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POJIb BUOJIOTHYECKOTO ®AKTOPA B OEPA30BAHUU
COJIOHLIOB

H. H. BOJBIIIEB u 3. A. IITHH A
MI'Y, Buoaozo-nougerntmiii daryaemem, Mockea

Ha TeppuTopusx ¢ OJM3KMM 3ajleraHueM oT JHEBHoM NOBEPXHOCTH 34 CO
JICHHBIX MIOPOJL HJIL IPYHTOBBIX BOJL TIOCEJIAETCST BRICIIASI M HU3LIAS PACTHTE b~
HOCTh.

Tlo cocTaBy 30JILHBIX 3JEMEHTOB COJIOHLOBAs BEICIIASL DACTHTELHOCTD
MOKeT ObITb IM0jpasaesieHa Ha P rpyian. K nepsoit u3 Hux CTeYeT OTHEeCTH
Statice Gmelini (kepmer) u Atriplex cana (KOK-IIeK) B 30J1¢ KOTOPBIX COfiep-
JKUTES OJIbLIOE KOJIMYECTBO HATPHS, 33 KOTOPHIM CJIeJLyeT Kanuil wim e mar-
Huif. BTOpylo Trpynny coctaBisior Artemisia incana (nonsinn) 1 Linosyris
villose. (Tpy/HHLA) I HAJ3eMHOI UYACTH KOTOPBIX XapakTepeH CAeAyIOomuii
psp morjowenna: K+ > Ca** > Na* > Mg?t > AP+ > Fe3+, B 307 KOpHe#,
KaK MpaBuilo, Kalbluil 3aHHMaeT B psily MOIJIOLIEHUS TepBOe MecTo.

K Tperbeil rpynne conoHLoBo# pacTuTeTbHOCTY Ml 0THOCHM Camphorosma
monspeliacum (kamdopoemy) u Koxchia prostrata (KOXHI0), KOTOPBIE OTAHYAIOTCS
OT MNPEALIAYLMX TPy MOBbILIEHHbIM CONEP/KAHNEM KaJblis, 3aHHMAIOLIEro
NepBoe MECT0 B OHONOTHYECKOM Psfly HOrJIOmeHusi. CyMMa [Mel09HO0-3eMeTbHbIX
KaTHOHOB B 30JIe KaM(OPOCMBI M KOXMH NpeofajgaeT Haj CYMMOiT wienouei.
OnnaKo NpoLenTHOE CojlepyKanKe HATPUsS B KamdopocMe B HECKObKO pas Bble,
YeM B TIOJBIHSAX. BOJHBIE BBITSKKH M3 MOJIBIHA, KOK-TIeKa 1 TPYAHULB], cofpan-
HBIX Ha TeppuTopun Kycranafickoit 061, oTnuyarres Mexkpy cobot o copep-
YKAHUI0 M COOTHOLUEHHIO B HHX OPIaHHYECKOTO BEIecTBA, LIEJOYHBIX M I[eNI0U-
HO3eMEJIbHBIX KATHOHOB M aHHOHOB. B BOJHOH BRITSKKE W3 MOJLIHK 60J1ee 11010~
BUHEI KATHOHOB CBA3AHA C OPraHMueCKUM BELeCTBOM. B IpyTix BHITAMKKAX CyMMa
KaTHOHOB i aHHOHOB IOYTH PABHA, B TO }Ke BpeMsl 3TY BLITSDKKM 0TIIMYAKTOS [0
CONEPIKAHUIO XTOPHUIOB, Cynb(aToB W OUKAPOOHATOB, MOCTeHME, BUAMMO, B
BUJIE COJIbI BBILIETAYMBAIOTCA U3 pacTeHuit. Hanuuue 3aMeTHBIX KoJMUeCTB uoHA
HCO; B BOAHOH BBITSDKKE M3 IDYAHMIBL M Jp. PACTeHMH, JdeT BOSMOIKHOCTh
IPUATH K BBIBOIY, UTO COJIOHLOBASI PACTUTEJIBHOCThL SIBASIETCSt OJHMM U3 OCHOB-
HBIX MCTOGUHHKOB NOCTYILJIEHHA M HAKOIIEHUsI cojibl B rop. — B, cononuon. M3
KOK-TIEKa TIEPEXOUT B BOAHYIO BRITSKKY DOJIbUTE HATPUS, YeM KaJiusi, BepOsITHO,
HATPUH CBA3AH € XJOPOM, KOJHMYECTBO KOTOPOTO COOTBETCTBYET COIEPHKAHMIO
HATPHA.

