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Reproduction of soil fertility while improving the safety of the environment and
crop production is an urgent task of agricultural production. For reducing the use of
resources of industrial origin, while maintaining soil fertility, it would be advisable to
use plant residues in agricultural technologies, which, in conditions of a limited
amount of organic fertilizers, are one of the main sources of replenishment of soils
with organic matter. For improving the processes of decomposition of post-harvest
crop residues, the nutrient regime of the soil and its microbiological activity, it would
be advisable to use stubble biodestructors. Taking into account the variety of data
available in the professional scientific literature on the biological activity of the soil
depending on agrotechnical factors affecting it, we decided to investigate its
microbiological activity depending on the processing of crop residues of peas and
barley spring by the stubble biodestructor.

The aim of the study was to determine the microbiological soil activity
depending on the treatment of crop residues of grain and leguminous crops by the
stubble biodestructor in the conditions of Southern Steppe of Ukraine.

Experimental studies were conducted during 2011-2015 yrs on the experimental
field of the Mykolaiv NAU. After harvesting of spring barley and peas, post-harvest
crop residues were treated with a stubble Biodestructor (PE "BTU-center", Ukraine)
at a dose of 2 liters of biopreparation with the addition of 3.0 kg of ammonium nitrate
with a flow rate of working solution of 300 liters per 1 ha, after which the crop
residues were disked with a heavy disk harrow BDT-7 to a depth of 10-12 cm.

Soil samples for determining the total bacterization, the number of
micromycetes and nitrogen-fixing bacteria in the soil layer of 0-20 cm were taken
before treatment of crop residues by the stubble biodestructor and three months after,
when it was happened their partial mineralization. Research and accounting was
carried out according to generally accepted methods and State Standards.

The number of soil microflora is subject to significant fluctuations depending on
the type of soil, moisture supply of the vegetation period, the method of basic tillage,
the selection of crops and the order of their alternation in crop rotation. In our studies,
a comparative analysis of the quantitative characteristics of the microbial grouping of
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soil samples before processing of crop residues by the stubble biodestructor
determined that the number of bacteria and microscopic fungi in soil samples varied
depending on the precursor culture.

The results of microbiological analysis of the soil before treatment of crop
residues by the stubble biodestructor indicate that the total number of bacteria in the
studied soil layers is determined slightly less after growing spring barley and in the
soil layer 0 - 10 cm it was 3.5-107 PCs/1 g of soil, and in the layer 10 - 20 cm it was
2.6-107 PCs/1 g of soil.

After harvesting peas in the soil layer 0 — 10 cm, there were 5.3-107 PCs./1 g of
soil bacteria, and in the layer 10 — 20 cm there were 4.8-10" PCs./ 1 g soil,
respectively, it was more by 1.8 - 10" and 2.2 - 107 PCs./1 g soil than the content of
samples after growing spring barley.

The total number of micromycetes, on the contrary, is more determined in the
soil after growing spring barley as 2.7 -10° up to 3.3 -10° PCs/1 g of soil depending
on the investigated layer. At the same time, the share of pathogens accounted for 62.9
up to 63.3%.

The treatment of crop residues by the stubble biodestructor, on average for
precursor cultures led to an increase in the total number of bacteria in the soil by
7.3-107 up to 7.5-107 PCs/1 g of soil or 63.0 up to 66.4% depending on the studied
layer. At the same time, it should be noted that in areas without the use of a
biopreparation, and for the treatment of post-harvest residues with water, the total
number of bacterial microflora also increased slightly compared to their initial
number, but this occurred to a lesser extent as 9.2-107 up to 10.2-107 PCs/1 g of soil,
which was more by 5.5-:10" up to 5.8:10" PCs/1 g of soil or 56.9 up to 59.8%
depending on the soil layer.

The number of micromycetes under the action of the stubble biodestructor also
increased slightly compared with the definition of them before the treatment of crop
residues — on average over the years of research and for precursor cultures it
increased by 44.4% in the soil layer 0 — 10 cm, and it increased by 46.2% in the soil
layer 10 — 20 cm. At the same time, for the treatment of residues only with water (in
terms of natural decomposition), the number of microscopic fungi in the soil layer 0 —
10 cm increased by 34.2%, and 10 — 20 cm it increased by 36.4%. Studies also
determined that the use of the stubble biodestructor led to a certain reduction in the
proportion of pathogenic fungi in the soil, regardless of the precursor culture.

