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BJIMAHUE HEOJUTHOI'O OPTAHOMMHEPAJIBHOI'O YIOBPEHUSA
HA BUOJIOI'MYECKYIO AKTUBHOCTbD I1OYB IO PUCOM

Annoranmsi, U3yueHO BIHSHUE [[CONMUTHO-OPTAHOMHHEPATBHOTO YAOOPCHUS HA MUKPOQIOPY U HA (pepMEHTA-
THBHYH aKTHBHOCTH TO4B MmO (pa3aM pa3BHTHs puca. B pesyiabprare BO3ACHCTBUS METHOPAHTOB OTMEUYCHO VBCIH-
YCHHC YHCIICHHOCTH TETCPOTPO(HBIX W CBOOOTHOKHBYINUX A30T(VUKCHPYIOIUX MHKPOOPraHM3MOB, a TaKKe
(pCpMCHTATHUBHASL AKTUBHOCTh C OJHOBPCMCHHBIM CHIDKCHHEM TEMIIOB ACTYMH(DUKALMH MOYBBI, YTO IOATBEPIK-
mactca nanabiMA YKT, koTopoe B ombiTe coctaBuio 47,8%, B koHTpoIC — 30%.
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IMox pucocesnuem B KazaxcraHe 3HAYUTECIBHOC MECTO 3aHHUMAIOT COJIOHIICBATHIC W TAKBIPOBUIHBIC
CHJIBHO3ACOICHHBIC TMOYBBI ¢ XAPAKTCPHBIM HHU3KUM MOTCHLUAIBHBIM ILIOJOPOIUCM U H3OBITOYHBIM
COMCPKAHUEM TOKCHYHBIX COJicH. JlauTenpHas sKCIuTyaTanys 3aTaljiiBacMbIX MOYB B PUCOBOACTBE 0€3
HAJICKALTUX MCIHOPATUBHBIX MEPOIMPHUITHH MO BOCIPOU3BOACTBY IUIOAOPOAMS MPUBEIA K PEIKOMY
CHIDKCHHUIO TOKA3ATS/ICH MOYBCHHOTO ILIOAOPOAUS. B yCIOBHSX HEOMArOMPHITHOTO SKOJIOTO-MEIHO-
PaTHUBHOIO COCTOSIHHUS IMOYB MOTEPH CaMOW MOABHKHON BOJAHOPACTBOPHUMON (OPMBI TYMycCa 3a OIUH
ce30H gocturat 12-36% [1-3].

H3BecTHO, 4TO B MUPOBOH MPAKTHKE A YIYUIICHHS MEIHOPATHBHOIO COCTOSHHS I[MOYB HCIO/Ib-
3VIOTCS KIACCHYCCKHUE METOABI C HCIOJB30BAHHUECM MenmuopaHToB rumca wik ¢dochorumca. Taxxke
UMCIOTCS Pa3paldOTKU MO BOCIPOU3BOACTBY U MOBBIMICHHUID TUIOAOPOAUS JKOJOTHUCCKA HAPYIICHHBIX H
3aCOJICHHBIX 3C€MEJIb 3a CYCT BHCAPCHHS HOBBIX MPOTPESCCHUBHBIX ArPOTCXHOJIOTHHA (XHMHUCCKOW H
(duTOMEIHOPALINHT), TPUPOIHBIX MCTHOPAHTOB U MOYBCHHBIX OMOTEXHOIOTHH [3].

