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BJIMAHHUE XUMHYECKHX MEJIHOPAHTOB HA ITIOYBEHHBIE
BOJOPOCJIH B YCJIOBHAX 3AKPBITOI'O TPYHTA

Brepesie u3yueH BHAOBOR cocTan p 1] 0 IpyHTa B Cubupn,
BhIABACHE! 00IIHE paIBHTHA i noa iefCTRHEM XHMHYECKHX METHOPAHTOR,
Knwoueese cnosa: P it cocTae, PaHTHI.

Beenenne

MouseHHbIE BOAOPOCHH — BaXHbIH KOMIOHEHT arposkocucTembl. OHM NpHHH-
MalOT aKTHBHOE YYacTHE BO BCEX MOYBEHHO-GHONOrHYECKHX Mpoleccax, MpAMO HIH
KOCBEHHO BJIHMAIOT HA KH3IHE[EATENbHOCTH NPYTHX FPYNN NMOYBEHHOTO HACENECHHA H
seiciumx pacrenuii (Iltauna, Tomnep6ax, 1976; Kabupos, 1990; Vmapos, 1998; Bospu-
HoBa H ap., 2002). 3anonHAA NPOCTPAHCTBA, HE 3aHATHIE BHICIIMMH PACTEHHAMH, BOJIO-
pocnH clykaT (GakTOpoM AOMONHHTENBHON ACCHMHIALIMM NMYYHCTOH HEPTHH M Jomon-
HHTeNbHOH GHOMACCHI, 9TO 0COOCHHO APKO MPOABJAETCA B CIYHasX MX MAcCOBOTO pa3-
pacTaHHA Ha MOBEPXHOCTH TMOYBBI.

Pons Bomopocne#t kak HakomuTenel opraHHYecKoro BeuiectBa 0cobeHHO BO3-
PACTaeT ¢ MCNONb30BAHHEM MHHEPATLHBIX YAOGpeHHH, KOTOPbIE CTHMYJIHDYIOT HX pa3-
puTHe. Korna ynoGpenus BHOCAT Ha BNaXHYIO NMOBEPXHOCTh NMOYBBI, MPOMCXOMMT Gyp-
HOE pasBHTHE BOAOPOCHeH, B pe3y/ibTaTe 4ero fo4sa «LUBETET», T.e. NOKPLIBACTCA 3e/e-
HbIM HaneToM. [ToCTOAHHO BhICOKAA BAAXKHOCTh H TEMIEPATYpa 3aKpPLITOr0 rPyHTa Cmo-
COGCTBYIOT HHTCHCHBHOMY Pa3BHTHIO Bojopocied. OpraHHYecKoe BelecTBO BOJIOPOC-
Neit pasnaraeTcs GbICTPee PacTHTENbHBIX OCTATKOB, YTO AeiaeT ero 0osee AOCTYNHBIM
A apyrux oburateneii 6nouenosa (Mumyctun, 1958).

TMoyBerHBIE BONOPOCTH B CHOHPCKOM PernoHe, H B 4acTHOCTH B KpacHoApckoM
Kpae, W3ydeHsl HenoctatouHo (Tpyxuuukas, 1997). Hceenenopanns nouseHHol ansrod-
JIOpBl B YCIOBHAX 3aKPLITOrO FPYHTa COBCEM He mpoBommwmnck. Kpome Toro, cnaGo usy-
YEHO BIHAHAE XHMHYECKHX MEJTMOPAHTOR HA Pa3BHTHE BOJOPOC/EH H HX CYKIIECCHIO.

Llens Halero HCCNEN0BAHHA — H3YYHTh BJHAHME XHMHYECKHX ME/HOPAHTOB Ha
YHC/IEHHOCTB, GHOMAcCy W BHIOBOIt COCTAR MOYBEHHBIX BOAOpOCTeH.

