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Summary
The effect of soil bioactivation with effective strains of microorganisms on the intensity of its basal
respiration (BR) and cellulose decomposition activity (CA) was studied. It has been shown that chang-
es in the biologica activity of soil depend on a number of factors, in particular on the use of minera
fertilizers. The results obtained and the patterns identified can be used in practice to calcul ate the op-
timal doses of applied fertilizers and increase the coefficient of their use by plants.

Abstract
Introduction. For the sustainable development of agroecosystems in the conditions of intensified agricul-
ture, it is necessary to study the patterns of formation and changes in the biological activity of the sail, as
well as to search for ways of targeted control of individua biochemica processes. Object. The object of
the research was samples of ordinary chernozem collected at the experimenta site of the Institute of Agri-
culture of the Kabardino-Balkarian Scientific Center of the Russian Academy of Sciences in the steppe
zone of the Kabardino-Balkarian Republic. Materials and methods. Seeds of winter wheat of the Yu-
zhanka variety were sown in 1-liter vessalsin the amount of 16 pieces per vessd. The experiment was re-
pested 3 times. Minera fertilizersin the form of nitroammophoska (NPK 16:16:16) were applied at the rate
of 2 grams per vessal. Results and conclusions. The data obtained as aresult of the study indicate the posi-
tive effect of introducing effective strains of microorganismsinto the soil. The absolute maximum value of
basal respiration was noted during soil bioactivation in the Control + Bio variant and amounted to 13.7 pg
CO./N/1 g of soil. The influence of plants on soil respiration manifested itself to varying degrees. When
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sowing plants in control soil (option 3 “K+R”), the rate of basal respiration increased by 4.3% to a value of
9.6 pg CO/h/1 g of soil. When sowing plants in soil enriched with microorganisms (option 4 “K+R+Bio”),
anincrease in valuesto 10.5 ug CO./h/1 g of soil was observed, which is 10.7% higher than in the control.
The effect of mineral fertilizers in the soil on option 5 “K+NPK” led to a significant decrease in the intensi-
ty of soil respiration to 5 ug CO,/W1 g of soil. Against the background of soil enriched with strains of mi-
croorganisms in option 6 “K+NPK+Bio”, no inhibitory effect of mineral fertilizers was observed. In the
variant with unenriched soil (variant 7), the basal respiration rate was 6.7 ug CO,/h/1 g of soil. Based on the
available results, it follows that in variants using mineral fertilizers and with vegetative plants, as well as
their combinations on microbiologicaly enriched soil, the indicators of basal soil respiration are stable and
vary within the range of 10.3-10.5 ug CO,/h/1 g of soil. At the same time, the respiration rate of soil not
enriched with microorganisms ranges from 5.0-9.6 ug CO,/l/1 g of soil. From the above, we can conclude
that the introduction of agronomically valuable gtrains of microorganisms into the soil can significantly
reduce the inhibitory effect of minera fertilizers on soil microbiota and maintain a higher intensity of bio-
chemical reactionsinit.

Key words:. soil bioactivation, basal respiration, cellulose-decomposing activity.
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Hccneoosanun nposedenst 6 pamkax evinonnenusn I'ocyoapcmeennozo 3adanus na 2022-2024 20061
Ne HUOKTP: 122041300008-5 «Monumopunez 3¢hghexmusnocmu npumeHeHus MUHEPAIbHbIX U
OP2AHO-MUHEPATILHBIX CUCIEM YOOOPEHUS U UX 6NUAHUA HA CEOICMEA YEePHO3eMA 00bIKHOGEHHO20
KapOoHammuozo 8 ycioguax 602apHozo u opoutaemozo 3emiedenus cmennoi 3ount Ilenmpanvnozo
Ilpeokaexaszvsa 0nsa coxpanenus u 60CRPOU3BO0CHEA NOUBEHHO20 H1000POOUS

