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IlpoBeneH aHajms JaHHEIX MHOI'OJIE THUX uccjaenoBaHmM,
BEREIIOJIHEHHEIX HAa buocraHimm PI'ILY wuvm. A. M. I'eprueHa (noc. Brepwuia
T'aTuMHCKOI'O paroHa JIeHMHIpanckoy objiacTu) IO  BBR—  SIBJIEHUIO
5QpdeKTHMBHEIX ITTaMMOB accornmaTUBHEIX prB0BaKTEPMUI OJ1
XOBSMCTBEHHO I[JeHHEIX pacrenmi, OTHOCAIMUXCH K PasBIIMYHEM
ceMeyiCTBaM: BJ1aKu, KaIlly CTHEIE, JIEHOBEIE, rybonBeT— HEIE,
I1a CJIEHOBEIE u BOIOOJIMC THUKOBEIE . IlokazaHoO, gTo [IpVYMEeHEHE
Haubojiee 5¢PeKTHUBHEIX OJ1g Kaxmon BEIPANIMBAEMOM KYJIbTYPEI
acconmMaTUBHEIX MTaMMOB pu300aKTepmy B HaubOJIL— m€¥ CTENeHU

CTUMYTINPYET QUB3MOJIOIMUYECKMUE IIPOILECCE, yBeJaudYuBaeT OuMoMaccy Kak
HamseM— HBIX, TaK M IIOO3EMHEX OpI'aHOB, a TakKxe Yypoxau CeMsH,
YIIydnmaeT KadeCTBO pPAaCTUTEJIBEHOM MIPOOYKIIMM M CHMXAET COOepXaHMue
HUTPATOB B B3EJIEHOM Macce. HawuboJsemas OT3EBUMBOCTE pPAaCTEeHMM Ha
UHOKYJISIIMIO 5SQQEKTUBHBEMM DITaMMaMy pPHU300aKTEPpMII I[IPOSABIISETCS IIPHU
BHeCe— HuM B OEPHOBO-CJAAOONOO30JIMCTYI CyYyHNEeCUYaHyK I[IOYBY Hepen
TOCEBOM MMHEPAJILHOI'O aszora B mo— 3e 60 kr/ra.

KioueBsle cyoBa: Qukcanms MOJIEKYJISPHOI'O as30Ta, MHTPOOYKIIMI,
PGPR, IIE€PHOBO— ciabonons3oJiMcTas cyrnecuaHada rnoyea,
IPOOYKTVMBHOCTE, MMHEPAJIbBHOE [IUTAHMWE, CTHUMYJISOMS pPOCTa.
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A long-term study was carried out at Herzen State
Pedagogical University Biological Sta- tion, Saint Petersburg,
Russia. The article presents the data analysis aimed at
selecting efficient associative strains for a variety of
economically valuable plants (Poaceae, Brassicaceae, Lina-
ceae, Labiatae, Solanaceae, Solanaceae and Hydrophylleae
families). The selected strains en- hance plant physiological
activities, 1increase plant biomass, 1increase and Improve Crop
yields, and lower nitrate concentration 1in plant green
welght. The highest level of plant susceptibility to
inoculation with efficient strains 1is found when 60 kg per
hectare mineral nitrogen 1s introduced to sod-weakpodzol
sandy—-loam soil before planting.
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B  COBpPEMEHHEIX YCJIOBMAX [IPM  BHEOPEHUM B CeJIbCKOe  XO3AMCTBO
aoanTUBHO— JaHnomadTHOM CUCTEMEL 3eMIleDeNnns MMPOKUM MHTEepeC n
IpaKTUUYECKYD 3HAUMMOCTL IpMuobpeTaeT IpUMeHeHUe OaKTepHualibHBIX YIOODpeHUM,
M3TOTOBJIEHHEIX Ha OCHOBE CTUMYJMPYKRIMX POCT aCCOLMAaTUBHEX pU30DaKTepumnt
(plant growth-promoting rhizobacteria — PGPR) . OHM OKa3bIBAT
MHOT'OCTOPOHHEE TIIOJIOXMTEJIbHOEe BJMSAHME Ha pacrteHus [1; 2; 5; 8]. Ilox;
BIMAHMEM PGPR T[pouCXOIAT CJenyllMe IIPOLEeCCH: YCUJIEHME acCCOLMaTUBHOM
bukcauuy MOJIEKYJIAPHOTO asoTa, JocTturakomer 30050 xr aszoTa Ha TIeKTap 3a
BEeIeTAlMOHHEY  [IePpUOX; LOOIIOJIHUTEJILHOE NPpOOyUMPOBaHKE  QUBMOJIOTUUECKU
aKTUBHEIX COEIVHEeHUN, B TOM YMCJI€ PACTUTEJIBHEIX IT'OPMOHOB, KOTOPEE
YBEINUMBAIT MOWHOCTL KOPHEBOM CUCTEMH, OITUMU3MPYS MMHEepAaJIbHOE OUTAaHME
¥ yJydillasd BOIHBM PEeXMM pPacTEeHMM; ydacTMe B PACTBOPEHUM TPYIOHOIOCTYIIHBIX
boCcOOpPHEIX COeIMHEHMY; BBIOEJIEHUE AaHTUOMOTUUECKUMX COEIMHEHMUM, 3alMIIaoIMX
KOPHM OT OakKTepMaJibHEIX UM TPUOHEX MHOeKUMM; [IOHaBJIEHME CTPEeCCOBHEX
peakumMy |y pacTeHMM, TI[OBBIIAKIMX MX YCTOMUMBOCTE K HeOJaronpMsaTHEM
BHemWHMM QakTopaMm, M IpyIMe BO3IOEVCTBUS.