MarepHna/ibi H METOIbI

TouseHnyio anbrodnopy H3y4anH Ha y4acTKax yKOpeHeHHA onemuxu W gep-
HOM CMOpO/IMHEI B TeMUIHOAX NMUTOMHAKAa KpacHOAPCKOH OMBITHON CTAHUMH MIOLOBOM-
cTBa. Pa3MHOXEHHE KYJILTYP NPOBO/ILIH CNIOCOGOM 3E/IEHOr0 YePEHKOBAHHA.

©H.A. M E.A. He BJI K 2005
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Jina ynyquleHHA YKODEHEHHS, POCTa M Pa3BMTHA YEPEHKOB B 3KCNEPHMEHTE
MPHMEHSUTH HOBBIE HETpaIMUHOHHBIE ynoOpenns (AVA u oGoramennsie ueonutsl Ca-
XaNTHHCKOro MecTopoxaenus KpacHOApCcKoro kpas), ABIAIOMMECH XHMHYECKHMH Me-
nuopaHTaMH. YnobpeHus mponoHrupywoumero neficteua AVA, cosnaHHeie B CaHKT-
TlerepGypre H COBCeM HeaBHO MOABHBINHECH HA PHIHKE ArpOXMMHYECKHX CPEJICTB, CO-
nepxat ochop, xanuit v 12 MukposnemenTos. B KpacHoApckoM kpae HaxomMTCA He-
CKOJIBKO MECTOPOXAEHHH 1IEONMHTOBOrO chipbf. LleONMHTE XapaKTepH3ylOTCH Kak BBICO-
KOAKTHBHBIE afcOPOCHTHI, HOHOOGMEHHWKH H KATANH3AaTOPhl GHONOrMUecKAX mpoliec-
coB. Croco0HOCTh LEoAHTOB 00pa3’oBbIBaTh KaTHOH3AMEUIEHHbIE (POPMBI MO3BOAET
oforamare MX MHHEPATbHBIMH YNOOPEHHAMH, IPH 3TOM PETYIHPYETCA NMOCTYIUIEHHE
HeoOXOMHMBIX JIEMEHTOB B MO4BY. BakHoe OTIHYHE HOHHOTO OOMEHa Ha LIEONHTOBOM
Tyde — pe3kas ancopGuMOHHAA CENEKTHBHOCTh K KATHOHAM KaJlHA H aMMOHHA. DTO on-
penenseT HX CMOCOGHOCTS 3a/1ePHKHBATE OCHOBHBIE 3/IEMEHTHI TMTAHHA PacTeHHi B 30He
BHECEHHS, YTO NPENATCTBYET BBIHOCY ATMOCHEPHBIMH OCA/IKAMH WIH NPH OPOLIEHHH B
Oonee rmybokue ClOH MO4YBBI M NMpPOJOHrHpyeT neifcteue ynobGpenmit (KonecHukopa,
1999).

TMnomans yseTHol miomanky cocrasuwia 1 M?, NOBTOPHOCT OMbITA JUIA KakK-
JI0T0 BapHaHTa TPEXKpaTHad, paiMelleHHe Y4acTKOB CHcTeMaTH4eckoe. BapmaHtamu
onbita Obuti: KonTpoms (Ge3 ymoGpenuit); NjgPysKip (MoueBHHa, nBodHOM cynepdoc-
tar, kanmii cepHokucnbiif); AVA B mosax P7sKso, ProoKao, Pi2sKso kak B uncTom Buze,
TAK H B CMECH € a30TOM MOYEBHHBI B 103aX N3g Ny Nsp COOTBETCTBEHHO; LeONHT, 060~
rameHHbIi N3gP7sKso (MoueBuHa, npoitHo#i cynepdocdar, kanuil cepHOKHCBIH).