Anajm3 30716l OeJI0R TIONBIHKE B3ATON B PASIHUHbIE CPOKM BEreTAIMOHHONO
Neprojia Ha CONOHUAX II0KA3aJ, UTO COJACPXaHME 3076l B HAA3eMUON yacTH u B
KOPHAX NMOJIbIHY YBEJIMUKBAETCSI OT ANpPelisd K MIOHI0 M MOCTeleHHO T0HUMKAETC
K ceHTs10pI0. AHAJIOTHYEH X0l MBMEHEHUS COflepyKaHus B 30s1e Ca2*, Mgz, AR+
u Fed*. st K* u Na* xapaxrepHo yBeiuueHue KOJuecTBAa MX 0T amnpeis
I MIOHI0, yMEHBILIEHNE — OT MIOHS K aBIYCTy M HOBOE BO3PACTAHME K CEHTSIODIO.
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B TevyeHue BCET0 BEreTALHOHHOIO NepPHOJd, B COCTABE 30/ILHBIX 3JIEMEHTOB B HAZ-
3eMHOM YacTH moJblHY, npeofJaaeT Kalui, a B KOPHSIX — KajubUuil. OTHOEHNE
Ca?t -+ Mg2*: Na*® + K* s BcexX CPOKOB B3ATUs 00pa3noB Gonbuie 1 B KO-
HSIX M MeHbLU¢ eIMHHIbl — B HajzeMHOR yacTH. HauboJsee WMPOKOR OTHOLIEHHE
Ca2t : Nat oTmeuaeTcsi B aBI'YCTOBCKMX 00pasuax, KOTja TMOJbIHb BPEMEHHO
TIpeKpanaeT BereTaluio U TepsieT Y4acTh HATPUS.

Best conmoHUOBAsg PACTHTENBHOCTL MNMOTPeOJISleT M HAKANUIMBAET B CBOMX
opraHax GoJiblIOe KOJHYECTBO CYNb(HATOB, XJOPHIOB, OMKApOOHATOB IlesoUeH
M IEN0YHBIX 3eMe b, UacTHUHO KAaTHOHBI CBA3AHBI C OPTAaHHUECKHUMH BEILECTBAMM,
06pasyomUMHCA B PACTCHUSAX.

ConocTaBieHKHe XUMUUECKOTO COCTABA BOJIHBIX BBITS)EK U3 pacTeHuit u co-
OTBETCTBYWIUX NOYB MOKA3BIBACT, UTO TPAMOM 3ABHCHMOCTH MEXK/Y CTETEHbIO
34CONIEHHS MOYB M COJePyKaHHEM COJlel B pacTeHMH HeT.

CocraB ¥ JIMHAMHKA cOeJUHeHHH, MEepPexoAlliuX B BOJHYKI BBITSIKKY K3
nosbHel, mpouspacramux Ha 0ypoi mouBe M COJNOHLE, XapaKTepU3ylOLIMXCs
PA3NHYHBIMM XMMHUCCKHMH M (U3HUECKMMM CBOHCTBAMH, OXHOTHMIHBL. M3 mo-
JIBIHK, Tpouspacraomeil Ha Gypoif mouse, B KoTOpOH cogepyanne Cl~ paxce Ha
rayfute 100—110 cm. jocturaer mumb 1,95 M-3KB. H3BJIEKAETCH HECKOJILKO
GoJIblle, YeM M3 TOJBIHK, TPou3pacTaBlied Ha CONOHIIE, B KOTOPOM COJepIKaHue
XJ10pa yyKe Ha Taybune 20— 27 em. gocturaet 3,22 M-9KB. B To »xe BpeMs pacTeHus
PasHLIX BHIOB, NPOM3pACTAIOLNE HA OJIHOH U TOH je NouBe, PA3JIMUHDL 10 CBOEMY
COCTaBYy.