BMecTe ¢ TemM wumMenummecsa cBeleHusa 00 30QPeKTMBHOCTM TOT'O WMJIM MHOTO
fakTepralbHOTO [pelapaTa YacTO OTHOCATCS K KOHKPETHOM KyJIbType WMIM Iaxe
COpTy, 4YTO He TapaHTUPYEeT [OJYyYeHMS I[OJIOXMTEJIbHOTO sbdexkTa Ha IPyIUX
KyJIbTypax M copTax. MakcuManbHEM 500eKT OT [IpPMMEHEeHMS acCCOLMaTUBHEX
mTaMMOB ©OaKTepulM MOXHO I[IOJIydMTh Ha OCHOBE TWATEJIBHOT'O BHABJIEHUS TeX
LTaMMOB, KOTOPEBIE B DoJibumen CTEIeHU COOTBETCTBYIOT OMOoJIOTMYE CKUM
CBOMCTBAM MCCJIeOyEeMEX BMIOB M COPTOB PAaCTEHUM.

XoTa accouMaTHMBHEE WTaMMEL He O0O0JlalaldT TakoM Y3KOM CHeUMAMUHOCTBI K
BMIAM pPacTeHUuN, Kak KJIyOeHbKOBEHE OakTepur Opu 0O000BOPM300MaJIbHOM
cuMOMros3e, TeM He MeHee HaJIeKO He KaxXIOplll MHTPOOYLUPYEMBIM WTaMM OaKTepuy
crnocobeH BCTyNaThb B aKTMBHYID accoUMauuio C JIOOBEM BMIOM ¥ COPTOM

pacTeHUN. /I3BECTHO, yTo bopMMupoOBaHME s0bexTMBHOM PacTUTEJILHO—
fakTeprarlbHOM accouraluy ONpelegeTcsa He TOJIbKO KOJMUECTBOM BhIIOEJISEMBIX
pacTeHMreM B puszochepHOE IIPOCTPAaHCTBO PaCTBOPVMEIX OpPTaHNYeCKMUX
coenmMHeHuM (BKCCyIaToB), HO M MX KadeCTBEHHBIM COCTAaBOM, BJIMAOINMM Ha
IPMXVMBAEMOCTE M Pa3MHOXEeHMe wmTaMMa B pusocbepe [10]. o 2ToM NOpUUMHE
MOXHO TOBOPUTH 06 OTHOCUTEJILHOM IIPUYPOUEHHOCTHU mMTaMMOB PGPR K
OIpeleJIeHHEIM BMIOAM M Jaxe CcopTaM pacTeHuM, MKMellMM cloeuudprudeckKue
XapakTepUCTUKHU XYIMMUE CKUX KOPHEBBIX BBIOCJIEHUN . Kpanue AKTyaJlbHEM

OCTaeTCd BHABJIEHME HaAMOOJNbIIETO COOTBETCTBMSA COpTa M MWTaMMma, UYTO OUYEeHb
BaXHO IJIS I[IOJIy4YeHMS MAaKCMMAJIbHOT'O IIOJIOXUTEJIBHOTO pe3yJjbTaTa. BMmMecTe C
TeM YCIexX MHOKYJIAUMM 3aBUCUT M OT MHOI'MX IOPpyI'MxX OG0akTopoB, B TOM YMUCIIE
OT IMOUBEHHO-KJIMMAaTUUYECKMUX U aATPOTEXHUUECKUX YCJIOBMM, OCOOEHHO OT IOO03 U
bopM MMHEPAJIbHEIX YIOODPEHUM .

VccrnenoBaHMsAa IO  BHABJIEHMIO OTS3BEBUMBOCTM Pa3JIMUHEIX BUIOB UM COPTOB
pacTeHuM Ha 00paboTky OpelapaTaMM aCCOLMATUMBHEIX PU300AKTEPUM BHIIOJIHAINU
Ha bBuocranuum PIIY wmMm. A. WM. TepueHa (noc. Brepuia I'aTuMHCKOTO paloHa
JleHMHTpanckoy objlacTu) B TeueHue 18 JeT. PaboTy MOPOBOOMIIM 110 eIMHOM
METOOMKE Ha OIOHMX M TeX Xe IIodUBax M C IIPMMEHEHMEeM OIOMHAKOBEIX HO03 U QopM
yoobpeHuy, 4TO I[IO3BOJMJIO HaThb ©Oojee OOOCHOBAHHEE  3aKJIOUEHUS O
IperMyleCTBEHHOMN sbdbexTUMBHOCTHU TOT'O WU MHOTO npenapara onsa
KOHKPETHOV PAaCTUTEJILHOM KYyJIbTYPH.