AKTYaJILHOCTD. [Nl YyCTOHYMBOIO Pa3BHTHUS arpodKOCTEM B YCIIOBHSX HHTEHCHU(UKAIMN
CEJICKOTO X03HCTBa HEOOX0ANMO H3yUeHHE 3aKOHOMEPHOCTEH PopMUpPOBaHUS U U3MEHEHUs OnoJI0-
THYECKOW aKTUBHOCTH TOYBHI, 8 TAKXKE MMOMCK IyTeH HAIPABICHHOTO YIIPABICHUS OTACIBHBIMU OHO-
XUMHAYeCKUMHU Tpoueccamu. Q0bekT. OOBEKTOM HCCIEeOBaHUH SIBISIOTCS 00pas3lbl uYepHO3EMa
OOBIKHOBEHHOT0, OTOOpaHHBIE HA ONBITHOM ydacTke MHcTtuTyTa censckoro xo3siictea KbBHI[ PAH B
crenHoii 30He KBP. Martepuasabl u Metoabl. B cocynbl o0beMoM | 11 BeIcEBAIMCH CeMEHa O3UMOM
nireHuIsl copra FOkanka B konuyecte 16 mt./cocyn. [lIoBTopHOCTS OMbITa 3-X KpaTHas. MuHEpasib-
Hble yaoOpenus B Buae Hutpoammodocku (NPK 16:16:16) BHocniHch U3 pacyeTa 2 rpaMMa Ha COCy[I.
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Pe3yabTaThl M BbIBOABI. J[aHHBIE, TIOMY4YEHHBIE B PE3yJbTaTe HCCIEAOBAHUS, CBHIAETEIHCTBYIOT O
TMOJIOKUTEIIEHOM BIIMSIHUM BHECEHUS B MOYBY 3(P(EKTUBHBIX IITAMMOB MUKPOOPraHU3MOB. AOCOMIOT-
HOE MaKCHMaJIbHOE 3HaUeHHe 0a3ajJbHOTO JABIXaHUS OTMEYEHO NMPH OMOAKTHBAINY TIOYBHI HA BApHUAHTE
Kontpons + buo u cocrasuino 13,7 mxr CO»/4/1 T nouBsl. BiusiHue pacTeHUil Ha JbIXaHUE MOYBBI
MPOSBUJIOCH B Pa3INYHON cTeneHu. [Ipu BeiceBe pacTeHnit B KOHTPOIBHYIO MOUBY (BapuaHT 3 «K+Py»)
CKOPOCTh 0a3ajbHOTO JbIXaHus BeIpocia Ha 4,3% mo 3Hagenus 9,6 Mxr CO,/4/1 r moussr. [lpu BeiceBe
pacTeHuii B MOYBY, O0OTalIeHHYI0O MUKpoopraHusMaMu (Bapuant 4 «K+P+buo»), Habmogancs poct
3gavennit 1o 10,5 mxr COo/9/1 T mouBsl, uto Ha 10,7% BhImIE, YeM B KOHTpoJe. JleficTBHE MUHEpaTh-
HBIX ynoOpeHwuii B mouBe Ha BapuanTe 5 «K+NPK» npuBesno k 3HaUUTENBHOMY CHUKCHHIO MHTCHCHUB-
HOCTH JbIXaHus MOYBEI 0 5 MKT COy/4/1r moussl. Ha doHe mouBEI, 0OOTaleHHON MTaMMaMH MHK-
poopranu3moB Ha Bapuante 6 «K+NPK+buo» yraeraromero BIMsSHUS MHUHEPAIBHBIX yI0OpPCHHN HE
Habmoqanoch. B BapruanTe ¢ HeoOorameHHON MoYBOi (BapwaHT 7) CKOPOCTh 0a3albHOTO JBIXaHHA
cocraBmia 6,7 MKT CO,/4/1 T mouBsl. Micxo/isl U3 UMEIOLINXCS Pe3yabTaTOB CIEIyeT, YTO B BapHaHTAX
C WCTONIb30BaHUEM MHUHEPAIBHBIX YAOOPEHUH U C BETeTHPYIOIUMHI PACTEHUSIMH, a TaK)Ke UX cOveTa-
HUSl HA MUKPOOHUOJIOTHYECKH 000TallICHHON MOYBE MOKa3aTeu 0a3aabHOro JbIXaHHS MTOYBBI CTAOMIIb-
HBI 1 BapbupytoT B peaene 10,3-10,5 mxr CO,/4/1 T mouBsl. B TO ke BpeMsi CKOPOCTh JbIXaHUS MOY-
BbI, HE 00OTalIEeHHON MHKpOOpraHu3MamH, Konebmuercs B mpeaenax 5,0-9,6 Mmkr CO/4/1 r noussl. 13
BBIIIIECKAa3aHHOTO MOXHO CJENaTh BBIBOJABI, YTO HWHTPOAYKIHMS B TOYBY arpOHOMHYECKH I[€HHBIX
IITAMMOB MUKPOOPTaHH3MOB CIIOCOOHA CYIIIECTBEHHO CHU3UThH YTHETAMOINEE BIMSHUE MUHEPATbHBIX
yIoOpeHuil Ha TOYBEHHYI0 MUKPOOHOTY U TIOACPKUBATH 00Jiee BEICOKYI0 HHTEHCHBHOCTh OMOXHMH-
YECKUX PEaKLUil B HEM.

Knroueeswie cnosa: 6140(11(‘7’]1146(114145 noueul, baszanvhoe ()blxaHue, yennronosopasiazarowas ak-
mueHoCmo.

HurupoBanue. 3anmioB A. X., Konosa C. P., JlemkenoB A. M., AsnaeBa M. P., Haroera M. 3.,
Hynaposa M. I'. Biusaue couetanuss MUKpOOMOJIOIMYECKUX U MHUHEPAIbHBIX YA0OpeHui Ha Onoio-
rHYeCKUe MOKa3aTeNn YepHo3eMa 00bIKHOBeHHOTO. M36ecmusi HB AVK. 2023. 4(72). 176-186. DOI:
10.32786/2071-9485-2023-04-18.

ABTOpCKMii BKIaA. Bce aBTOpEI HACTOSIIEro MCCIIENOBaHMS MPUHUMATIH HETIOCPEACTBEHHOE YJacTHE B
IUTAaHWPOBAHWH, BBHITTOTHEHNN WM aHAJIN3€ JaHHOTO MCCIENOBaHNUs. Bce aBTOphI HacTodIIel cTaTbu O3HA-
KOMUWJIUCH C IPEACTABJIICHHBIM OKOHYATCJIbHBIM BaApUAaHTOM U O}Z[O6pI/IJ'II/I €ro.

KondaukTt uHTepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(INKTA HHTEPECOB.

BBenenue. M3 nmpoucxoasumx U3MEHEHUN B ITOYBE, BBI3BAHHBIX XO3SMCTBEHHOM Jesl-
TEJNBHOCTBIO YeNlOBeKa, B OOMbIIEH CTENeHN MOIBEP>KEHBI €€ OMOJIOTHUECKUE CBOMCTBA, TaK KaK
MOYBEHHAss MUKPOOHOTa SABJIsIETCA O0Jiee UyBCTBUTEIbHBIM IIpe/ICTaBUTENEM OroLeHo3a [1].