It should be noted that the studied factors had an impact on the quantitative
characteristics of microscopic pathogenic fungi. So, on average, over the years of
research, regardless of the treatment of crop residues, several more pathogenic fungi
were determined after incorporation into the soil of the residues of spring barley as
2.8 -10° up to 3.2-10° and it were determined 2.3 -10° up to 2.6 -10° PCs/1 g of soil



depending on the soil layer. At the same time, the use of the stubble biodestructor
reduced this indicator by 11.5 up to 12.5% compared to the treatment of post-harvest
residues with water. The increase in the amount of micromycetes in the soil may be
evidence of its increase in total toxicity, which in turn may be a consequence of
violations of the alternation of crops in crop rotation, unjustified amount of mineral
fertilizers, etc.

The cultivation of leguminous crops, in particular peas, contributed to a decrease
in the number of pathogenic fungal microflora compared with the variants for
growing of spring barley, which can be explained by the biological characteristics of
peas, based on the ability of plants to symbiotic activity with soil microorganisms,
natural fixation of molecular nitrogen, and as a consequence, natural enrichment of
soil with nutrients for plants and improvement of its fertility in general.

The issue of optimal agrocenosis supply with nitrogen is closely related to the
microbiological fixation of this element from the air. Intensification of the process of
nitrogen fixation in agrocenoses becomes possible under the condition of legumes
growing and application of nitrogen-fixing microorganisms the functioning of which
Is an important factor in increasing soil fertility. In addition, nitrogen fixation is the
only way to provide plants with biological nitrogen, which does not violate the eco-
logical balance in the environment.

In our studies, the use of treatment of crop residues of spring barley and peas by
the stubble biodestructor contributed to the increase in the amount of nitrogen
fixators in the soil. Thus, in the soil variants without the use of a biopreparation in the
0-10 cm layer, there were nitrogen fixators as 24.9 -10° up to 32.5-10° PCs / 1 g of
soil, and in the soil layer 10-20 cm there were nitrogen fixators as 21.8 -10° up to
30.7 -10° PCs / 1 g soil, which respectively was less by 13.4 -10° up to 14.1-10° and
14.0-10° up to 14.2-10° PCs / 1 soil g or it was less by 30.3 up to 35.0 % and 31.6 up
to 39.1% compared to variants for the use of the stubble biodestructor.

It should be noted that the use of peas as a precursor culture provides a slightly
greater number of nitrogen fixators compared to spring barley in the soil layer 0 — 10
cm by 7.6 up to 8.3 -10° PCs/1g of soil or 17.8 up to 23.4%, and in the layer 10 — 20
cm — it increases by 8.9 up to 9.1-10° PCs/1 g of soil or 20.3 — 29.0% depending on
the treatment of post-harvest residues.

Conclusions. For the treatment of crop residues of spring barley and peas with
the stubble biodestructor together with ammonium nitrate at a dose of 3.0 kg/ha, the
microbiological activity is somewhat activated in the soil. So, on average, over the
years of research in the soil layer 0 — 10 cm the total number of bacteria increased by
59.2 up to 67.3%, the total number of micromycetes increased by 38.9 up to 51.4%,
the total number of nitrogen fixators increased by 69.5 up to 76.8% depending on the
precursor culture. At the same time, a somewhat large total number of bacteria in the



soil is determined by the treatment of post-harvest residues of peas, due to the
biological characteristics of the culture.