BeIBOOEI OCHOBBIBAJIM Ha aHaaMse  OM3MOJOTMUECKMX UM [IPOOYKLMOHHEIX
XapaKTEePUCTUK pacTeHu, IIOJIyYEeHHBIX B J1abopaTOPHEIX YCJIOBUAX, B
BeIr'eTalMOHHBIX cocymax n B IIOJIEBEIX MEeJIKOOEJIAHOUHBIX ONEITaX .
OODHOBPEMEHHO C BHABJIEHMEeM Haubojiee 20PeKTMBHOTO WTaMMa pPU300aAKTepUn
OJIS KaxXIOM KYJbTYPH [NPOBOOWIIM MCCJEIOBaHMS [0 ONpPEeNesyieHMIO OITMMAaJIbHOTO
MMHEpaJIbHOTO GOHa, OCODEeHHO HOO3H a30THHX yIOOpeHMM.
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[ToUuBHI OTIBITHEIX YUJaCTKOB IOepPHOBO—CJIabONION30JIUCTEIE, cyIrecuaHue,
cyna®okMucyEle, CO CpPemOHMM coIepxXaHueM YycBosgeMux Gopm obocdopa m kajma.
ComepxaHue TyMyca B IouBax ONBITHHEIX  IOEeJISHOK —  OKOJIO 1,501, 8%.
ATpoxyMMUecKas XapaKTepucTHKa I[IOUB OIBITHOTO ydacTKa [OIpuBeIeHa B Tabi.

Tabjguira 1

Arpoxmmuecxaz XapaKTeprucTMKa IIOYE OIIBITHOI'O ydacTKa

'k | S . P205 | K20

T T H H E V %
Topusox | Tywyc, | pHH20| PHKCL— o — T
Anax

1,8 6,27| 5,60| 5,07 9,60| 14,6 | 65,4 | 10,20| 8,50
0020 - ;
A1UA2 1,4 6,61| 5,90| 9,25 7,00| 16,2 | 43,0| 5,10 | 3,45
200128 - .
B
T 0,4 6,49 | 5,70 2,10/ 1,60| 3,70| 43,2 | 0,65 | 3,12
Be - 6,25| 5,01 2,10 1,40| 3,50| 40,0| 1,85 | 4,25
420155 .
Cq - 5,58 | 4,58| 2,45| 2,60 5,05| 5,50| 0,12 | 4,51
55063
D1 - a,32| 3,95| 5,61| 0,80 6,40| 12,5| 0,09 | 7,25
63179 n
b2 - a,80| 4,27| 3,85 0,60 4,45| 13,5| 0,95 | 5,13
7900110 n

B onelTax WMCHOOJNIBE30BAJIM WTAaMMEL pMBOGaKTepMﬁ n M3T'OTOBJIEHHEBEIE Ha UX

OCHOBE OakTe-— purasnbHBE npenapaTH, [IOJIyYEeHHEIe nus BHIMN
CEeJIbCKOXO3AMCTBEHHOM MUKpoOMosorun (CankT— IleTepbypr, IlymkuH) . IlepedeHb
X TIpencTaBjeH B Tabia. 2. O00paboTKy MNPOBOOMIIM I[IyTeM Ha— HeCeHUd

CyCIIeHBUM IIpelapaTa, IPUI'OTOBJIEHHOM HEINOCPEeICTBEHHO IIepel I[IOCeBOM, Ha
CeMeHa COIJIaCHO pekoMeHmaumsaMm padot [6; 17].

OOBeKTaMM MCCJIeOOBaHMM OBUIM XO3AMCTBEHHO-LIEHHBEIE BMIBL pPaCTEeHUM,
OTHOCHAWMECHS K PasJIMUHBEIM CeMeMCTBaM: BJlakM — HguUMeHb IOBYPSIOHBIM & —
Hordeum sativum Jessen — copT KpuHWUHEII, OBEC I[IOCEBHOM — Avena sativa
L. — copt Actop, nojba — ITriticum dicoccum (Shrank) Schuebl — of6pasun
K-33226, x-7516, x-7349); kanycTHRIEe — TopuMuila Oejasg —

Sinapis alba L. — copTa UYepruHckas (k- 4319), Grisilba (x-4258), Kirbi
(k—4261), ropumMila ca- penrckas — Brassica juncea Czern — copT J[JoHCKas
4, penmbka MaciymMuHasag — Raphanus sativus

L. var oleifera Metzg — copr Panyra; JBHOBHE — JIeH OOHKHOBEHHLI
KYJIb TYPHBIM - Linum usitatissimum L. - copTa Benunka, Kpowm;
ry6ouBeTHHEe — 3MEETOJIOBHMK MOJIOAaBCKUM — Dracocephalum moldavica L.,
yabep camoBe — Satureja hortensis L., KOTOBHMK komaumy — Nepeta
cataria L.; mnacyjyeHoBme — OQu3aJIMC KOHIOUTEPCKUM — Physalis 1ixsocarpa
Brot. — copra I'pyHTOBEM I'pMOOBCKMM, KOHIMUTEP; BOMOJMUCTHUKOBHIE — OGallesiusd
pabuukonucTHas — Phacelia tanacetifolia Benth.