OGpasisl MOYBEHHBIX BOJOPOC/EH OTOHpanH ¢ MOBEPXHOCTH IPYHTa, MCMONb-
3ys paMKy riomaneio 2,25 ¢M?, pa3BoIiM CTepuibHOH BOJoH (06beM 9 mu) u Ge3
NpelBapHTENLHONO KyJbTHBHPOBAHHA MONCHMTHIBAIM B kamepe [opseBa. YmcneH-
HOCTh MHKpOBoJOpocre# paccuuTseiBand Ha 10 cm? moBepxHocTH cyGeTpata, HCNONB3ys
cranmapTueie Gopmynbl. Bromaccy Bonopocneil onpenenany c4eTHo-oGbEMHBIM MeTO-
noM, ofeM KneTok Bomopociell — cTepeoMeTpHueckuM MetomoM (Bomopocnu, 1989).
BunoBoit cocTaB NMOYBEHHBIX BOAOPOCIEH YCTAHABIMBANH ¢ MOMOMIBIO ONpeaeTHTENeH
JLE. Komapenko, H.W. Bacunsenoit (1975) n H.W. Bacunbenoii (1987).

PesynbTarsl  ofcyxaenue

Ha pasubix cyGerparax, rie NPOBOMHIH YKOPEHEHHE 3ENEHBIX YEPEHKOB Arof-
HBIX pacTeHHH, BhIABIEHO 4 BHma Bogopocneil. Otaen Cyanophyta Gbin npepcTasieH
cnenyroumy Tpema Buaamu: Cylindrospermum licheniforme (Bory) Kitz., Phormidium
ambiguum Gom., and Ph. cicinnatum Itzigs. U3 otnena Bacillariophyta BEIABNEH TONBKO
omnu Bun Hantzschia amphioyis (Ehr.) Grun, Taxoe HeGoMbIIOE KOIHYECTBO BHAOB BO-
nopocneli o6bACHAETCA TeM, 4TO OBUTH MPOBENCHBI PA3OBbIE HCCIENOBAHNA H MBI He
HCTIONB30BANH KyNbTypanbHble MeTobl. M3BecTHo, 4T0 HeGoNbIoe BHAOBOE PasHOOG-
pashe ABAETCA XapaKTepHON 0COGEHHOCTBIO PA3BUTHA BOZOPOCEl Ha OKYJIbTYPEHHBIX
noysax (ILItuna, Fonnep6ax, 1976; Lllanapy, 1997).

Buaosoii cocTas Bonopocie Ha MOYBE OMBITHBIX YYACTKOB HE 3aBHCEJ OT Bbl-
paunBaeMoft KyNbTyphl, HO M TpH M pa3lHYHBIX 103 H BHAA MHHe-
panbHBIX ynoOpenuit (tabn. 1). Tak, auaTomoBas Bogopocns Hantzschia amphioxys ot-
MEYeHa BO BCEX BAapHAHTAX ONbITA, HE3ABHCHMO OT Ky/ibTypei. B ciyuae snoGasnenns
XHMHYECKHX MENIMOPAHTOB BHI0BOH coctaB Cyanophyta W3MEHANCA.
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H3sectHo, 4T0 yaobpenns AVA CTHMYTHPYIOT YHCIEHHOCTh M BHIOBOE pas-
HOOOpa3ue MoNe3HbIX MOYBEHHBIX MHKPOOPraHHIMOB, OJTHAKO HA BHIOBOH COCTAB BOJO-
pocieft 310 yAoGpeHHe BIHANO HeoAHo3HauHO. Ha onbITHBIX yuacTkax ¢ obnenuxol, Ha
MoYBe KOHTPONBHOTO BAPHAHTA H NMPH BHECEHHH HETpamMUMOHHBIX yaobpennit AVA B
no3ax P7sKio, ProoKao, P12sKso BuZoBoe pazHooGpazue mouBeHHBIX BOAOpOCeH orpaHH-
YHBANOCh JHIUL passuTHeM H. amphioxys. JloGapnesue MoueBMHBI B A03aX Nig, Ny
CTHMYNHPOBAJIO POCT MONYAAUHH CHHe3enensix BHIOB Cilindrospermum licheniforme,
Phormidium ambiguum, Ph. cincii B it 103bI MPONOHTHPYHOIIAX
ynobpennii AVA-PsKso B cMecH ¢ asoTom MouesHHbl (Nso) npuseno Kk o0eaHeHo
BHIOBOTO pazHooOpa3ua NMOYBEHHBIX BOAOPOCHEH H OTCYTCTBHIO mpenctasutened Cya-
nophyta.