[TokazaTenu 6MOJOTHYECKON aKTUBHOCTH TIOYBBI BCE Yallle HAXOAT CBOE MPUMEHEHHE
MIPU OIIEHKE CTETEeHH €€ Tuioopoaust. OnMHuMU 13 HauboJiee paclpoOCTPAHEHHBIX TTapaMETPOB
OMOJOTUYECKON aKTUBHOCTU MOYBHI, UCIOIB3YEMBIX B KQUeCTBE MHTETPATBHBIX MOKa3aTenei
3¢ (HEeKTUBHOTO IJIOOPOIUS MOYBBI, SBISIOTCS 0a3albHOE JBIXaHHE W IIEJUTF0JIO30pa3iararo-
11ast aKTUBHOCTH MOYBEL. [10 JaHHBIM apaMeTpaM MOXHO CYIUTh 00 HHTEHCHBHOCTH OMOXHU-
MHYECKHX TPOIECCOB B HEM, KOTOPHIE B 3aBUCUMOCTH OT CTPYKTYPHI MMOYBEHHON MHKPO]IIO-
PbI MOTYT UMETh Pa3JIMYHYIO HAIPABIECHHOCTbD.

N3yuenune 3akoHOMEpHOCTEH (OPMHUPOBAHUS U U3MEHEHHUSI OMOJIOTUYECKONW aKTHBHO-
CTH TIOYBBI, a TAK)KE IMOUCK MyTeH HAMPABICHHOTO YIPABICHUS OTACIbHBIMUA OMOXUMUYECKHU-
MU TIPOIlECCAaMHU MMEET BBICOKOE MpaKTU4YecKoe 3HaueHue. brarogaps 3HaHusM o TpaHcdop-
MAaIIMOHHBIX CBOMCTBAaX MOYBBI MOKHO MOBBICUTH YCTOMYUBOCTh CEIBCKOXO3SIMCTBEHHON OT-
pacinu B IEJIOM, TaK Kak IMOYBa, SIBISSCh OCHOBHBIM CpPEICTBOM MPOM3BOJICTBA, Y€pe3 CTa-
OWJIBHOCTH OTPACIN PACTEHHEBOJICTBA 00ECTICUMBAET YIKOHOMHYECKYIO 0€30TacHOCTh KHUBOT-
HOBO/IUECKOU U nepepabaThiBaroliel oTpaciei.

Baszanvroe ovixanue xak mokasareiab OMOJIOTHMYECKON aKTMBHOCTH ITOYBBI OLIEHUBAET-
Csl TI0 MHTEHCUBHOCTH MPOAYIIUPOBAHUS € YTIIEKHUCIIOTO Ta3a U SBJISETCS BaKHOU Omochep-
HOH (yHKIMEH. TecHas KOppesIMoHHAs 3aBUCUMOCTh MEXIY WHTCHCHUBHOCTHIO JBIXaHUS
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HIOYBBI U €€ IJI0A0POANEM OTMEYAeTCsl KaK B €CTECTBEHHBIX, TAK U B KYJIBTYpPHBIX LIEHO3aX [2,
3], B CBSI3M C YeM OHA MOJKET BBICTYNAaTh OPUEHTUPOM KakK NP BbIOOPE OTAEIbHBIX arpoTeX-
HUYECKUX IPUEMOB, TaK U MPU pa3pabOTKe KOMIUIEKCHBIX TEXHOJIOTUH B 3eMJIEHCIINH U pac-
TEHUEBOJICTBE.

[1o MHTEHCUBHOCTHU JIbIXaHUS MOYBBI ONPEAEIAETCS U IPOU3BOJACTBEHHBIN MOTEHIMAI
Pa3IMYHBIX TOPU30HTOB OCHOBHOTO KOopHeoOuTaemoro cios. E. H. Mumyctuaeim u B. T.
EmueBbiM ObuIM MPOBEAEHBI SKCIIEPUMEHTHI, JEMOHCTPHPYIOILINE OIaronpuaTHOe JIeiCTBHE
HOYBEHHON MHUKPOQIIOphI Ha pocT pacTeHuil. CeMeHa pacTeHHi, BHICESHHbIE B IIOYBY U3 pa3-
HBIX FOPU30HTOB OKYJIbTYPEHHOI'O YEPHO3EMa, JIy4llle BCEro MpOpacTallid U JIalee pacTEHUs
pa3BUBAIKUCH Jydllle Ha mouBe u3 BepxHero cios (0-10 cm), Gonee GoraToit MUKPOQIIOPOH.
[To mepe yriyonenust 15-25 cm u 30-40 pasButue pacteHuii yxyamanock. Ilpu aTom nousen-
Hble 00pa31bl 10 XMMUYECKOMY COCTaBY HE OTIMYAINCh. BbICOKas KOppeIsLiMOHHAs 3aBUCH-
MocTh (I 20,9) HHTEHCUBHOCTH JbIXaHHs IOYBBI OTMEYEHA C TAKUMH BaXKHBIMH TPYIIIAMH
MHUKPOOPTaHU3MOB, KaKk aMMOHH(DHUKATOPHl M HUTPU(PHUKATOPHI, a TaKkKe C OOIIMM MHKpPOO-
HBIM 4yucioMm [4].