Tabsmuia 2

BakTeprajnbHEEe NpenapaTs, MBTOTOBJIEHHEHE Ha OCHOBE aCCOLMaTUMBHBIX
WwTaMMOB pus3o6akTepuii, MCIOJIL3yeMile B J1aGOpaTOPHEX, BereTalMOHHHX M
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IIOJIEBHIX OIIBITaxX

Ilpenapar HITamm
1. Arpodun Agrobacterium radiobacter, 10
2. ABOpPHU3MH Azospirillum lipoferum, 137
3. A30pU3UH Azospirillum brasilense, 6
4 .BakTOCAaH Bacillus subtilis, 4Y-13
5.BuonjaHT Klebsiella planticola, TCXA-91
6. 5C-2 Varivororax paradoxus, 5C-2
7. MwmuszopuH Arthrobacter mysorens, 7
8. MobunmH Klebsiella mobilis, I1-880
9. PuzoarpuH Agrobacterium radiobacter, 204
10. Pu303HTepUH Enterobacter sp., 30
11. dnaBoBakTepuH Flavobacterium sp., 30
12. 3xcTpacosa Pseudomonas fluorescens, KO; 32,

I1 1040, II'-5 m »ppyT'Me WTaMMEL

13. AszoToDakTepmH Azotobacter chroococcum, 20
14. AzoTOoBaKTEepPHUH Azotobacter vinelandii, 56

HexoToprle M3 HMX IO CMX [HOP SABJIAOTCS MaJIOPACHIPOCTPaHEeHHBIMM U CJado
VCCJenOBRaH— HBMUM KyJibTypamr. OTOop Haumbojee 30OexTMBHOIO Npenapara nojidgd
KaxXIOoM KyJIbTYPEl [NOPOBOIM— JIM [IOCJIe OBYX—UeTHpex JIeT BeIeTAalMOHHEX U
[IOJIEBEIX MCCJlemnoBaHuUlM ¢ nOpuMeHenueMm 5010 npenapaTor. IIepBUUHEN OTOOP
IpenapaToR OCYWEeCTBJAIM B JIaDOPATOPHEIX YCJIOBMAX, B dauw— kax IlleTrpwu, 00
30bexTUMBHOCTM OpOpaCTaHMS CeMSAH UM CTUMYJIALUMM pPoOCTa 3apOIbllIeBHX KOP—
HeM. g meMOHCTpauuM OPMBOIOMM pPe3yJIbTAaTEl TUIMUHOTO JIabDOpaTOPHOTO OIETa

c mnojnbom — Triticum dicoccum (Shrank) Schuebl., o6paszsen K-33226 (cwM.
puc.) .

B BereTaluMOHHBIX n [IOJIEBHIX OIBITaX onpenesanm HEeKOTOpPEIe
dU3MOIOTO—OMOXU— MUYECKMKE napaMe TpHL KOHTPOJIbHBEIX u 0OpaboTaHHBIX

pacTeHMuM: POCTOBEE IIPOLECCH, OcoBeH—- HO OGopMMPOBAaHME ILJIOWAAM JIMCTOBOM
IIOBEPXHOCTM, BOIHEIM PEXMM, COINEPXaHMe IUIMEHTOB M OCHOBHBIX MMHEPaJIbHBIX
BJIEMEHTOB B 3€JIeHOM Macce UM CeMeHax, a TaKXe IIPOHMUIaeMOCTb MeMOpaH U
IPOOYKTUBHOCTE .

YBeNIMUEeHMEe HAaKOIJIEHUS CYXOM MacCCH pPacCTeHUM OT IIpUMeHeHUs Haubojiee
sbbexTBHOTO mTaMMa OaKTepMM ualle BCEI'O HaxXOIMJIOCh B HOpenejax 17035% no
CPaBHEHM IO C KOHTPOJIbBHEM BapmaHToM [3; 4; 9, 110014; 16; 18]. B Tabmn. 3
npencTabjieHbl OOOOIWEHHEE OaHHEIE O Haubojsee 2POeKTUBHEIX OaKTepMaJibHEIX
npernapaTrax IJisg PasjIMUHBIX CeJIbCKOXO3AMCTBEHHEX KYJIBTYP.



Puc. 1.

BHEWHMIM BMUI CEeMSAH Ha OATHEM IEeHb I[IOCJIe 3aMauMBaHUSA B Pa3JIMYHBIX

3

npenaparax
ObozHaveHms: 1) KOHTpPOJL (0es3 MHOKyJIaumm), 2) arpodwmi, 3) az3o0pms3uH, 4)
MU3O0PUH,
5) MoOwmiiMH, 6) puzoarpmH, 7) draBobakTepUH
Tabsmiia
BakTepnanbHie NpenaparTs
pusobakTepuii, Hambosiee s3pPexTHMBHEIE IOIH
MHOKYJAUMM HEeO6060BHX KYJIBTYP

KyneTypa, copT I[Ipenapar ABTOPE!

