl u 3amacel (puc. 5). IlepBrie nBa
KOMITOHEHTa OOBSICHUIIM 1O KpaiiHeil mepe 55.7% obmeil aucnepcun. Bee mepeMeHHbIE yIIIepOAHBIX MYJI0B
U 3arnacoB (T.e. OPraHMYECKU IMOUYBEHHBIN YIIIEpOJl, TBEPAbIC YaCTHUIBI YIIIEPOAa, Hepas3laraeMblil yriiepon
M 3amachl KaXJI0TO M3 TPEeX) UMENH IONOKUTENbHBIE KOOpAWHATH 1o mepBomy dakropy (F1) — 29.8%
mucniepcun. OnHako mo Bropomy ¢aktopy (F2 — 25.8%) kapOoHaT KaupLusi M OONHM TBEPABIX YacCTHUIL
YII1epoAa/TIOYBEHHOr0 YIiIepoa HMMENN BBICOKME MOJIOKHUTEIbHBIE KOOPAMHATHI, B OTIMYHE OT TaKUX
MEPEMEHHBIX, KaK 3JIEKTPOINPOBOIHOCTE, coepxanue rumnca, pH u odbeMHas I0THOCTh. AHAIN3 OCHOBHBIX
KOMITIOHEHTOB $ICHO IIOKa3bIBaeT, YTO MOCTYIUICHHWE YIJIepoJa B IIOYBHI SBIIsSETCS HauOojee BaKHBIM
(hakTOpPOM, KOHTPOJUPYIOLIMM €ro 3arachkl B HCCJICIOBAaHHbIX MMOYBaxX. TeM He MeHee, KapOOHAT KalbLus U
3JIEKTPONPOBOIHOCTH — 3TO OCHOBHBIE (DaKTOPBI, BIUSIONINE Ha pa3ioKeHHe HepasinaraeMoro yriepoaa. Ilo-
BUJMMOMY, HAaKOIUICHHE YIJIEPOJa W TBEPABIX YACTHUI] — 3TO 4YacTb OajaHca MEXAY KapOOHATOM KaibLus,
3JIEKTPONPOBOIHOCTHIO ((PAaKTOPOM, OrpaHUUYHMBAIOLIMM JErPajallui0 OPraHUYECKUX OCTATKOB) M CTEIEHBIO
MUHepanu3alud (KOTopasi YCHJIMBAeTCsl M3-32 MMKPOKIMMATHYeCKHX ycnoBuii). CrenoBaTenbHO,
TUIICOHOCHBIE apUJHbBIE IMOYBBI CIIOCOOHBI HAaKalIMBaTh OPTaHUYECKUH YIJIEpOA, €CIIM OHU MOCTOSHHO
MOIOJHSIOTCS] OPraHMYECKUMH OCTAaHKAMH B YCIOBHSIX CEIbCKOXO035ICTBEHHBIX 3eMeNb 0a3nca.
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Iepemennsie (F1 u F2: 55.74%)
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Puc. 5. AHamm3 OCHOBHBIX aHAJUTHYECKUX CBOWCTB ITOYBBI W ITYJIOB W 3allacOB OPTaHUYECKOTO YTIIEpOna
B HEH.
BriBoabI

Takum o00pa3om, MBI [efaeM BBIBOJL O TOM, YTO apuIHBIE IOYBBI MOTYT XpaHuUTH Ooiee 1%
OpPTaHWYECKOr0 yriiepoja B oaszmcax (riodanpHO apuanble — He Oomee 0.5%). He pasmaraemsiii yriepon
OKa3aJICsi OCHOBHBIM ITYJIOM, KOTODPBI HaM yIajJ0Ch OOHAPYXHUTh, TOTOMY YTO, BEPOSITHO, OT Pa3JIOKEHUS
ero 3allluIIaeT 3acolieHne MouBbl. Takke JaHHOE MCCICIOBAaHHUE TMOKA3bIBACT, YTO CEIbCKOXO35HCTBEHHBIC
HKOCHCTEMBI 0a3uca MOJOKUTEIHLHO BIUSIOT Ha 3aMachl OPraHUYECKOro yriiepo/ia B TMIICOHOCHBIX MMOYBAX: B
cioe 0-5 cM 3amackl Konebamuch B cpenreM ot 0.4 0 0.8 krC/m?, a B croe 0-30 cM JIOCTHTaIM B CPEIHEM
4 xrC/M? KaK B IIEMEHTHPOBAHHBIX KapboHaTHBIX TouBax (Petric Calcisols), Tak i B THIICOBBIX COTOHYAKAX
(Gypsic  Solonchaks), m3.5krC/M° — B HacelmmeHHBIX crnabopassuteix (Eutric  Regosols) wu
[IEMEHTUPOBaHHBIX TrHUIcoBbIX (Petric Gypsisols) mousax. JlaHHble MOKa3aTenu OJMM3KH K 3HAYCHHSM,
KOTOpbIC OBUTH PACCYUTAHbI IS IPYTHX CHCTEM 3€MJICTIONB30BaHHS B 00Jice BIAXKHBIX peruoHax. OCHOBHAs
YacTh YIJICPOAHBIX 3aIlacOB CYIIECTBYET Oyaromapsi MEIKOJMCICPCHBIM MHUHEPATbHBIM, OTHOCHTEIBHO
CTAOMJIbHBIM BKJIIOYEHHSIM. [ JTaBHBIH (hakTOp, KOTOPBIA KOHTPOJIMPYET 3amachl yriepojia B MEepeurucICHHBIX
MOYBax, 3TO HX IIOCTOSHHOE IIOMOJHEHNE CBEKHMH OPraHWYeCKMMH OCTaHKaMH, B YaCTHOCTH, OT
(GUHUKOBBIX MajbM. [103TOMY B apWAHBIX PErHOHAX aJalTHPOBAHHBIC CEIBCKOXO3SIMCTBEHHBIC CHCTEMBI,
0COOEHHO 0a3MChI, YIIYUIIIAIOT CBA3bIBAHHE OPTAHUYECKOr0 yIiIepoia B apUIHBIX YCIOBHSIX.

Qunancuposanue. JlaHHOE WCCIENOBaHHE OCYIIECTBISUIOCH B paMKkax lcciemoBaTenbcKoro rpaHra
(STC_TUNGER-006/INTOASES) B pamkax JBYCTOPOHHErO HAyYHO-TEXHHUYECKOIO COTPYIHHYECTBA

Tynucckoit Pecyonuku u ®@enepatuBHoit Pecniyonukoii ['epmanust.
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