INpumeHeHue 1EONHTOB, OGOraleHHBIX TPAIHUMOHHEIMA MHHEPAIbHBIMH Ty-
kaMH (N30P75Ks0), akTHBH3IMPOBANIO pasBuTHE NMONMYAALMIA OTAEAbHBIX BHAOB ANbrorpynn
Ph. cincinnatum, Ph. ambiguum. B sapuanTe oneita 6e3 1eonHTOB (KOHTPO/B) BhIAB/IE-
Hel Toneko H. amphioxys u C. licheniforme.

Mononomuunposanne H. amphioxys OTMEYEHO MPH YKOPEHEHHH 4YePEHKOB
4epHOH CMOPOIHHBI Ha BAPHAHTAX ONbITA MPH BHeCeHHH AVA B mo3ax P7sKsq, PooKyo €
nobasnenseM moueBrHbl N3g, Ngo. Ho BbicOKan n03a HoBoro ynoGpenus ¢ Nsp CTHMYH-
poBana nosenenune o Cyanophyta (taba. 1).

Tabauyal. B il cocTas p B TH OT BHAA H JI03b] BHOCHMBIX
XHMHYECKHX METHOPAHTOB

BapuauT onkira O6nennxa Yepras cMopomHHa
Kourpons (nousa Gea Hantzschia amphioxys (Ehr.) H. amphioxys
ynoGpenuit) Grun. C. licheniforme
Mousa ¢ aobasneHyem:
NaoP1sKso H. amphioxys H. amphioxys
Cilindrospermum lichenifc C. licheniforme
(Bory) Kotz Ph. ambiguum
AVA-PrsKso H. amphioxys ;:‘hampfumys
AVA-PreKsotNoo H. Whioxy: H. amphioxys
C. licheniforme
Phormidium ambiguum Gom. |
I
AVA-PoKa i il i g ',’""f""m’ |
AVA-P0oKut Ny H. amphioxys H. amphioxys
C. licheniforme
Phormidium cincinnatum lizigs. |
AVA-P12sKso H. amphioxys H. amphioxys
Ph. ambiguum
AVA-P 35K so+Nso H. amphioxys H. amphioxys
C. licheniforme Ph. ambiguum
Ph. cincinnatum
LlconuT + NigP2sKso H. amphioxys H. amphioxys
C. licheniforme C. licheniforme
Ph. cincinnatum Ph. cincinnatum
Ph. ambiguum
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B BapHaHTe OMbITa ¢ BHECEHHEM TPAIHLHMOHHBIX XHMHYECKHX MENHOPaHTOB
wabmopnanu passutue C. licheniforme, Ph. ambiguum. HanGonee GaronpuatHeie ycio-
BHA JUIS Pa3BHTHA &IbIOTPYNNHPOBOK OTMEYEHbI HA YacTKaxX ¢ No0aBieHueM LeonuTa,
rjie MpPHCYTCTBOBANHM Bce 0GHApYXEHHBIC B ONBITE BHAbI MOYBEHHBIX BONOpOC/eH, Bbi-
TECHMB TOJIbKO OOMH — Ph. ambiguum. BepoaTHO, 3TO CBA3aHO C BHICOKOI Biaroyaep-
HKHBalOLIEH CnocoGHOCTBIO LIEONHTOB.

YucneHHOCTh M GHOMacca MO4BEHHBIX BOJOpOCHEH palIHYHBI B 3aBHCHMOCTH
OT Ky/IbTYpPbl M BapHaHTa onbiTa (Tabn. 2).