B Hacrosiinee BpeMst BBI3BIBACT 3HAYUTS/IBHBIN HHTCPEC MPUMECHCHHE MPUPOJHOTO MUHEPAIA LICOIUTA
B KQUCCTBC MHUHCPAJIBHOTO VIOOPCHUS U MEIHOPAHTA B CEIBCKOM XO3SHUCTBE, B YACTHOCTH PACTCHHC-
BoACTBE. LICOMUTHI IIMPOKO UCHIOIB3YIOTCH B celbCkoM Xo3siticTee Anonuu, CLIA, Bonrapuu, Benrpuu u
IMoneie. Ilpu ux HCMOMB30BAHHM MOBBIMIACTCS IUIOAOPOANES TOYB U CO3AaCTCA 3PHEKT MHUHECPATBHBIX
yAOOPEHUH, yIydIaroTcs BOAHO-(U3NIeCKue CBoicTBa mouB. Lleoaur sBaseTcs pescpByapoM Ajast BOIBI U
MOJACPKUBACT HEOOXOAUMYIO BIAXKHOCTh MOUBbI. KpoMe TOrO, OH yIydinacT aspalyuio MOUBbI, SBIISCTCS
PE3CPBYApPOM XPAHCHHUS MUTATCIBHBIX BEIICCTB M MHUHEpaNbHBIX yaoOpenuil. Llcoaur mpeaoxpanser ot
BBIMBIBAHUSI U3 IMOYBHI PACTBOPUMBIC KOMIIOHCHTHI TPAIUIHOHHBIX YIO0OPCHUN W MOBBIIIACT JJIATC/Ib-
HOCTh WX JCHCTBHS, CHHXKACT HCTATUBHOC JCHCTBHC TSKEIBIX METALIOB, COACPKAINMXCS B COCTAaBC
¢ocdorunca npu MEIHOPALHN CONOHLIOBBIX MOYB [4-6].

Lleasro HacTOsIEH PabOTHI OBLTO U3YUCHHUE BIUSHHUS LCOIUTHOTO OPraHOMHHEPAIBHOTO VAOOPCHUS
Ha OMOJIOTHYCCKYIO0 AKTHBHOCTD TIOYB MO/ PUCOM 10 (hazaM pa3BUTHSL.

Marepuajbl H METOABI

Ha crammonaprom yuactke Kapayarode KasHUMP um. U. XKaxaesa Keissinopaunckoit odmactu (4-as
KapTa, 6 YeK) 3aT0KCHBl MEIKOACTIHOYHEIC ONBITHI C KyJbTYypol puca copra Mapskan. [lousa yuactka
PHCOBO-00IOTHAS PA3HOH CTETICHH 3aCOICHHS, TAKEIOCYTTHHACTOTO IPaHyIOMETPHICCKOTO COCTABA.

JKCTICPUMEHT BKIFOUAN CICAYIOIIUE BAPUAHTHL:

1. Kontpoas — nousa 6¢3 ya00peHHI 1 METHOPAHTOB.

2. Ni20P120Kog ((bOH).

3. ®ou +11"— 2,5 1/ra + BBK — 3,0 1/ra + B/I.

bronobaeka (B/1) cocTosmna u3 cMecu azoThuKcHpYIOWHX, (ochaTMOOHITHZUPYIOIUX U CHINKATHBIX
Mukpoopranu3Mos. brosepmukomnoct (BBK) — BeicokorymycupoBanHoe yaoOpeHue, OHOOPraHHYeCKIH
MPOAYKT TEPepabOTKH HABO3a JKUBOTHBIX KATH(POPHUHCKMMH HYEPBSIMH H METa0OIM3Ma LIHPOKOTO
CIIEKTPa MOYBCHHBIX MUKPOOPranu3MoB. L1 — neomur neuiesarast hpakiys

Jst onpeaenerust 3QHEKTHBHOCTH LCOTUTHO OPraHOMUHEPAIBHOTO VIOOPSHUS ¢ OHOA00aBKOU M3y-
Yanock €ro BO3ACHCTBHE HA OGHONOTMYECKYIO aKTUBHOCTH NouB. MccaenoBanack YUCICHHOCTh OCHOBHBIX
IPYIIT MHKPOOPTAaHU3MOB. reTepOTPOGHBIX OaKTCPH, AKTHHOMHULICTOB, MHULICTHATBHBIX IPUOOB, a TAKKE
a’POOHBIX M aHAYPOOHBIX A30TPUKCHPYIOIIUX MHUKPOOPTAHU3MOB B TIOYBCHHBIX 00pa3lax, OTOOPAHHBIX C
naxoTHoro ropuzonta (0-20 cM), mepea 3aKIaaKoi OmbITa U TOCCBOM PUCa H B OHOBEPMHUKOMITOCTE .