ConocraBnenye JAHHBIX AHATM3A BOJHBIX BRITAMKEK U3 pacTeHHH U HX 30/1b-
HOTO COCTABA IOKA3LIBAET, UTO B TIOJIBIHM COJIEPKUTCS HATPHUS B BOJHOPACTBOPH-
Moit hopme 10 75%, xammst — 10 50%,, Kanblus 1 mariusg — 13—179%, K ceH-
TAGPIO JI07151 BOJHOPACTBOPUMBIX KaJIbIUsl U MarHusi HeCKOJIbKO TOBBIIAETCA U
cocrapnsier 20—30%, 0T BaJOBOTO COMEPYKAHMA STHUX IJIEMEHTOB, B HKUTHSKe
NPOLEHT BOJHOPACTBOPUMOIO KalbUMsl OT €T0 BAJIOBOTO COJEpIKAHMA JOCTH-
raet 30%,, 4TO B /Ba pa3a Bbillie BEJMYMHbLI MPOLEHTHOTO COAEPIKAHUS BOJHO-
PACTBOPMMOTO KaJbLMA OT €r0 BaJOBOTO CONEPIKAHUST B TMOJBIHAX, COOPAHHBIX
B TOT K& CPOK.

[locie oTMUpaHust pacrTeHui, COeHUHEHHUS JIEIKO NEPexojsline B BOIHYIO
suTsDKKyY (K, Nat, C1=, SOi~) GbICTPO BBIMBIBAIOTCSl M3 PACTEHUH 1 MOCTYNAIOT
B TIOYBY.

AHaJ¥3 CTEMHOTO BOMIOKA NPOBOMMUICS Pa3fesIbHO /U CHJIbHO- ¥ cyabo-
pasnoyuBilerocss Boiyoka. Ilpu pasjaoeHnM PacTHTEILHOIO OTana Habo-
jaetcst yBeJMUCHME COAePMAHNS KPEMHEKMCIIOTH, MOJIYTOPHBIX OKHMCIIOB U B
MeHbLIel CTeMeHH — OKMUCJIOB MAarHUA W KaJbLug. MOJIeKyNfpHOe OTHOLUEHHE

Si0, .
22 pns cusIbHO Pa3NIOYKUBIIETOCS BOMJIOKA HECKOJIBKO 1IMpe, yeM Lis cnafo-

‘23

pasnoykugierocsi, Vs opraHuuecknx BELIECTB MEDBBIMU TIOABEPraioTCs paspy-
[IeHMI0 M MMHEpanM3allMy KJIeTYATKa M BEIECTBa, DPAcTBOPAKINKECH B CIHp-
ToBeH30e. BeicBOOOM(IeHHe 1UeNioyeit W passorKeHMe KIeTYaTKW  HeJlb3s
paccMarpuBaTh B Kakoi TO 00A3aTeNIbHONH B3AUMOCBSISH.