BIIJIMB BIOJAECTPYKTOPA CTEPHI HA MIKPOBIOJIOT'TYHY
AKTHUBHICTDb I'PYHTY

BinTBopeHHs poOAIOYOCTI IPYHTIB 13 OJHOYACHUM IIJBUILCHHSAM O€3MeKH
JOBKUIISA 1 POCTMHHUIIBKOI MPOAYKIII € aKTyaJlbHOIO 33aJa4el0 arpornpoOMHCIOBOTO
BUPOOHUITBA. J{J151 3MEHIIICHHS] BUKOPUCTAHHS PECYPCiB MPOMHUCIOBOTO MOXOKEHHS
3 OJHOYACHUM 30€peXEHHSIM POII0YOCTI TIPYHTY JMAOLIIBHO BHUKOPHUCTOBYBAaTH B
arpOTEXHOJIOTIAX POCIWHHI PEIITKHU, SKi 32 YMOB OOMEKEHOI KUTHKOCTI OpraHIdYHUX
N00pUB, € OJTHUM 3 OCHOBHUX JIPKEPEJI MOMOBHEHHS IPYHTIB OPraHivHOIO0 PEYOBHHOIO.
st MOKpAIICHHS poLIECiB PO3KIIaTy MICISHKHUBHUX PEIITKIB
CUIBCBKOTOCTIONIAPCHKUX ~ KYJBTYp, TMOXHBHOTO PEXHUMY TIPYHTY Ta  Moro
MIKpOO10JIOTIYHOI iSUTBHOCTI JOIIJIBHO 3aCTOCOBYBAaTH O10JACCTPYKTOPU CTEPHI.
BpaxoByroun CTpOKaTICTh HasiBHUX Y (paxoBiil HAYKOBI JTepaTypl JaHHUX IIOAO
010JIOT1YHOT AKTHUBHOCTI I'PYHTY 3aJI€KHO B1JI arpoT€XHIYHUX (PAKTOpiB BILIMBY Ha
HbOTO, HaMU OyJI0 BUPIIIEHO JOCIIIUTH HOro MiKpoOIOJOTIYHY JISIBHICTD 3aJIEAKHO
BiJl 0OpOOKHU MICISHKHUBHUX PEIITKIB TOPOXY Ta SIUMEHIO siporo biogecTpykropom
CTEpHI.

Mera JoCHiJKEHHS — BHU3HAYEHHS MIKPOOIOJOTIYHOT aKTHUBHOCTI IPYHTY
3aJIEKHO B1J 0OpOOKHU MICISKHUBHUX PELITKIB 3€pHOBUX Ta 36pHOOO0OBUX KYJIBTYP
bionectpykTopom ctepHi B yMoBax IliBnennoro Cremy YkpaiHu.

ExcnepumenTanbHi AochieHHss npoBoauiu BopogaoBxk 2011- 2015 pp. nHa
nociigHomy noiai MukonaiBebkoro HAY. Ilicns 30upaHHs SUMEHIO IpOTO Ta TOPOXY,
MICIISHKHUBHI PEIITKU KyJIbTyp 00poOmsuin biomectpykropom crepui (ITIT «BTY-
HeHTp», YKpaiHa) y no3i 2 mitpu OlompemnapaTy 3 nojaBaHHaMm 3,0 Kr amiadHoi
CeNITpU 3 BUTPATO0 poboyoro pozunny 300 mitpiB Ha 1 Ta, micas 40ro MPOBOIUIH
JTUCKYBaHHS TICISDKHUBHUX 3aJIMIIKIB BaKKOIO JHCKOBOO OopoHoro BJIT-7 Ha
rbuny 10-12 cm.

3pa3ku  TPyHTY JJisi BHU3HAUCHHS 3arajbHOi OakTepu3ailii, KIiJIbKOCTI
MIKpOMILIETIB Ta a30TdikcaropiB y mapi rpyHty 0-20 cMm BindOupanu nepes o0poOKoro
MICTSHKHUBHUX 3AJIHMINKIB O10JICTPYKTOPOM Ta 4epe3 TPU MICHIl MICHs 1bOTO, KOJIH
BXKe BimOynacs iX dacTkoBa MiHepamizais. JlocmaimkeHHs: 1 00K TTPOBOIUIH 32
3arajgbHONpUMHATUMHU MeToaukamu Ta JICTY.