UncaeHHOCTh OCHOBHBIX IPYIIT MUKPOOPTaHU3MOB B MOYBE ONPEACISIIN OOIMEMPHHATHIMI MUKPOOHO-
goruueckumu  Metogamu  |7]. JleruaporeHasHyr AaKTHBHOCTh OMOPSACTSUTH  (DOTOKOJOPUMETPHYICC-
KIM MeToI0M [8]. AKTUBHOCTh MOMU(CHUITOKCHAA3E B Tiepokcnaasbl onpeaensanu no JLA. Kapsarunoi,
H.A. Muxaiinmosckoii [9].
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PezyabTaTel u 00cykaeHHe

PesynpraTel MccnenoBaHUS MOKA3amH, YTO HAWOOIBLIAS YHUCICHHOCTh TEeTEpPOTPOdHBIX OakTepHil U
AKTHHOMHILICTOB OTMEUCHA B mpodax Guosepmukommocta (tabmuua 1). B mouseHHbIx 00pasiax otoOpaH-
HBIX JO MOCEBA PHUCA KOJHYCCTBCHHBIC MOKA3ATEIH 3TUX IPYNI MHKPOOPraHU3MOB ObLTH HA 1 mopsaok
mke. Yncrennocts Mukpomunetos B BBK cocrasmana nopsaxa 10° KOE/r, Torma kak B mouse Gblna Ha
JBa mopsaka eeie. KomnuecTBo aspoOHBIX a30T(HUKCHPYIOIUX MUKPOOPTAHHU3MOB COCTABIISAIO TOPSIKA
10° KOE/r. Cozepranue anaspobubix a3otdurcaropos B BBK 6bi10 Ha nopsgok sime — 107 ki/r.

TaGmuria 1 — YuciieHHOCTh MUKPOOPIaHU3MOB B IIOUBEHHBIX 00pasifax JIo [oceBa pyuca U OHOryMyce

AspoCHble AHaspoCHbIE
O6pasipl I'erepoTpodHbIe MHKpPOMMIIETHL, AXTHHOMUIIETHI,
HI;))06 6ame€m15 I%)OE/F IIEOE/F KOE/r a30TQUKCATOpH, | a30TQUKCATOPHL,
’ KOE/r HBY xi/r
Kapra — 4, uex Ne6 (1,840,1)x10° (1,0£0,2)x10° (8,0£2,0)x10" (3,3£0,1)x10° 1,4%10°
BHOBEPMUKOMIIOCT (4,320,5)x107 (3,5%1,3)x10° (3,240,4)x10° (8,5+0,2)x10° 1,4x10*

JlaHHbIE IO YHCICHHOCTH MUKPOOPTaHHU3MOB B OTOOPAHHEIX MOYBCHHBIX 00pasnax B a3y Havana Ky-
IICHMS PUCA TPEACTABICHHI B TAOIHIE 2.

W3 naHHBIX TaOMULBl 2 BUAHO, YTO B KOHTPOJIBHOM BAPHAHTE YHCICHHOCTh TeTePOTPOdHBIX OakTepuil
M3MEHHJIACh HE3HAYUTENBHO — B 1.8 pa3 mo cpaBHEHHMIO ¢ MCXOJHBIMH JaHHBIMH. BHeceHne B mouBy
MEJHOPAHTOB ¢ OHOTO0ABKOW MPHBEIO K YBEIUUCHHUIO YHCICHHOCTH TETEpPOTPOdHBIX OakTepHil Ha

TIOPSTIOK.