Briciuas PacTUTEeIbHOCTE YUaCTBYET B 06})830B3HHH ILHCHE})CHOﬁ YaCTH,
KOoTOopas COCTOMT M3 OpraHOMHHEpAaJIbHBIX COCILHH&HPIF[, NepeaBUrawinuxces ¢
HUCXOOAIMMY TOKaMM BJATH M3 BEPXHUX TOPU3OHTOB MOUBLI B HIDKHHE. l'Ipn
9TOM pas’jiduHbleé COEUHEHHS BLICBODOIKOAIIMECH U3 PACTHTEJILHOT0 OTnafa
OKAa3biBAIOT CHUJILHOE BIMSHWE HA M3MeHeHHe XHMM3Ma TOYBEHHOT'0 PACTBOpA H
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cocTaBa TMOTJIOEHHBIX OCHOBAHWA. B pouecce hopMupoBaius COIOHIOB Hema-
JOBAMKHAS POJIb NPHHAJJIEKHAT BOJOPOCIISIM.

Ha noBepxHocTH COJONLOB (GOPMUP YIOTCA BOZOPOCTEBbIe KOPOUKH, 3aHH-
MaroLme BeE CBOGONHOE OT BHICWIMX pacTeHuHt mpocTpaHcTBo. Kopouxu o0paso-
BaHbl CHHEICICHBIMU BOJOpOCIsiMu Cyanophyla, Mex<Ly CIU3UCTBIMA YeXJIAMA K
00BEPTKAMM CHHE3CNEHBIX B M300M/IMM PASMHOMKANTCS [UATOMOBBIE BOJIOPOCIIH
Bacillariophyta. JLOMUHHDYIOUMMH - BHIAMH KopoueK siBnsioTes: Nostoe com-
mune, Scylonema ocellatum, Microcoleus vaginatus, Phormidium autumnale,
Ph. foveolarum, Ph. teme Plectonema nostocorum, Navicula mutica, Pinnularia
borealis, Hanischia amphioxis.

Crernenb pasBUTHS KOPOYEK M X COCTAB 3aBUCSAT 0T BUA COJIOHLIOB: HA KO-
KOBOCTOJIOUATBIX COJOHUAX KOPOUKH HanGOJee PA3BUTHL M OTJIMYAIOTCH HAUNGOTh-
weil Maccoi CHHE3CNEHLIX BOIOPOCIIEH; P 1epexofie K ryboKocTonduaTeim
CoJI0HIaM obliee PAasBUTHE BOJOPOCIEH Ha MOBEPXHOCTH yMeHbIIAGTCS W OTHOCH-
TeJIbHO BO3PACTAeT POJib JIHATOMEH.

Bojopocnn yyacTeylorT B CO3/IaHMH M HAKOIIEHHM OPrAHMYECKOTO Belle-
ctBa. buomacca Bogopocyeii jpoctTuraeT 467 Kr/ra Ha KOPKOBOCTONGUATHIX M
625 Kr/ra Ha JyroBbIX CONOHL@AX. ITa MACCA HEOMHOKPATHO OGHOBIISIETCS B Teue-
HUE BEreTALMOHHOrO MepHOAa, TOCTYNAST B KPYrOBOPOT BeIUECTB MOYBEHHOTO
ciosl. B yenonusx abopaTopHOTO OMBITA KOJHYECTBO 0PIaHHYECKOr0 BEleCTRa
B KOPOUKe BOJOpOCHei Bo3pocso 3a 3 mecsiua ¢ 1,93 o 9,899%.

Muorue 00bluHBIE BOZOPOCIH COJNOHLOB SIBJAIOTCA (UKCATOPAMH ATMOC-
deproro asora. B wacTHoeTH K a30TGUKCATOPAM OTHOCHTCS 3upHKaTOp Brex
COTIOHLOBBLIX BOJOPOCHEBLIX Kopouek Nostoc commune, a TAK)Ke BCTpeueHHblE BO
Beex conoHuax Nostoc linchia, Nostoc punctiforme u Tolypothriz tennis.

Kopru ¢ BOJOPOCIIAMU OTIHYAIOTCA OT HUKeNeXKallel MouBbl H0Jee TsyKe-
JILIM. MEXAHMYECKUM COCTABOM, MOBBIUIEHHBIM KO3(QMIMeHTOM HadyXaHusi, Ium-
KOCTbIO M TOKA3aTeJIsIMU, XAPAKTePHIYILMMU TOTHYH W MAaKCUMAJLHYI 10
Jededesy BNaroeMKoCTH.