YABTYPa, P penap HCCaIenoBa
JleH, copT BesmuHka draBoOaKTEPUH, arpodmi Xmeqneeckasa [16]
JleH, copT Kpowm ATpodnii, PUBO3HTEPUH, Xmeqnepckasa [16]

_|_
T'opox ?3MeHb copT Pusobum + sxcrpacos (wr. KO) MupormHa [13]
KpmHMu— HBU
T'opox + oBec, copT Pusobumu + arpodusu MupioormHa [13]
3MeeToJIOBHUK AszoTObDaKTED, IybeHckasa [4]
KoTOBHMK KOMAUMM AzoTobakTept+sxkcTpacon (wmr. II IOybenckasa [4]
duzanuc, copT KoHmuTep | ®1aBoDakTEpPMH, a30PU3UH MakapoB [12]
duzanuc, coprtT draBobakTepnH, arpodwui, MaxapoB [12]
[Tonba, obpasusl K-33226 | ABOPU3UH, PUB0ATPUH KoumpaT [9]
Popunua  Genas dr1aBoOAKTEPUH, MU3OPUH JleBbemen [11]
(UeprmHCcKag u Ip.)
T'opunua capenrTckasa daBofakTepUH, BKCTpacoj (wr. | Bopoberkor [3]
Penbpka MacJamMuHasg, copT | djiaBobaKTepMH, MU3O0PUH Opruua [18]
danenmua paOMHKOJIMUCTHASA MusopuH, QnapoBaxrepus, SC-2 MypaTosa [14]

(npn 3Bacy—- xe)

IOna ycraHOBJeHUS 2OPEeKTUBHEIX aCCOLMATUBHEIX B3AVMOOTHOUEHUN MEXIY
TIWATEJILHEM [10O00p

pacTeHuaMu
COOTBETCTBYIETO

M MUMKPOOPTI'aHVM3MaMI HeoOXOoIOMM He

nTaMMa

TOJIBKO

K Kaxmom KyJbType u

maxe

copTy,  HO

obecrieueHue 6HaPOHpMHTHHMM YCIIOBUAMM IIJIA MX aAKTUMBHOI'O B3aVMMOIENCTBUA .

5

n



BaxHbmM YCIIOBMIEM IJI4 YCTAaHOBJIEHUA 9®®6KTMBHHX aCCoOLMaTMBHEIX

B3aMMOOTHOIMEHUN ABJISeTCH obecrieueHue pacTuTenbHO-OaKTepMalbHOM
accourauuy BJIEMEHTaMM MMHEPaJIbHOTO  nuTaHusa. OGochopHBle, KaJMMHEIE U
opyrue MaKpO— u MUKPOYIODpPeHUS HeOOXOIUMEL onsa aKTUBHOM
XMBHENeATeJIbHOCTU Kak pacTeHuu, Tak n OaxTepumn B puzocoepe.

Heob®xomuMMoCThs BHECEeHMS YIODpeHuM B3akjioyaeTcs eme B 2 TOM, UTO C UX
IIOMOIBI0 YCTPaHSAETCS KOHKYPEHLMS PacTeHUM U PU30COepHHX OaKTepuil 3a 2TU
SJIEMEeHTH NUTAaHUS .

CunpHOE peryiupyolee BJIMSHME Ha as0Tboukcaumo M MeTadboJmuecKyl
AKTUMBHOCTL pPUB0ODAKTEPUN I[POSABJISETCS OT BHECEHMS MUHEPAaJIbHHX a30THHX
yoobpeHuri. Ob6ecrnedeHre UMM CTUMYJIMPYET POCTOBHE MPOLECCH pPaCTeHUM,
OCOBDEeHHO pa3BUTUE JIMCTOBOM [IOBEPXHOCTHU, [IOBHIIAET IPOOYKTUBHOCTD
boTocuHTeRa UM YBeJIMUMBAET MacwWTabbel DK30CMOCa OpPTaHMUeCKUX COeNOUHEeHUMN
B BOHY KOPHElM, KOTOPHE SABJISITCS DHEPTeTUUEeCKMM CyDOCTpaToM IJid aKTUBHOM
MeTaboJInUYeCKOM IesdaTeJIbHOCTM HaHeCeHHOTO ITaMMma .

OmHako wM3OHITOUHOE BHECEHME MMHEePAaJIbHOTO a30Ta TOPMO3UT MUKPOOHO-
PaCTUTENIbHEE B3aMMOIESNMCTBUS. PacTeHMs NOPM 3TOM IIEPEeKJIoUalTCsa Ha OUTaHUe
MMHEpPAJIbHEIM a30TOM. Kpome TOT'O, IMIpPM I[IOBHIIEHHBX 0O3aX MMHEPAJIBEHOT'O
asoTa 3aMenygaeTcs pasBuUTHE pacTeHu, IOBHIIAETCS yIOepXyBaa s
(aTTparupymnmas) CIOCOOHOCTL JIMCTbEB I[I0 OTHOUWEHMIO K IOPpYyTMM opIraHaM, B
pesysibTaTe  4yero Ipy  XOPOWIO  Pa3BUTOM JIMCTOBOM  IOBEPXHOCTU  OTTOK
ACCUMMUIISTOB 3 JMUCThbeB B OpyIMe OopTraHe, B TOM UYMCJe B KOPHH,

3aTOPMaXMBaeTCHA.
Bo MHOTI'UX MCCJIeIOBaHMAX oTMedaeTCHd HeCOBMEeCTMMOCTb AKTVBHBIX
CUMOMOTUYECKIUX nu ACCOLUVATVMBHEIX OTHOUEHUMN C OIOHOBPEMEHHBIM