Tabmmra 2 — YucieHHOCTh MUKPOOPraH3MOB B ITOUBEHHBIX 00pasiiax B (aze Havama KyIeHMsI prca

+ BBK 3,0 1/ra + BJ{

T'ereporpodubie Tl [ S— AspoCHble AHaspoCHbIE
BapwuanTs! ombita OaKTepuH, KOE/L KO/ azoTuKcaroprl, | azorpukcaro-
KOE/r KOEmr pst, HBY xir/r
Kontpoin (3,16£0,12)x10° | (3,45£0,42)x10° | (1,30£0,25)x10° | (2,42+0,11)x10° 10°
Ni20P120Kop (om) (9,80+£0,22)x10° | (3.40£041)x10% | (2,50£0,35)x10° | (1,15£0,24)x10° 10*
+1IT" - +
Do+ I -~ 2,5 ra (24,563,5)x107 | (1,0£0,15)x10* | (3,60£042)x10° | (529+0,16)x10 10°

UncneHHOCTh MUKPOCKOIIMIECKUX IPHOOB BO Beex oOpasiax Oblia MPaKTHICCKH HA OJHOM YPOBHE U
cocrapmsna mopsaka 10° KOE/r. Ogsako BO BCeX BApHAHTAX HAGMIONANOCH CHIDKEHHE COJEPIKAHHUS
mukpomutetos ¢ 10° KOE/r g0 nocesa (ta6mima 1) xo 10°-10* KOE/r B meproa Hauama KyLICHHS pHCa.
BHecenne neomuTa COBMECTHO € OPTaHOMMHEPANBHBIMH VIOOPCHHSAMH H OHOA00AaBKAMH CHIBHO HE
BIMAJIO HA KOJUYCCTBCHHBIC MMOKA3aTENd AKTHHOMHLECTOB. HamOompimee HX YHCIO OTMEUCHO MpH
COBMECTHOM BHCCCHHHM MHHCPAIBHBIX ymoOpenuii, ucomuta (2,5 1/ra), BBK (3,0 1/ra) u 6uoxnoGasku —
(3,60+0,42)x10° KOE/r.

KonuiecTso a3poOHBIX a30TPHUKCHPYIOIINX MUKPOOPTaHH3MOB B KOHTPOIBHOM BapHAHTE, BBHISBICH-
HBIX B IMCPUOJ KYIICHHS PUCA, CHIBHO HE HU3MCHHIOCH MO CPABHCHHIO C MPCIANOCCBHBIM TCPHOAOM.
Brecenue ke Bcex 100aBOK CIIOCOOCTBOBAJIO YBEIHMUCHHIO WX YKCACHHOCTH Ha MOpsiaok. Haubonmpinee
coAepiKaHue CBOOOTHOKHBYINUX a3POOHBIX a30THHUKCHPYIOLMINX MUKPOOPTaHH3MOB OTMCUCHO B BapHaH-
Te, KyJa BHOCHIAch OHMOA00aBKa, B COCTAB KOTOPOH BXOAWT IITAMM a30T(HHKCHPYIOIUX MHUKPOOpra-
HU3MOB Azotobacter chroococcum.

Ha nBa nmopsaka yBeauaunachk YHCICHHOCTh aHA3POOHBIX a30T(HUKCATOPOB B OMBITHEIX 0Opa3uax B Ba-
puanTe 3 (bor+ LI 2,5 1/ra + BBK 3,0 1/ra + BJI) ux xommuectso 65110 — 10° ki1/r. B niesom HanGompmas
YHCICHHOCTh MUKPOOPTaHU3MOB OTMEUCHA NPU KOMIUICKCHOM BHECCHHH BCEX TOOABOK.

Peaynprarel MHKPOOHOIOTHUYCCKOTO aHAIM3a O0Pa3lOB MOYB, OTOOPAHHBIX B MEPHOA YOOpPKH puHca,
MPSACTABJICHBI B TAOIUIIC 3.