Llennonosopasnacarowasn akmuenocms nouswl (I[PA) 103BOJSET CyIUTh O OMOJIOTHU-
YeCKOIl aKTUBHOCTU IOYBBI HA YPOBHE €€ MI0A0poAus [5], a yCIOBHs pa3BUTHS MUKpOOpra-
HU3MOB, YYaCTBYIOLIMX B IPOLECCE Pa3I0KEHHUS KJIETYaTKH, COOTBETCTBYIOT YCJIOBHUSM IPO-
u3pacTaHus KyJIbTYPHBIX pacTeHui [6, 7]. Ilpu 3ToM umerotcs cBeaeHus 00 OTCYTCTBUU Npsi-
MO 3aBUCHMOCTH MEK/y pa3JIU4HbIMU [TOKA3aTeIsIMU OMOJIOIMYECKON aKTUBHOCTH IIOYBBI, B
TOM YHUCIIe €€ JBIXaHHEM C MHTEHCHUBHOCTBIO Pa3jOXkKEHHUs LEJUII0I03bl. M3 3TOro MoxKHO
IPEIIOJIOKUTD, YTO MPOSIBICHUE NUKOB MHTEHCUBHOCTH PA3JIUYHbIX OMOJOrHYECKUX U OMOo-
XUMHUYECKHX MTPOLIECCOB B MTOYBE 3aBUCUT OT MHOKECTBA (DAKTOPOB, B TOM YHCII€ U OT UHTEH-
CHUBHOCTH arpOTEXHOJIOTUH.

[Touck onTumanbHOrO GajiaHca MEXKAY MPOLEccaMu JECTPYKIIUN OpraHUYEeCKOro Belle-
CTBa B IIOYBE U €TI0 CUHTE30M SIBJIIECTCS BXKHOM TEXHOJOIMUYECKON 3a/1aueli, pELIEeHHe KOTOPOH
OTBEYAeT UHTEpecaM yCTOWYMBOIO (PYHKIIMOHUPOBAHUS arpO’KOCUCTEM U IIpU pa3padoTKe Me-
TOJMUYECKUX PEKOMEHJAllNH 110 UCIOJIb30BAHUIO OMOJIOrHYECKUX apaMeTPOB MOYBHI.

Marepuanbl 1 MeToAbl. B 1ab0paTopHbIX YCIOBUAX MPOBOAMIIACH OLIEHKA BIUSHUS
KOHCOpLIMYMa arpOHOMMYECKH IIEHHBIX IITAMMOB ITIOYBEHHBIX MHKPOOPTraHU3MOB, BHECEH-
HBIX B 00pa3lbl yepHO3eMa OOBIKHOBEHHOI'0, OTOOpAaHHBIX Ha ONBITHOM yuyacTke MHcturyra
cenbckoro xo3siictBa KbHI] PAH [8] B coueTanuu ¢ MUHEpaIbHBIMHU YAOOPEHUSAMH, a TAKXKE
B IIPOLIECCE POCTa paCTEHUM O3MMOM MIeHUIlbl. B cocynsl 00beMoM 111 BbIceBanuch ceMeHa
03uMol mieHuns! copra lOkanka B konmuyectBe 16 mir./cocyn. IloBropHOCTh ombiTa 3-X
KpaTHas. MunepanbHble yaoopenus B Buge HuTpoammodocku (NPK 16:16:16) BHOCHINCH U3
pacueta 2 rpamMMa Ha cocyl. KoHcopuuyM MHKpPOOPraHM3MOB, IIPEACTaBICHHBIX
Pseudomonas fluorescence wm. A-33, Azotobacter vinelandii wm. HMB-4, Trichoderma harza-
niumu Trichoderma viridae BHocuiics B MoYBy niepet BBICEBOM CeMsH ucxons u3 pacyera 0,1
mi/cocyn. KoHteHTparms >KMBbIX KJIETOK COCTaBUIIa 2-4x10°.

baszanpHOE OpIxaHME TOYBBI ONPEAEISIIOCH METOAOM TUTpOBaHMA cBsizaHHOro 0,1
NaOH B 3akpbIToOl K010€ yriieKucioro rasa [9].

Jnst ouenku LIPA Oblia ncnosip3oBaHa METOIMKA, OCHOBAHHAS Ha JECTPYKLIUU YUCTON
HeJUTI0J103b! (1abopaTopHas (uiabTpoBaibHasi Oymara, IOMELIEHHas: B KAallpOHOBYIO CETKY)
[10]. UuTencuBHocTh LIPA ycTanaBimBanach Mo pasHMIE Macchl Oymaru yepe3 21 neHb mo-
Clie TIOSIBJIEHUS] BCXOJOB pacTeHuil. Pe3ynbTaThl cpaBHUTENbHBIX HAOMIOJCHHUI Ha JTaHHOM
3Tare MOryT OBITh 1OCTaTOYHO MH()OPMATHBHBIMH, TaK KaK 3JIEMEHTHI MPOAYKTUBHOCTH pac-
TEHUH 3aKJIaJbIBAIOTCS Ha HAYAJIbHBIX ATanax pa3BUTUs pacteHuid [11].
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Tabmauma 1 — Cxema omnbiTa
Table 1 — Experiment scheme

Bapwmanr 1 KonTtpoms

Bapuant 2 KoHTposb + bro (KoHCOpLIYM MHKPOOPTaHH3MOB)
Bapuanr 3 K + Pacrenus (P)

Bapwanr 4 K+ P + bro

Bapwmanr 5 K+ NPK

Bapuant 6 K+ NPK + buo

Bapuant 7 K+ NPK +P

Bapuanr 8 K+ NPK + P + buo

Pe3yabTaTsl u 00cy:knenue. [lonydueHHbie B pe3ynbTaTe UCCIEAOBaHUS JIAHHBIE CBU-
JETENBCTBYIOT O TIOJIOKUTEIILHOM BIUSHUU BHECEHUS B MOYBY 3(PPEKTUBHBIX ITAMMOB MHK-
POOPraHru3MoB, YTO BbIPa3nJIOCh YCKOPCHUEM HMHTCHCHUBHOCTHU 0asaJlbHOTrO AbIXaHUA BO BCEX
UCCJIeTyeMbIX BapHaHTax (PUCYHOK 1).

b 0 bl

WP B
4P
WAPH B

HehPELP

Pucynok 1 — BiusiHue OvoakTHBaIMK Ha JbiIxaHue mouBbl, MKr CO; /4/T O4BbI
Figure 1 — Effect of bioactivation on soil respiration, ug CO, /h/g soil

N3 pucynka 1 BHAHO, 4TO aOCOMIOTHOE MAaKCUMAaJIbHOE 3HAYCHHE 0a3ajbHOTO JIbIXa-
HUSl OTMEUYEHO MpH OuoakTuBanuu NouBkl (BapuaHT Kontpons + buo), kotopoe cocraBusieT
13,7 Mxr CO2/4/1 T 11OYBBI, UTO BBILIE, YEM B KOHTPOJIbHOM BapuaHTte (9,2Mkr CO2/4/1 r mou-
BbI) Ha 48,9%.