VCIOJIb30BAHMEM BEHICOKMX -OO3 MMHepajibHOTO aszotra [1; 8; 17]. Ilo npuumHe
DHEepreTUYEeCKMX 3aTpaT Ha MCIOJIb30BaHME a30Ta B NOUTAaHUM, PACTEHMD
BEITOOHEE noTpebiiaTh MM HEPaJlb HbIM asor, ueM aCCOLMaTUBHEI Wi
CUMOMOTUYUECKUM . [lomcumTaHo, uTo Ha aCCUMMUIISLIMIO OLOHOTO MOJIS
MOJIeKyJIApHOTO a3oTa (N2) pacTeHuMio Heobxonumo szaTpaTuThb 730-960 xIx. Ha

BOCCTAHOBJIEHME TaKOT'0 Xe KOJMUeCTBa asoTa B Buae HuTpatra (NO3 ) 1o

AMMOHMA (NH4+) pacxomyerca 300-600 xIx, TO eCTb 3aTpaTh Ha OMKCaLMIO
aTMocdepHoTO aszsora B 1,502,5 pasza mnpeBHIAlT BaTPATH Ha aCCUMMUJIIAIINIO
HUTPATOB . IlosTOMY npu VB30OBITOUHOM BHECEeHUU MVHEPAaJIbHOTO asora
MUKPOOPTAHMU3MEL U pPacCTeHUS I[IepexXOonaT Ha IMTa— HUe MUHEepaJIbHBEIMM QopMaMu
azora.

B CcBg3M C 5BTMM BaXHO 3HAThb OITMMAaJIbHYI JO3Y MMHEPAJIbHOT'O asoTa,
HeO0OXOOUMYIO IJ1st YCIeHOM VHOKYJISLIUN ceMsH DakTepusaMm n IJ1st
YCTaHOBJIEHMS aKTUBHEIX MUKPOOHO-PACTUTEJILHEIX B3auMonelrcTBui. OIHAKO IJid
KaxIo¥ KyJIbTYypH IDO3a MMHEPAJIbHOTO as0Ta JOoJDKHa OBTh KOHKPETU3MPOBAaHA.
Tax, IpPU OlleHKe B3aVMOIEMCTBMUSA COPTOB sSUMEeHS U I[UEeHUIH C PU30ChepHBEIMMU
POCTCTUMYJIMPYOIIMMM OaKTepUsaAMM Ha pPasJIMdHOM as30THOM GOHe BHABJIEHA UX
pa3Hasd peakKuusa Ha JOo3H a3zoTa [7]. Ha mnjmomopolHoW 1modyeBe (TyMyc 8,6%)
VCIIOJNIb30BAaHME SUMEHEeM a30THBX yIOOpeHuM Obuio HedQOeKTMBHEM, TOoI'Ia Kak
VHOKyJIAUMS puzobakTepusaMu Ovuia 50dekTuBHOM. KoHCTaTHUpyeTCsa Takxe, dYTO
a30THOe yInobpeHMe, KakK I[IpaBUJIO, CHMWXAJIO JIMIL OTHOCUTEJIbHHE NpUOaBKU OT
MHOKYJIAUUM (TakK kKak YyBeJMuyBaJiaCcb MNPONYKTUBHOCTE KOHTPOJIBHEIX PAaCTEHUM),
OOHAKO abCOJIOTHEE NPpUMOaBKM B LEJIOM BO3pacTalil.

B HammMx OINBTAaxX I[10 OINpenesieHU OITUMAaJIBHOM IHOOSBH MMHEPaJIbHOT'O asz3oTa
OJig TOoJIOB M MAT'KOM SAPOBOM IIIEHMUIE BHABJIEHH pPas3nuMsa B QOpPMMPOBAHUU
IPOOYKTUMBHOCTM DTUX KyJbTYyP B 3aBUCUMOCTM OT O3B a30Ta (Ha OGoHe
P60K60) . Jma o¢opMMpOBaHMA Yypoxas BepHa I[IOJIOEL »OOCTAaTOWHOM Obljla I03a
300060 xr N/ra, mna Mmarxkom nmeHmusl — 60090 xr N/ra. BoJsiee BHCOKME OO3H
azora Ha  JIePHOBO-IIOI30JIMC THX CcyTieCcuyaHbIX rnouBax He OPUBOOMIIM K
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OaJIbHENIIEMY I[IOBBIIEHUIO YPOXasa DTUX KyJIbTyp (Tadmn. 4)
Tabmmuiia 4

CpaBHEHME MNPOAYKTMBHOCTM nojy6n K-33226 m MSITKOM SIPOBOM
mueHunsl copra JlennmHrpagka—-97 (JI-97) Ha doHe BoOBpacTamUMX
AO3 MMHEpAaJILHOT'O asoTa

(momneBrle OmBITH, CpenHee 3Ba nOBa rojga)

BapuagT Hom6a | J-97 Hom6a | JI-97 Hon6a / JI-97,
Cyxas Macca Macca A B
pacTeHu, 3epHa,
P60K60 67,7 53,0 22,8 18,2 128 125
N15P60K60 76,9 59,8 28,9 23,5 129 123
N30P60K60 77,0 61,8 31,1 25,6 125 122
Ne0P60K60 79,3 83,3 31,6 34,9 95 91
N90OP60K60 83,1 102, 9 28,3 40,6 81 70
N120 P60K60 82,8 99,5 27,6 37,8 83 73
HCPoQ, 5 5,3 7,7 1,9 2,6

Hambosee BricOkas H50PexkTMBHOCTL MHOKYJIALMM I[IOJIOBL OakKTepurallbHEMU
npenaparaMm (a30pUSMHOM U pPU30ATPMHOM) Obla Opu BHecenum 60 xkr N/ra.
[To-BUOMMOMY, OJisd e HYLIB copTa JleHmHTpanka—-97 OnTMMAaJIbHasA  TO3a
MMHEPAJIbLHOTO as30Ta OJg I[OOJIydeHMS MaKCUMaJIbHOTO »30bexTa OT MHOKYJIALUUU
CeMSAH aCCOLMATUBHEMU PU30OAKTEPUSIMU MOXeT ObIThH Oosbuie [9].