Tabauya2 B G Ha T 1if cocTas ansroduiop Gpe 2001 1.)
YHCNEHHOCTh KIETOK BHomacca Bofopocned, rin’
BapuanT oneima Bogopocnef, Thic. wr./10 cm®
O6nenuxa Yepnas Obnenuxa Yepras
CMOpO/IHHA CMOpOJTHHA
Korrpons (nousa Ges -
e 97.8 528 12,0 233
Tousa ¢ noGasnenHem:
NioPrsKso 76,0 208,2 14,5 20,0
AVA-PKso 66,8 779 64 129
AVA-PysKso + Nio 34449 36,2 88,0 33
AVA-P 1Ko 110,6 71,4 93 88
AVA-Pi0Ks0 + Nio 3691,3 353 79,7 7.8
AVA-PKso 41,1 24 232 1.2
AVA-P12sKe + Ngo 813 1134 1,7 11,6
Zeolite + NiPsKs 51,3 21452 4,1 88,1
HCPoss* 1526,1 5519 12,7 9.2
* — HaumeHbIas CyMICCTBCHHAN PA3HOCTS.

Henonssoanue ynoGpennit AVA B 03¢ PysKag 1 PipoKyo coBmectso ¢ N na
y4acTkax ¢ obnemuxoif cnocoGcTBOBANO YBENHYEHHIO YHCIEHHOCTH H GHOMacchl BOJO-
pocieii 10 CPABHEHHIO ¢ KOHTPONBHEIM BAPHAHTOM Ha 3347,1  3993,5 Teic. wT./10 oM’
1 76,0-67,7 r/m* coosercteenno (HCPqgs = 1526,1 no umncnennocty, HCPyos = 12,7 no
buomacce) (Tocnexos, 1985).

B 3THX Ke BapHAaHTax JKcrepHMeHTa, Ho Ge3 asoTa, kKomuyecTBo H GHoMacca
BOfIOpoc/Ieil ObUH CywiecTBEHHO HipKe. Bonee BbicokHE N03bl 3TOro yaoOpeHus kak
4HCTOM BHJIE, TAK W COBMECTHO C a30TOM M oforalieHHBIMH LICONHTAMH Ha ansrognopy
neifcteopanyu yraetaiome. Ha oGnennxe chikenns Guomaccsl noji BiusHMeM yaoGpe-
HHil He HabmoANOCh.

IpuMeHeHne oboralleHHbIX LIEONHTOB HA YePHOH CMOPOAHHE criocobeTBOBANO
YBETHUEHHIO YHCIeHHOCTH KieTok B 40,6 pasa m Guomaccsl Boiopocneii B 3,8 pasa no
cpasnenmio ¢ HeynobpennsiMH yyacTkami (HCPgos = 551,9 no uncnennoctd, HCPyes =
9,2 no 6uomacce). Bo3MOKHO, 3TO CBA3AHO C HH3KOH YKOPEHAEMOCTBIO YEPEHKOB KYIlb-
TYPBI B 3TOM BapHAHTE W, C/ICJOBATENBHO, ¢ YBEIHYEHHEM HHTEHCHBHOCTH CBeTa H OT-
CYTCTBHEM KOHKYPEHLIMH 32 JJICMEHTbI IHTAHHA [UIA NIOYBEHHBIX BOAOPOC/Ei.
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Cyanophyta — nanGonee LEHHas B MPAaKTHYECKOM OTHOWICHHH IpPYyMna BOJO-
pocneii. [TonoXKATENBHO BAMAET HA MX pa3BuTHe BHeceHHe (OCHOPHBIX H A30THBIX
ynobpennit (Bonopocny, 1989). Onnako 3toT 3(eKT NpOsBHICA TONBKO HA YYACTKAX C
obnenmuxoif (cM. pHCYHOK). JIOKa3aHO, UTO pasHble YIOOPEHHA OKa3bIBAIOT PAsIHYHBIN
cruMynupyronmii 3¢dexT Ha uncnennocts kietok Bacillariophyta u Cyanophyta (Jiom-
pagesa, 1998). Ha yuactkax ¢ 4epHo# cMOPOAMHO#H NPHMEHEHHE TPAIHIHOHHBIX XHMH-
YeCKHX paHTOB (MO Ha, nBoiiHON cynepdocdar, kanuii cepHoKHCNEIH) Hanbo-
nee GNAroMpHATHO TIOBNMAIO HA Pa3sBHTHE 4YHCNEHHOCTH Kierok Cyanophyta, a
HCTIONB30BaHME HOBBIX ynoOpennit AVA crocoGersoBano pasutwio Bacillariophyta
(CM. pHCYHOK).