C O>KUBHEesTeTIbHOCTBI0 BOLOPOCIeid cBsisano usmenenue pH mouseHHOTO
pacTBOpa B CTOPOHY NOJIIIETRYMBAHKS, YTO CIIOCOOCTBYET M3MEHEHUI) MUHEPATh-
HOTo cyOCTpaTa TOYBHL. B HAWMX OTBITAX BOJOPOCIM B BOJHBIX KyJNbTypax 3a
3 mecaua nossicunu pH ¢ uexopnoro 7,2 o 9,2.

Ocoboe 3Hauenne B 00pas0BaHMH COJIOHLOB HMEET CIOCOOHOCTb JMATOMO-
BBIX BOJOPOCJIeH paspyliaTh aJlIOMOCHIIMKATH C 0CBOOOIKAEHHeM aMophHOH Kpem-
HEIKUCTIOTDLI, KOTOPAsT HCOONb3yercst AJIA TOCTpoeHust naHuupeii. O macwrafax
3T0il JeATENLHOCTH BOJOPOCIEH B COJIOHLIAX MOMKHO CYIMTEL M0 KOJIHYECTBY
JKUBBIX KIIETOK jmatoMei, jocturarouem 414 Teic. 8 1 r noussl ¥ ocofeHHO 00
HAKOIUIEHNK MX NyCThIX MaHuuped — 10 4,5 muH. B [ T MOBepXHOCTHOTO CJIOSI
CONOHLOB. bromacca »KMBBIX KIRTOK AHaToMedl jgocruraer 238 Krfra B KopKoBO-
crosbyaTeix cosoHuax u 540 Krjra B JIYTOBBIX. YUMTHIBasl, YTO B COJOHIOBBIX
KOPOUKAX JHATOMEH MPeficTaBeHbl KPYIHOKIETOUHBIME QOPMaMU U 4T0 amopd-
Hasi KPEeMHEKHCIOTA COCTaBisleT 0K0J0 50%, Cyxoro BellecTsa jMatomed, —
MOYKHO TOBOPUTL 0D MHTEHCHBHOM Tpollecce HAKOTUIIEHHMsT KpeMHeKHeaoTel. Ha-
KOTUJIEHHE KPeMHe3EMa B BEPXHEM FOPU30IITE COIOHLOB NPHJART eMy CBETI0CEPYIO
orpacky. Takum 00pasoM, JAHATOMOBBIE BOZOPOCIM BBISLIBAKT 3HAUHTEbHBIE
M3MEHeHNsl B famnaHce KPeMHHMS M ABJISIOTCS BAXKHBIM (AKTOPOM MPOLECEd 0C0-
JIOJEHUS.

Bojlopociu akTMBHO yuacTBYIOT B Mepepacrpesiesienun psja APyrux oJe-
MEHTOB, H30UpATEeILHO TOrA0MAsa W HaKaIMBasi WX B 30je. Tak, Nostoc com-



AGROKEMIA ES TALAJTAN Tom. 14. (1965) Supplementum 367

mune BIACTCA KajbllehUKCATOPOM, HaKammBas B 30J1e fonee 40%, CaO; Bmecre
¢ TeM B 30J1e 9TOH Bojopocau KoHueHTpupyercst K,O u MgO.

Bojopocsin cnocofHbl AKKYMYJIMPOBATL PEJIKUE U paccesiHible 3J1eMeHTbl;
cpein HUX MOTYT BBITL ecTeCcTBENHBIE PajM0aKTHBHBIE BellecTRa. (coborKnae-
Mas TpH pacnaje aToMoB 3HepPIrusl MOy<eT 00yCnaBIMBATE paspyilleliMe KpucTa-
JJHYECKUX PELIETOK IMOYBEHHBLIX MHHEPAJOB.