AHaJIOTMUHEIE pe3yJbTaThl Ha DBTUX Xe IIoUuBax I[IOJIydeHH B OIHTax C
PelIbKOV MacCJaM4YHOM U Odauenuel pPaOMHKOJIMCTHOM. JVMHOKYJIAUMS CeMSH 3TUX
KyJIbTYP aCCOLMAaTUBHEIMM MITaMMaMy OakTepulM Ha ©OeOHOM as0THOM (QoHe u 6e3
BHEeCEeHUS MMHEPaJIbHOTO azora He npuBeJa K YBEJIMYESHUIO BroMaCCH
MccJenyeMelx pacTeHuM. HeduumT MMHEpajlbHOTO asoTa B IIOYBe, BEPOSATHO,

YCUIMBAET KOHKYPEHLMIO 3a HEeTro KakK MeXxny VMHTPOOYLMPY €MBIMU
pusobakTepusaMn U abOPUIEHHOM MMKPOQJIOPpOM, TakK M MeXIOy pPU30CPepHBIMM
OakTepusaMM M pacTeHusaAMM. KpoMe TOro, OpM JeduuuTre as30Ta B pPaACTEHMAX
3aTOPMaXmnBaeTCs pocT JIMCTBEB n COOTBETCTBEHHO - boTocuHTES,
ocynabjysgeTcsa BHIOEJIEHME DSKCCYyIaTOB B KOPHEBYKH CUCTEMY, HEOOXOOMMBIX IJIS
XKUBHENeATEJIbHOCTHU pusobaKTeEPUN u OJid YCTaHOBJIEHUA 30O K TUBHBIX
B3aMMOOTHOIEHUN B pacTUTeNIbHO—DaKTepraJIbHOM accounaumm [15]. B

pesyJabTaTe BSTOT0 PpacCTeHMsa OoKas3bBalbTca 0oJiee ciabbMM B KOHKYPEHLUM 33
asoT, UYTO He IOIPUBOIUT K SBHAUUTEJIBHOMY [OBBIIEHUIO MUX OIPOIOYKTMBHOCTH.
Hambosnvmas npmbaBKa Broma CChel penbKm MaCJIMYHOM oT IPMMEHEHU A
fakTepualibHEX [IpernapaToB oTMeueHa npu BHeceHuu 45060 xr N/ra.

B ompltax Cc Topumuer OeJioN pes3yJbTaToM I[IOBBIIEHUS MHTEHCUBHOCTU
POCTOBEIX IIPOLIECCOB Takxe ObUIO yBEeJMUEHME HaKOIIJIEHUS CyxXOM MacCH B
HaO3eMHEX Opr'aHaxX pacTeHuy (Tabjs. 5).

Tabmuiza 5
Cyxass Macca COPTOB Tropumiisl 6eJioi NpM MHOKYJISILUMM CEeMSH

accoumMaTHMBHEMM PMU306aKTepusiMu
(n/ra, nomnemom omer, cpexnHee 3a 20040J2007 rr.)

BapnaHTE YepI'mHCKAaA Grisilba Kirbi
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KoHTpOJIb 79,0+£5,1 59,5+16,2 60,8%+17,5

Arpodnn 102,0+7,8 73,6%+19,7 73,1+21,6

BaxTocaH 99,7+7,1 72,1+17,2 75,2+21,0

Mr30pUH 113,9+8,7 87,2+26,9 82,9+25,2

djraBoOOaKTEPUH 109,1+£9,2 81,1+23,8 82,7+25,0

HCPQ5 8,6 10,8 9,7

BakTepraJlbHEE npenapaTh He TOJIBKO IIOBBILAIOT IPOOYKTUBHOCTD
VHOKYJIMPOBAHHBIX pacTeHuN, HO u YIIYyUIanT KaueCcTBO pacTUTEeJIbLHOM
IPOOYKLMM, B YaCTHOCTM 3eJIeHOM MAacCCh, MCIIOJIb3yeMOY B KaudecTBe KopMa. Y

OMNEBITHEIX PacCTeHUN yBeJMUMBAETCS HaKOIJIeHMe B HaI3eMHHX OpTraHaxX OCHOBHBIX
OMOTeHHEX »JyeMeHTOB (N, P205, K20).
C PpPenbKOM MAacCJMYHOM, MCIIOJIb30BaHUE

Kpome ToroO,
OTODOPaHHBIX

KaK BHIABJIEHO B OIBTax
DaxTepraJibHEIX MTaMMOB
[IO3BOJISET 3eJIEHOM Macce

(Tabi. 6).