Binsinue pacteHnii Ha IbIXaHHE IMOYBBI IPOSBWIOCH B Pa3JIMYHON CTEIIEHH U 3aBUCEIIO0
OT HCTIOJIb3yEeMbIX CPEJICTB MOBLIIMICHUS YPOXKast, B TOM YUCIIE MHKPOOHOJIOTHYECKOTO MPOUC-
xokneHus. Tak, mpu BbICEBE pacTeHUM B KOHTPOJIbHYIO MouBY (BapuaHT 3 «K+P») ckopocThb
0azanpHOTO JbIXaHus BeIpocia Ha 4,3% — 1o 3nauenus 9,6 mxr CO2/4/1 T mouBsl. BriceB pac-
TEHUH B TOYBY, OOOTAIEHHYI0 MUKpooprann3dMamu (BapuanT 4 «K+P+buo») nemoncrpupo-
Bas poct 3HaueHuii 10 10,5 mxr CO2/4/1 r mouBsl, uyto Ha 10,7% BHIIIE, YeM B KOHTPOJIE, IPU
3TOM pa3HUIla MEXIy IAByMs Bapuantamu «K+P» u «K+P+buo» cocraBuna 9,4% B moyib3y
OMOAKTUBUPOBAHHOM TTOYBHI.

BHecenne MuHepanbHBIX yIOOpEHUH, KaK CYIIECTBEHHBIN aHTPOMOTEHHBIA (hakTop,
MIPOSIBUJIO CIIEIM(PUIHOE BIUSHUE HA YPOBEHHb OMOJOTHYECKON aKTUBHOCTH MOYBHI. VX neii-
ctBue B mouBe (BapuaHT 5 «K+NPK») npuBeno k 3HaunTEIbHOMY CHIYKEHUIO UHTEHCUBHOCTH
neixanusi mouBbl 10 5 MKr COy/4/1 r mouBsl (45,7%). IlomydeHHble pe3yabTaThl TOITBEP-
KIAFOT UMEIOIIUECS TAHHBIC O CYIIECTBEHHOM BIMSHUH aHTPOMOTEHHOTo (hakTopa Ha JbIXa-
HUE MOYBbI, CUJIa BIUSHUS KOTOPOro oueHuBaercs B 75,3% W sBAsSETCA NPUUMHON CHUKEHUS
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MOTEHITMaIa MUKpOOHO# OuomMacchl mouBkl [12]. B To xe Bpems Ha ¢oHE MUKpOOHOIOTHYE-
cku oborameHHoi mouBsl (BapuaHT 6 «K+NPK+buoy) yraeraromiero BIussHUS MUHEPATbHBIX
ynobpenuit He ObUIO OOHapy’keHO, Oojiee TOro MO CPABHEHUIO C KOHTPOJBHBIM BapHAHTOM
WHTEHCUBHOCTH JIbIXaHUs MO4BBI Bo3pocia Ha 12% (10,3 mxr CO2/4/1 T mouBsl), a B CpaBHE-
Huu ¢ BapuanToM S (K + NPK) 6p11a Beimie Ha 106%.

[Tokazarenn OMOJIOTMYECKON aKTUBHOCTH MOYBHI B BAPHMAHTaX C BHECEHHWEM MHHE-
paJIbHBIX ya0OpeHHi 1Mo pacTeHus (BapuaHT 7 U 8) MOBTOPSAIOT TPEHIbl U3MEHEHUS Mpebl-
JOYIIMX BapUaHTOB (BapuaHTHI 5 U 6), TJIe NCIOIB30BaHbI MUHEpAJIbHBIE Y00peHus 6e3 pac-
TeHui. B BapuanTe ¢ HeoOorameHHOW MOYBOW (BapuaHT 7) CKOPOCTh 0a3ajIbHOTO JIBIXaHHS
cocramsieT 6,7 Mkr CO2/4/1 T mouBsl, uTo Ha 27,2% HIKE, 4eM B KOHTPOJIBHOM BapuaHTe. B
OMOaKTUBUPOBAHHOW MMOYBE C PACTEHUSIMH (BapuUaHT §) CKOPOCTh 0a3albHOTO JIBIXaHUSI CO-
crasisiet 10,5 Mkr CO2/4/1 T IOYBBI — CTOJIBKO K€, CKOJILKO U B BapHaHTE 6.