UucenbHICTh TPYHTOBOI MIKpOGIOpH TMIAJAETHCS 3HAYHUM  KOJMBAHHIM
3QJIEKHO BIJ] TUIY TPYHTY, BOJIOr03a0e3MeueHHs] BereTaliifHoro mnepioay, crnocoly
OCHOBHOT'O OOpOOITKY TIpYHTY, I000pY KyJbTYp 1 MOpPSAKY IiX YepryBaHHS B
CiBO3MiHI. B Hammx JIOCHI[PKEHHSX TMOPIBHSUIBHUM  aHATI30M  KUIbKICHUX
XapaKTEPUCTUK MIKPOOHOTO YIPYHOBaHHS 3pa3KiB IPYyHTY Tepen 0oOpoOKOro
MICISDKHUBHUX PelITKIB biogecTpykTopoM cTepHi BUBHAYEHO, IO KUTBKICTh OaKTepiit



1 MIKpOCKOMIYHUX TPUOIB y 3pa3Kax IPYHTY KOJIMBAJIACh Y 3aJI€KHOCTI BiJ KyJIbTypHU-
NoTmepeHUKA.

PesynpraTn  MIKpOOIOJOTIYHOTO  aHANi3y  IPyHTY Iepel  0OpoOKOro
MICISDKHUBHUX 3aJTUIIKIB B1oAeCTpyKTOpOM CTEpH1 CBIIYaTh, 110 3arajbHa KUIbKICTh
OakTepiii y MOOCHDKYyBAaHWX Iapax IPYHTY BH3HAu€HA JEMI0 MEHIIOI IiCIIs
BUPOIIYBaHHS SUMEHIO siporo 1 B mapi rpyHty 0 - 10 cm ckmama 3,5-107 mt./1 T
rpyHTy, a B mapi 10 - 20 cm — 2,6-107 it./1 T rpyHTY.

[Ticns 36mpanus ropoxy y mapi rpyaty 0 — 10 cm namiuyBanocs 5,3:107 wr./1 r
IpyHTY Oakrtepiii, a B mapi 10 — 20 cm - 4,8-107 wmrt./1 T IpyHTY, 110 BIJAMIOBIIHO Ha
1,8 -107 Ta 2,2 -107 mT./1 T TpyHTy OUIBIIE MOPIBHSIHO 31 3pa3KaMH IiCIIs
BUPOLIYBAHHS STYMEHIO SPOTO.

3aranpHa KUIBKICTh MIKCOMILIETIB, HABIAKU OLIBIIOI0 BU3HAYEHA Y TPYHTI MICIIS
BHPOLIYBaHHA SYMEHI0 aporo — 2,7 -10° - 3,3 -10° mr./1 T IpyHTy 3aIekKHO Bif
ngociipkyBaHoro mapy. [Ipu 1pomMy, Ha 4YacTKy MATOTEHIB MPUXOAMIOCH 62,9 -
63,3%.

OOpoOka MICISDKHUBHUX —PEIITKIB  010JIECTPYKTOPOM, Y CEPEHbOMY TIO
KyJIbTypax MONEpeIHUKAX, NPU3BOAMIIA 10 30UIbIIEHHS 3arajbHOi YHCEIbHOCTI
Oakrepiit y rpynti Ha 7,3-107 — 7,5-107 mt./1 r rpynty a6o 63,0 — 66,4% 3anexHo
B JAochipKyBaHoro mapy. Ilpum mpomy, ciiig 3a3HauWTH, IO HA AUISIHKax 0e3
3aCTOCyBaHHs OlompemnapaTy, a 3a OOpOOKM MICISDKHUBHUX 3ajUIIKIB  BOJOIO,
3arajbHa KUIBKICTh OaKTepiaibHOT MIKpO(MIOpU TAKOXK JAEIIO 3pOCTalia MOPIBHAHO 3
MOYaTKOBOIO iX KIJBKICTIO, ale 1€ BigOyBajocs MeHmow wiporo — 9,2-107 —
10,2-107 mr./1 r rpyaTy, ToOTO Ha 5,5-107 — 5,8-107 m./1 r rpynTy abo Ha 56,9 —
59,8% 3aneXHO BiJ IIApy IPYHTY.