O6nenuxa

- W ot o~ ©

|

0% 50% 100%

YepHana cMOpogMHa

& Bacillarioph
T[] Cyanophyta
e e————

0% 50% 100%

o~
1

¥ oo oT/IenoB Bosopocici noa p = pons (6/y);
2 = NyoP1sKso, 3 = AVA-P1sKso; 4 — AVA-PrsKao+ Nag; 5 — AVA-PioKao; 6 = AVA-PinoKuo* Nugy 7 —~ AVA-
Py12sKso; 8 — AVA-P12sKso+ Nso; 9 — ueonut + NaoP1sKsa,

HHTeHCHBHOE Pa3BUTHE MOYBEHHBIX BOAOPOCHEi Kak GOTOTPOPHLIX OpraHu3-
MOB BO3MOJKHO TOJILKO B Mpelienax NMpOHHKHOBEeHHA cBeta (3uHoBa, IllTuHa, 1990). Tak
KaK HepeHKH OONenuxu, HMeIolHe y3KHe JIMCTOBBIE MUIACTHHKH, CNocoGCTBOBANM
GonbmemMy NMPOHHKHOBEHHIO CBETAa B NOYBY, 3TO OGECTEYMNIO AKTHBHOE pa3BHTHE
Cyanophyta. Ha y4acTkax ¢ YKOPEHEHHEM HYEPEHKOB HepHOH CMODOIMHEI MAKCHMATh-
Han aucnensocts Cyanophyta OTMEYeHa B BapHAHTAX C HH3KOH YKOPEHNEMOCTBIO Ye-
penkoB. Poct Cyanophyta B 5TOM Cly4ae 3aBHCHT H OT BHJIa IPHMEHACMBIX XHMHYECKHX
MEITHOPAHTOB, W OT 3aTeHeHus cyGcerpara. ITosTomy, Yem Bbillle MPOLEHT YKOPEHEHHS
4EePEeHKOB, TeM aKTWBHee pasBuBaetcs Bacillariophyta n ymensmaerca Cyanophyta.
Pa3BHBaIOIIAACA HCTOBAA MAcca YKOPEHEHHBIX YEPEHKOB Coco0CTBOBANA MHTEHCHB-
HOMY 3aTEHEHHIO M, COOTBETCTBEHHO, POLBETAHHIO «TEHEMOOUBLIX) THaTOME.
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3aknouenne

Brnusnne ynoGpeHnit Ha MOYBEHHBIC BOJOPOC/IH B OTAE/BHBIX BapHAHTAX MO-
CTABJIEHHOTO 3KCTEPHMEHTa HeOJHO3HAYHO. B 3aBHCHMOCTH OT BBIPAIIMBAEMOM Kyib-
TYphl, BHAA M 11036l yAoOpenus HaGmoAanach Kak CTHMYNALMA Pa3sBUTHA NOYBEHHBIX
Bojopocneit, Tak M WX HHrHOMpoBanWe. JlnA CTUMYNAUWH poCTa BHEOB poja
Phormidium, a Taxke Cylindrospermum licheniforme neob6xomumer ynoGpenns, conep-
KalHe a30T, ¥ ONTHMAILHOe OCBEINeHHS.

N.A. Mistratova', E.A. Ivanovd’, V.L. Kolesnikova'

Krasnoyarsk State Agricultural University

'Department of Fruit and Vegetable Growing and Plants Defence
*Department of Botany and Physiology Plants,

88, Mira av., 660049 Krasnoyarsk, Russia

ALGOFLORA SOILS IN THE CONDITIONS OF THE COVERED LAND WHICH IS
SUBJECTED TO THE INFLUENCE OF THE CHEMICAL FERTILIZER

The species composition of the soil algae growing in the covered land in the Siberian conditions has
been studied for the first time. The common trends of algae develop under the infl of the chemical
fertilizer have also been revealed.

Key words: soil algae, spesies composition, chemical fertilizer.
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