AHanu3upys UMEIoLIecs pe3ysIbTaThl CIelyeT OTMETUTh, YTO B BApPHAHTAX C UCIOJb-
30BaHHEM MUHEPAIbHBIX YAOOPEHUN C BET€TUPYIOLIMMHU PACTEHUSMH, & TAKXKE UX COYETaAHUS
Ha MUKPOOHMOJIOTHYECKHU O0OTaIIeHHOH MMoYBe, MoKa3aTenu 0a3aabHOro AbIXaHHS MOYBBI CTa-
OounpHBI U BapbupytoT B npezaene 10,3-10,5 mxr CO2/4/1 T mouBsl. B TOXe Bpems mpeaess
KOJIe0aHUsl CKOPOCTH JbIXaHUSI MOYBbI, HE aKTUBUPOBAHHON MHUKPOOpPraHU3MaMH, MOKa3bIBa-
10T Oonpine kosedanusg — 5,0-9,6 Mmxr COo/4/1 1 TOYBEL

B nanHoMm ciiydae MOXHO CZeNIaTh BBIBOJ, YTO UHTPOYKIIUS B IIOYBY arpOHOMUYECKU
[IEHHBIX IITAMMOB MHUKPOOPTaHHW3MOB CIIOCOOHA CYIIECTBEHHO CHH3UTHh YTHETAIOUICE BIIUS-
HUE MUHEPAIbHBIX YA0OpEHU Ha MOYBEHHYI0 MUKPOOHUOTY U MOJAEPKUBATH O0Jiee BHICOKYIO
WHTEHCHUBHOCTb OMOXUMHUYECKUX PEAKIINil B HEM.

Lenntonozopasnacarouan akmusrHocms (L[A). VIHTEHCHUBHOCTh pacmaia KIETYaTKH B
MOYBE OTpa)kaeT KOMIUIEKC (OPMHUPYIOLIMXCS YCIOBUM, KOTOPbIE BIUSIOT B UTOTE€ Ha ypo-
KaNHOCTb CEJIbCKOXO035MCTBEHHON KyJIbTYpHI [13].

Henmono3onutuyeckasl aKTUBHOCTh BO MHOIOM DETYJIUPYETCS KIMMAaTUYECKUMU
YCIOBUSIMHU U TIOYBEHHO-IKOJNOTHUeCKUMHU (pakTopami [14]. Ecau BO3MOXKHOCTB peryaupoBa-
HUSl YEJIOBEKOM KJIMMAaTHUYECKUX IMapaMeTpPOB CYLIECTBEHHO OrpaHMY€Ha, TO MOBJIMATH Ha
MOYBEHHO-KOJIOTHYECKHE (DAKTOPHI YEIOBEK MMeEeT Oolblle BO3MOXKHOCTeW. Tak, paznuu-
HBIMHU arpOTEXHUYECKUMHU MPUEMaMU U CPEJICTBAMHU MOXKHO BJIHSATH Ha HalpaBieHUE (PyHK-
LIMOHUPOBAHUS MUKPOOPTraHU3MOB ISl PEIICHHS TPAKTUUECKHUX 3a7a4 MOBBILIEHUS TIOJ0PO-
nus ouBsl [15]. B wacTHOCTH, CylIeCTBEHHOE BIUSHUE Ha IEITI0I030Pa3Iaraloiyto akTHB-
HOCTb OKa3bIBAa€T BHECEHHE B MTOUBY MHUHEPAIbHBIX YIOOPEHUH.

6.8 169 TE8
68,6 K

B H+Eno

H+P

H+P+Bwno

AN BHDE fBEMEHHWE

24.7 H+NBY

Ba3

8.5 H+NPE+biia

Pucynok 2 — Bnusinue 6uoaktuBaruu mouBkl Ha [{PA noussl, %
Figure 2 — Effect of soil bioactivation on soil CRA, %
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AHanu3 pe3ylbTaToOB HCCIEIOBaHUS MMO3BOJISIET CETIaTh BBIBOJ, YTO B 3aBUCUMOCTHU
OT IPUPOABI IPOUCXOXKICHHUS CPEACTB BHECEHHBIX B MOYBY, OYAET 3aBHCETh MHTEHCUBHOCTH
pacrmajia KjIeT4yaTKy B Hell.

Hccnenyemoe couetaHue CpeACcTB BO MHOI'OM MOJEIUPYET YCIOBUS IPOU3BOICTBEH-
Horo npouecca. B Bapuante 2 (K+buo) umutupyercst cutyanusi, Korjaa B OYBY € LIEJIbIO MO-
BBHIINICHUSI €€ OMOJIOTMYECKON aKTUBHOCTH BHOCHTCS KOHCOPIIMYM arpoHOMHYECKH 3Pdek-
TUBHBIX IITAMMOB MHKPOOPraHM3MOB. B JaHHOM cilydae Mbl BUJUM, YTO MO OTHOIIEHUIO K
KOHTPOJIbHOMY BapUaHTy MpHeM OuoakTHBauuu BeneT kK cHmkenuto LA na 20,1% (¢ 30,9%
1o 24,7%). B 1o ke BpeMms 0azaiabHOE JIbIXaHUE KaK CMEXHBIN MmapamMeTp OMOJIOTHYECKOU aK-
TUBHOCTH TIOYBBI Bo3pacTayno Ha 48,9%. DTO MOXKET CBUAETEIHCTBOBATH O CIEUU(DUIHOCTH
(dbepMEeHTHOTO amnmnapara MUKpOOPTaHU3MOB, HAPABICHHOT'O B OOJIBIIICH CTETIEHHU Ha MpoIiec-
Cbl CUHTE3a B IIOYBE.