The Part Played by the Biological Factor in the Formation
of Solonetz

N. N. BOLISHEV and E. A. STINA

Moseow State University Department of Soil Biology, Moscow
Summary

PPlants of superior and lower types, which grow in areas where salt containing rock
and the ground water are close to the surface, play a fundamental part in the cireulation
of various salts during the formation of solonetz.

The superior plants growing in these areas accumulate a lot of chloride, sulphate
and carbonate of alkalis and alkali earth metals. During the growth period of Arlemisia
incana, potassium is predominant in the above-ground parts, and caleium in the roots.
In the aqueous extract of the plants more than half of the cations are in organie combi-
nations. The aqueous extracts of Linosyrts villose and other plants contain large amounts
of HCOj7 ions. From this the conclusion ean be drawn that plants growing on salt
affeeted subsoil constitute a source of the sodium carbonate which is deposited on the
surface of the s0il and accumulates there.

When filtering the aqueous extract of Artemisia incana through elay or other
alluvial rock matter the following changes can be noted: there is a rise in the pH value,
accompanied by a decrease of organie matter content and of the K- and Mg-salts, while
the Ca-compounds are present in greater amounts. Due to the mineralization of vegetable
leftovers there is a change in the composition of the adsorbed cations, and in the chemical
composition of the soil solution, while the ratio 8i0, : R,O, in the colloids of the soil
also changes.

One can notice on the surface of the solonetz the mass appearance of algae as
thin coatings and membranes, with Stratonostec commune, Seytonema ocellatum, Micro-
coleus vaginaius, Phormidium sp., Navieula mudica, Pinnularia borealis and Hantschia
nmphioris predominating (“diatom-nostok-scitonem ebnozis’). Upon counting the flora
in the surface layer of coaled solonetz it was found that one gram of soil contained
12 million blue-green algae and 414,000 diatoms. The accumulation of diatomaceous
residue (3 million in one gram of soil) results in the enrichment of the upper horizon
with silica, which gives a light greyish hue to the soil. The diversified flora of algae which
can be detected in the lower horizon of the solonetz belonged to 173 species of algae.
They included 70 blue-green, 57 green, 13 yellowish green algae, 1 Fuglena and 32 Dia-
tomae. The bio-mass of algae in the solonetz is as high as 625 kg. per hectare, which proves
the role played by the algae in the accumulation of organie substances. Stratonostoc
commune, one of the most prevalent algae of the solonetz fixes atmospherie nitrogen and
also acenmulates caleium. Change of the soil solution’s pH to higher alkalinity is also
connected with the biological activity of the algae. There is also a rise in the general
and moleeular ability of the soil to accumulate moisture, and an increase in the soil’s
capacity for adhesion and swelling.

The investigation of alga culiures revealed that algae are capable of the breaking
up the soil’s organo-mineral and mineral compounds, with the liberation of certain cle-
ments and the accumulation of others. Thus the presence of large amounts of silicic acid
in the helow-the-crust layers of the solonetz indicates the dissociation of aluminium
silicates and the degradation of this layver. Algae are the major representatives of plants
playing a part in the degradation of the solonetz. Radio-active elements might also be



368 BOJILILEB u WTHHA: Buoaornyeckuit $akTop B 00pasoBaBuil COM0HLOB

found among the substance accumulated by the algae., The energy released during the
desintegration of the atoms may also lead to the destruetion of the crystal lattice.

The bulk of the microorganism in solonetz is concentrated in the upper layers,
where they participate in the mineralization of organic matter and the formation of new
compounds.

Sulphate reducing bacteria which contribute to the formation of sodium carbonate,
have been found in the upper horizons of the various soils of the semi-arid desert zones.
‘This has been found to take place in solonetz as well.

Investigation of the many sided activities of the various groups of organisms
in the soils supports the conelusion that biological factors play a major role in the forma-
tion of solonetz.