N3 nannbIX TaOnmiel 3 BUAHO, YTO B MEpPHOX VOOPKH B puzocdepe puca MPOU3OLLIO YBEIHYCHHE
YHUCIICHHOCTH reTepotpodHbix Gakrepuii B Bapuante 3 (Gon + L[" — 2,5 t/ra + BBK — 3,0 1/ra + BJl) —
(20,0+3,2)x10° KOE/r. UncieHHOCTh MHKPOCKOIIHYECKHX TPUOOB B OMBITHBIX 00pasiax Obiia HA OJHMH —
TIOPSIIOK BHIIIE, ueM B KoHTposie u coctasuma (1,0£0,15)x10°KOE/r. KommuecTBO aKTHHOMHIETOB HE
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TaGmuira 3 — HYuclieHHOC T, MUKPOOPraHU3MOB B ITIOYBEHHBIX 00pasiiax B IIEpHo I yOOPKH pUca

T'etepotpodurie T e — AspoCHble AHa>poCHBIE
BapuanTs! orneita OakTepuy, KOF/r ? KOF/r > | a3oTHKCATOPEI, azoTduxcaro-
KOE/T KOEMr pet, HBU /e
KoHTpoms (2,50£0,35)x10° | (1,25£0,25)x10" | (4,54£0,9)x10? MBI 1,3x10°
Ni20P120Kso (pom) (2,3520,34)x10° E st (5,5%1,7)x10° E st 6,0x10°
+11"- +
f%%Kgo i;f;f% | @00832)0° | (354015107 | (142022)x10° | (26£036)x10° 2,5x10°

M3MEHAI0Ch, 0HO cocTaButo 10° KOE/r. OTMEueHO YBETMUCHHE UMCICHHOCTH a3POOHBIX A30TQHKCH-
PYIOIIMX MHKPOOPTaHH3MOB, HX KomuuecTBo coctasmma — 10°-10° KOE/r. Ha oxuu-18a mopsiaka Gbima
BBILIC YHCICHHOCTh AHA3POOHBIX a30ThuKcaTopos — 2,.5x10° HBY ki/r.

TakuM 00pazoM, MOXKHO OTMETUTh, 4TO B (ha3y KYLICHUS PHCA BHECCHHE IICOJIUTA COBMECTHO C
OpPraHOMHUHEPATBHBIMH Y IOOPCHUAMH U OHOA00ABKOH CIOCOOCTBOBANIO YBEITHUCHHUIO YHCICHHOCTH TeTe-
poTpodHbIX OGakTepHid U CBOOOAHOKUBYIIHX A30T(UKCHPYIOIIUX MHKPOOpraHm3MoB. [ledicTBue komI-
JICKCHOH LICOTUTHO-OPTaHOMUHEPATPHOH JO0GABKH COXpaHHIOCH A0 yOopku puca. COOTHOLICHHE KOMH-
YecTBA KICTOK MHKPOOPTaHH3MOB COXPAHUIOCH MO BAPUAHTAM OMNBITA, HO HAOMIOJACTCH CHIDKCHHE
YHCICHHOCTH HA OAMH MOPSAOK. Takke M3MEHHUIOCh COOTHOLICHHUE a3pOOHBIX M aHASPOOHBIX a30T(HHUK-
caropoB B moib3y nocieanux. HanbGonbinas OHOreHHOCT: MOYBBI HAOMIOJANACH B BAPUAHTAX OMBITA C
OUOBEPMHKOMIIOCTOM H LICOTHTOM.

[TouseHHBIC GEPMEHTE ONPEACTSIIOT HHTCHCUBHOCTD M HANPABICHHOCTh OHOXUMHYECKHUX MPOLIECCOB,
MPOTEKAIOMHKX B MOYBE. VX aKTUBHOCTh MOKET CIYKUTh JOTIOTHUTCIBHBIM MOKA3aTEIEM OHOTOTHMICCKOU
AKTHBHOCTH H IIJIOAOPOIUS TTOYB.