CpaBuuBas zaeiicteue Bapuanta 3 (K+P) ¢ KOHTpOIbHBIM BapHaHTOM, OTMEUaEM 3Ha-
yutenbHoe cHumxenue LA na 77,7% — ¢ 30,9% no 6,9%. AHanoruyHelil TpeH OTMEYAETCA U
npu cpaBHeHuH BapuaHTa 4 (K+P+buo) c Bapuantom 2 (K+buo), B KOTOpOM CHUKEHHE WH-
teHcuBHOCTH [[A cocraBmser 65,2% — ¢ 24,7% no 8,6%. YuureiBas, 4TO MHTEHCHBHOCTH
pacmajia KJIeT4yaTKy 3aBUCUT OT COZEpaHHs B MOYBE MOJABMKHOTO a3oTa [14], MokHO mpen-
MOJIO’KUTh, YTO JOCTYIHBIN a30T MOYBBI [1EPEXBATHIBACTCSI KOPHEBOIN CHUCTEMOM BEreTUPYIO-
[IMX PACTEHUH, TEM CaMbIM MCKIIIOYas €ro U3 Mpollecca pacaja KIeT4yaTKy B OYBe.

3naunTtenbHbIi pocT LIA oTMewaeTcsl mpu BHECEHUH B MOYBY MHUHEPAIBHBIX ya00pe-
Hull (BapuaHThl 5 u 6). [Ipu 3TOM e coxpaHsieTcss TeHAeHIMs K cHkeHuto LA Ha doHe
OnoakTUBHpOBaHHOW MoYBbl. B Bapuante 6 noxazarenb LA paBen 68,6%, 4yTo MeHbIlEe HA
10,7%, yem B Bapuante 5 (76,8%).

Cuina neiicTBUsI MUHEpaJIbHBIX yI0OpeHUM, BbIpa)keHHas B CIIOCOOHOCTH K paspy-
HICHUIO KJIETYATKH, COXPAHWJIACh B MIOYBE C BETETUPYIOLIMMHU PACTEHUSAMHU (BapHaHThl 7 U
8), HECMOTpsI Ha TO, YTO B NMPUCYTCTBUM pacTeHUW Oe3 MHUHepalbHBIX ynoopenuii LA
cHuxkanach ra 65,2-77,7%. Ilpu aToM B BapuaHTe 8, rie pocia o3umas nuieHuna (Ha goxe
MUHEpaJIbHBIX YI00peHuilt u Mukpoopranuzmon) L{A 6buta MakcumanbHoM (78,8%) 1 ObI-
na Beime Ha 14,9%, yem B BapuaHTe 6, YTO MOXKET CBUIAETEIHCTBOBATh 00 aKTHBAILIMH [l e-
CTPYKTUPYIOIUX (DYHKIHH MUKPOOPTAaHU3MOB TPH aCCOIMAIUM C KOPHEBOM CHCTEMO
pacTeHUN.

Cynst Mo COOTHONIICHUIO JOJIM KOpHEW K HaJ3€MHON 4YacTH PAaCTeHHM, MOKHO OTMeE-
TUTb, YTO 1IEJUTIONI030pa3iiararoliee 1eicTBre MUHEPAJIbHBIX YA0OpEHH pacripocTpaHsieTcs U
HA OTHOCHUTEJIFHO CBEXEE OPraHNYEeCKOE BELIECTBO B BUJIE KOPHEBBIX BOJIOCKOB.

"
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Pucynok 3 — Macca vacteil pacTeHui, T
Figure 3 — Weight of plant parts, g
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JlanHble quarpaMMbl CBUICTEIBCTBYIOT O IMOJOKUTEIHHOM BIIMSHUM MHHEPATBHBIX
y00peHuil Ha pocT HAJA3EMHOM 4acTU pacTeHUM, Macca KOTOpPBIX B BapuaHTax 7 U 8 okaza-
J1ach BhIIIE, yeM B BapuaHTax 3 u 4, Ha 8,9% u 18,5% coorBercTtBeHHO. HO mpu 3TOM *e Mac-
ca KOpHEH pacTeHUI B T€X € BapuaHTax OIlbITa OKa3aiach Huxe Ha 13,8% u 15,5%.

CreneHb BIMSHUS UCCIEAYEMBIX MOKa3aTelel OMOIOrHYecKoi aKTUBHOCTH TIOYBHI Ha
OroMaccy yacteil pacTeHU ycTaHOBJIEHA MO Kod(dduieHTaM KOppeaiuu.

Ta6m/1ua 2— KOppeJ'ISIHI/IOHHLIe 3aBUCUMOCTHU IapaMETPOB OMOJIOrHYECKOH aKTUBHOCTH ITIOYBBI H
OMOMAacCCHl PAaCTCHHIA
Table 2 — Correlation coefficients of soil bioactivity and plant biomass

Kopuan
Bapuanter Macca, r A, % BJ1, mxr CO 2 /4/t mouBsI
Ne3 0,58 6,9 9,6
Ne4 0,58 8,6 10,5
No7 0,5 76,9 6,7
Ne§ 0,49 78,8 10,5
R= -0,998 0,392
Jluctes
Bapuanter Macca, r A, % BJ1, mxr CO 2 /4/T mouBsI
Ne3 0,9 6,9 9,6
Ne4 0,92 8,6 10,5
No7 0,98 76,9 6,7
Ne8 1,09 78,8 10,5
R= 0,857 0,08

N3 Tabnumel 2 BUAHO, YTO KOIPPHUIIMEHTOM KOPPETSIUU MOATBEPKAACTCS BIUSHUE
MUHEPATBHBIX YAOOPEHUN Ha pa3ioXKeHHe OpraHNYeCKUX COSAMHEHUN B MoYBe. Tak, MEeXIy
6uromaccoii kopHeil U LA ormeuaercs Bbicokasi obpaTHas cBsi3b (1=-0,998). B To ke Bpems
LTA BBICOKO, HO Y€ TOJIOKHUTEIBHO KOPPEeTupyeT ¢ OMOMaccoil Ha3eMHON 4acTH PacTEHUH.

bazanbHoe ApIxaHue Ha 3Tare HAOMIOJACHUS JNEMOHCTPUPYET CYIIECTBEHHO MEHBIINE
cBsA3M ¢ Omomaccoil pacteHuid. Tak, ¢ Ouomaccoll KOpHEW OTMEYaeTcs yMEepeHHas CBS3b
(r=0,392), a 6romaccoit Ha3eMHO# YacTH CBsi3u He oOHapy»xkeHo (r=0,08).