YMEHBIIMTEL KOHLEHTPALMI HUTPATOB B pacTeHun

Tabsmia 6

Benenass Macca m comepxaHMe HUTPATOB
B BaBMCHMMOCTM OT LOSBH aBOTHHX YyIOOpeHMNM M NpuMMeHeHMs1 biraBobakTepmHa

BesieHas _HMTpaTH,
BapuaHT Macca, |mMr NO3 /KI' CEPOM MAacCCEl
1 2 1 2
KoHTpob 158, 216,0 318 200
P60K60 (PK) 198, | 240,0f 390 217
N30PK 257, | 293,51 422 252
N45PK 268, | 339,51 435 262
N60PK 285, | 348,0] 467 332
N90PK 306, | 353,5 588 383
N120PK 339, | 398,0] 764 415
N150PK 354, | 426,5] 923 638
HCPQ5 18,1 27,1 59,6 89,0
IIpumevanme: 1 — 6e3 MHOKYyNAUMM, 2 — MHOKYJIMPOBaHH (QJIaBODAKTEPMHOM.
BEISBJIEHO, UTO BHECEHMEe AaB0THHX YyIoOpeHurt B nos3ax 6Oosee 60 xr/ra
IPUBOOUT K YBEJMUEHMI0 HaKOIJIEHMS HUTPAaTOBR, OpeBbmabmmx I[IOK (500 wMrD
NO3 B 1 XU CEIPOM MaCCEl PacCTeHMM), UYTO I»OejlaeT 3eJIeHYK MacCy pacCTeHUM
HENPUT'ONHOM oy KOPMJIEHU A XVBOTHBIX . BuonpenapartH, B YaCTHOCTU
brapobakKTEPMH, CHOCOOCTBYKT CHWXEHMIO COINEPXaHMSA HUTPATOB B 3eJle— HOU’

MaccCe pacTeHuM BO BCeX BapMaHTax C BHeCEeHMEeM as0Ta BIJIOTh OO HOO3Bl a30Ta
120 xr/ra. M TOJNBKO B PpaCTeHMUsIX BapuaHTa C BHeceHueMm asora 150 xr/ra
OoTMeueHO IpeBrleHue I[IIK 10 IOaHHOMY IIOoKasaTeJlo.

TaxuM oOpasoM, pesyJbTaThl HAllMX MCCJIEeOOBAaHUNM CBUIETEJIBECTBYIT O TOM,
UTO [PV BHpallMBaHUM XOBAMCTBEHHO-LIEHHEIX PACTEHMM Ha IEePHOBO-IION30JIMCTHIX
nouBax B YycJoBuaAx Cepepo-3anala HeuepHO3eMHOVM 30HE PoCCUM MHOKYJIALMEN
ceMAaH accouaTUBHBEIMU pPU300aKTEePMAMN MOXHO NAINASIZ ) obecrieueHue
pacTeHuy OMOJIOTMYECKMM a30TOM, CTUMYyJIMPOBAaTb MX POCT, SBallUTUTL OT
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BpemmuTeJsied U [NOBHCUTL IMNPOAYKTUBHOCTBL I[IOCEBOB, CYHUECTBEHHO CHMU3UB
XUMUUECKYID HaTrpy3Ky Ha OKpyXaoilyon cpeny. IllpyM 5ToM He HapyumaonTCs
€CTeCTBEeHHEE DKOJOTMUECKME CBS3M B arpodmuoueHoze M 0OajlaHC Mexnoy ee
COCTAaBHEIMM KOMIIOHEHTAMMN .

BrBOOH
1. HpM MCIIOJIE30OBaAaHMUM aCCOLUMaTVMBHBIX GaKTepMIZ oJida TTOBHIIIEHM A
IIPOOYKTMBHOCTU paCTeHMﬁ OoJipioe SHaAUeHNE rmMeeT BEIABJICHME
COOTBETCTBYyIIEI'O mraMMa pusobakTepum u cosnaHue YCJIOBUMN 0Jig

50PEKTUBHOTO MUKPODOHO-PACTUTENILHOTO B3aMMOOEMCTBUA .

2. ONTUMAaJIbHOM  IO30M MMHEPAaJlbHOTO as30Ta Ha JePHOBO—IION30JIMCTHX
CcylecuaHbBlXx IOY—  BaxX, xXapaKTepusyolMxCS HU3KMM COLEpXaHMEM IyMyca,
aBjsgeTcs noza B pasMmMepe 60 xr N/ra. [Ilpy BTOM HOO3e HNPOMCXOOUT
3HAUMTEJIbHOE IIOBHIIEHME MIPONYKTMBHOCTM PaCTEeHMM OT B3auMO— IeMCTBUI C
onpeleJleHHBEM MTaMMOM pPU300aKTepuia.

3. lpuMmeHeHne Haubosiee HOPEKTMBHEIX MOJIS KaXIOM PAaCTUTEILHOM KyJbTYypPEl
BOaKTepMrajib HEIX LTaMMOB PGPR CTUMYJIMPpYyeT bu3MoJIOoTMUECKHUE IIPOLIEeCCHL,
yBeImuMBaeT OmoMaccy KaK HaO3eMHEX OpIraHOB, Tak M KOPHEBOM CUCTEMH,
IIOBHIIAET ypOXaM CeMsH, yJydllaeT KadeCTBO PaCTUTEJIbHOM NPOOYKUUM U
CHIMXaeT KOHLEHTPAlLMI HUTPAaTOB B 3EJIEHOM Macce.
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