B xoae mpoBemcHHBIX HMCCICAOBAHHHA ObLTA OMPEACICHA AKTUBHOCTH (DEPMCHTOB ACTHAPOTCHA3BI,
noau(EHOIOKCHAA3El U TEepoKcuaassl (Tabmuna 4). YCTaHOBICHO, UTO B (ase KYLICHUS PHCAa BHECCHHE
LCOINTA, OPraHOMUHECPAIBHBIX YIO0OpPCHHN u OHOJ00aBKH CHOCOOCTBOBAIO YCUICHHIO AKTHBHOCTH
geruaporeHassl, kotopas cocraBmsiia 4,03-9,12 mr TTX/10r/cyT, 1m0 CpaBHEHHIO C KOHTPOJIEM
(3,89 TTX/10r/cyT). BHecenne LEOIUTHO-OPTaHOMUHEPATBHBIX JOOABOK TAKKE MPUBEIO U K TMOBBIIIC-
HHIO aKTUBHOCTH MOTH(ESHOIOKCHAA3I, KoTopas Bo3pocna Ha 12,5--37.5% no cpaBHEHHIO C KOHTPOJIEM.
OT1Meuanocr yYBEIUUCHHE B OMBITHBIX 00pasLax NepOKCHAA3HOM akTUBHOCTH Ha 2,2—14,1%.

TaGmra 4 — GepMeHTaTUBHAS aKTUBHOCTD IIOUYBEHHBIX 00PA3IIOB B IIEPUOJL KYITICHUS U YOOPKH pUca

Jlerunpore- naza, mr | IlomdeHomokcu- naza, Mr Ilepoxcumaza, Mr VKT %
BapuaHTHI OIbITa TTX/10r/cyT. OeH30XuHOHA/I/30 MUH | OeH30XUHOHA/T/30 MMH ’
KymieHue | yOopka KYyITICHHE yOopKa KylieHue | yOopka | kyieHue | ybopka
Kontpons 3,89 1,23 0,32 0,30 0,92 1,00 348 30,0
Ni20P120Koo (hon) 5,65 1,56 0,40 0,36 1,05 0,98 38,1 36,7
Font %I,IZ)_i/’san%;[ 9,12 2,93 0.44 044 0.78 0.92 563 | 478

Bornee BbICOKast aKTHBHOCTD TIEPOKCHIA3BI IO CPABHCHHIO € TIOMH(PEHOIOKCHAA30H CBHACTEIBCTBYET O
npoueccax ACCTPYKILHMH TyMyca B MOYBE MO BapHUAHTAM OIIBITA, TMOCKOIBKY MO (DOHY MHHCPAIBHBIX
yAOOpEHUH pacTeT MOTPSOICHHE OPraHUYSCKOrO BEIECTBA MOYB. JTO HAMOO/CES 3aMETHO B BapUAHTAX
koHTposib u ¢oH. Baecenue opranmku (BBK) B mouBy CHM:KAaeT ypOBCHB JAHHOTO MPOLECCA, O UEM
CBHICTCIIBCTBYCT VCIOBHBIH KOI(DPHIUCHT ryMUDUKALIHN, KOTOPBIH MPESBHILIAT JAHHBIC KOHTPOJIS.

B mnepuox yOopku prica HaOMIOAATIOCH CHIDKCHHE ACTHAPOTCHA3HOW AKTHUBHOCTH MOYBBL. JTO
COrIaCyeTCs C JAHHBIMH IO YUCICHHOCTH MHUKPOOPTAHU3MOB, KOJHICCTBO KOTOPHIX B 3TOT MEPHO TAKIKES
VMEHBIIHIOCh. OHAKO B OMBITHBIX 00paslax akKTHBHOCTH (epMEHTA OBla BBILIC, YEM B KOHTPOIC, UTO
TOBOPHUT O MOJIOKHUTEIBHOM BIHSHHH LICOTHTHO-OPraHOMHUHEPATIBHBIX ya00penuii. [lomnpenonokcunas-
Hasl aKTHUBHOCTD HE M3MCHHJIACH.

— 106 ——