3axiaiouenne. BeIgBIeHHBIC B PE3yabTaTC MPOBEACHHOTO 3KCIICPUMCHTA AAHHBIC CBUACTCIIb-
CTBYIOT O I_ICJ'IGCOO6pa3HOCTH HCIIOJIb30BaHUA MAapaMCTPOB OMOJOrHYECKON aKTUBHOCTH IOYBBI JJIA
OIIEHKH arpodKOJIOrMYecKON 3P PEKTHBHOCTH UCIIOJIL3YEMbIX MOYBOYIOOPUTENBHBIX CPEIICTB PA3IU-
HOW MpUpobl. B 9acTHOCTH, BBISBICHO, YTO BHECEHNE MUHEPAIHHBIX YAOOPEHHIA B TOYBY 3HAYUTEIb-
HO IOBBIINACT MHTCHCUBHOCTL ACCTPYKINUU LECJUIIOJIO3bI, YTO HA MPAKTUKE MOXKET MCIIOJb30BAHO JId
pacyeTta n03 y,Z[O6p€HI/Iffi n BLI60pa croco0a X BHECEHHS B 3aBUCHMOCTH OT KOJIHMYECTBA JICTKOpasjia-
racMoro OpraHm4cCKoro B€uieCTea B Mo4BeC.

ITo mokazaremto 6a3aIbHOTO JBIXaHUS IMOYBBI TAKKE MOXKHO TI0100paTh OHompenapaTs Ha 0C-
HOBE IIITAMMOB, CIIOCOOHBIX CHIDKATh HETATHMBHOE BIIMSTHHE MHUHEPAITBHBIX yIOOpEHUH Ha MUKPOOHO-
TY, 4TO BBIPAXXAaCTCA B YBCIMYCHUN CKOPOCTU 0a3ajJbHOro AbIXaHUSA OO ABYX pas. Ha IMPAKTHUKE 3TO
IMMO3BOJIUT YBCIHWYUTH OOJIHO KOpHeBOfI CHUCTEMBI U, COOTBCTCTBCHHO, IIIOIIAAb ITHMTAaHUA paCTeHI/Iffi n
IIOBBICUTH KO3(1)(1)I/ILII/ICHT HCIOJIb30BaHMs BHCCCHHBIX MUHCPAJIbHBIX yH06peHHﬁ.

KoMmnekcHoe uconb30BaHHE HCCICAYEMBIX HoKasarejieii OMOIOrHYECKON aKTUBHOCTH I10Y-
Bbl ITO3BOJIMT CO3JaTh TaKHWE YCJIOBHA, IPHU KOTOPBIX MOXHO IMOAACPKHUBATH ONTHUMAIbHBIN 6aﬂch
yriaepoda B 6I/IOLII/IKJ'I6, HCKIIIOYasd €ro HEMIPOAYKTHUBHBIC ITOTCPH.

Conclusions. The data revealed as aresult of the experiment indicate the expediency of using
the parameters of the biological activity of the soil to assess the agroecological effectiveness of the
soil-forming agents used of various nature. In particular, it has been found that the application of min-
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eral fertilizersto the soil significantly increases the intensity of cellulose destruction, which in practice
can be used to calculate the doses of fertilizers and choose the method of their application depending
on the amount of easily decomposable organic substance in the soil.

In terms of basal respiration, it is aso possible to select biologics based on dtrains that can re-
duce the negative effect of mineral fertilizers on the microbiota, which is expressed in an increase in the
rate of basal respiration up to twice. In practice, this will increase the share of the root system and, ac-
cordingly, the area of nutrition of plants and increase the utilization rate of applied mineral fertilizers.

The complex use of the studied indicators of the biological activity of the soil will create con-
ditions under which it is possible to maintain an optimal balance of carbon in the bio cycle excluding
its unproductive losses.

N 4(72), 2023
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Summary
The article presents a comparative assessment of varieties of safflower dye for fodder value in the rain con-
ditions of the Astrakhan region. The sdlected variety is not inferior in energy value to concentrated feeds.

Abstract
Introduction. Astrakhan region is located in a zone of risky farming, in this regard, the main problem
of animal husbandry is the production of high-quality feed. Selection and evaluation of feed quality
are fundamenta factors in livestock production. Objects of the study were spike-free varieties from
the VIR collection. Materials and methods. Studies on the nutritional value of the green mass of saf-
flower were carried out according to generaly accepted methods. Dospekhov B. A., State variety test-
ing of agricultural crops, Assessment of morpho-biological and economic characteristics was carried
out according to the Classifier of the species Carthamus tinctorius L., calculation of the exchange en-
ergy in the feed mass was carried out according to the L. K. Ernst method. Results and conclusions.
The article presents the results of assessing the productivity and quality of the green mass of safflower.
During the study, the Akmai variety was identified with the best indicators for the content of crude
protein (17.00%), fat (3.06%), nitrogen-free extractives (616.9 g), feed unit (1.04) and low fiber con-
tent (12.52%). The Akmai variety on average exceeded the studied varieties in terms of yield of green
mass by 1.2...3.9 t/haand dry matter yield by 1.2...3.7% over two years. The variety distinguished by a
set of characteristics meets the requirements of production as aforage crop.

Key words: tinctorial safflower, green material of a safflower, quality of green material of a safflower,
condition of cultivation of a safflower.
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