Kinbkicte mikpoMmineTiB mij Ji€r0 biogecTpykropa CTepHI TaKOXX HE3HAYHO
30UTbIITYBaAACh MMOPIBHSHO 3 BUSHAUCHHSAM iX J10 OOpOOKU MICISKHUBHUX PEIITKIB —
y CEpeIHbOMY 3a POKH JIOCHIIKEHb Ta MO KyJbTypax nonepeanukax Ha 44,4% y
mapi rpyaty 0 — 10 cm, Tta Ha 46,2% y mapi rpyatry 10 — 20 cm. Ilpu npomy, 3a
00OpOoOKM 3aJMIIKIB JIMIIE BOJOK (32 YMOB MPUPOJHOTIO PO3KIALY) KIIBKICTh
MIKpOCKOMIYHUX TpubiB y mapi rpyHty 0 — 10 cm 30inmpmmnacs Ha 34,2%, a 10 — 20
cM — Ha 36,4%. JlocmipKeHHSAMHM TakoXX BH3HA4Y€HO, IO 3aCTOCYBaHHS
biogectpykTopa cTepHi HNPU3BOAMIO 10 MEBHOTO 3MEHILIEHHS YacCTKU IMaTOTEHHUX
rpu0iB y IpYHTI HE3alEKHO BiJ KYJIbTYPH MONEPETHUKA.

Crniz 3a3Ha4YMTH, 110 JOCITIKYBaH! HaMHu ()aKTOPU BIUIMB MajM 1 Ha KiJIbKICHY
XapaKTEPUCTUKY MATOT€HHUX MIKPOCKOMIYHMUX rpubiB. Tak, y cepeHbOMY 3a POKH
TOCHTIDKeHb, HE3aJeKHO BiJ OOpOOKM MICISHKHUBHUX PEIITKIB, JEHi0 Olablie
MaTOTCHHUX TPUOiIB OyJI0 BUSHAYEHO MICIS 3apOOKH B IPYHT 3aJUIIKIB STYMEHIO SIPOTO
~2,8-10°-3,2:10° ta 2,3 -10°— 2,6 -10° mr./1 T rpyHTy 3al€XkKHO BijJ mapy IPYHTY.
[Ipu upomy 3actocyBaHHS O10A€CTPYKTOpa 3MEHIIYBajO 3a3HAYCHMH MOKAa3HUK Ha



11,5 — 12,5% mnopiBHSAHO 3 BapiaHTOM OOPOOKH MICISKHUBHUX PEIITKIB BOJOIO.
3pocTaHHsl KUIBKOCTI MIKCOMIIIETIB y TPYHTI MOK€ OyTH CBITUEHHSIM IT1JIBUILEHHS
Horo 3arajabHOi TOKCUYHOCTI, III0 B CBOIO Yepry MOKe OyTH HACIIJIKOM MOPYIICHHS
YepryBaHHs  CUIbCBKOTOCHOJAPCHKUX  KYJIBTYp B CIBO3MIHI,  BHECEHHS
HEOOIPYHTOBAHOI KIIBKOCTI MiHEpaJIbHUX JOOPUB Ta iH.

BupouryBanus 3epH00000BO1 KyJIbTYPH, 30KpEMa FOpPOXY, CIIPHUSLIO 3MEHIIICHHIO
KUTBKOCTI TATOT€HHOI TPUOHOI MIKpOQIOpH MOPIBHIHO 3 BapiaHTaMU BUPOIILYBaHHS
SYMEHIO SPOT0, II0 MOXXHA MOSCHUTH O10JOTIYHHUMH OCOOJIUBOCTSIMH TOPOXY, IO
IPYHTYIOTBCS Ha 3JaTHOCTI POCIMH JI0 CHUMOIOTHYHOI MISUTBHOCTI 3 IPYHTOBHUMH
MIKpOOpraHi3aMaMu, MNpUPOAHOI (ikcallli MOJICKYJSIPHOTO a30Ty, 1 SK HAaCIHiJIOK,
OPUPOAHUM 30aradyeHHsIM TPYHTY Ha €JIEMEHTH >KUBJICHHS JUIsl POCIMH 1 3arajiom
MOKPAIIEHHSIM HOr0 pOIIOYOCTI.

[TutanHs onTUMaIBLHOTO 3a0€3MEUEHHS arpolleHO31B a30TOM TICHO TOB’s3aHE 3
MIKpOO10JIOTIYHOI (DiKCAIli€I0 IOTO efleMeHTa 3 MoBITps. [HTeHcudikalisa mpoiecy
a3oT(ikcanii B arpoleHO03axX CTa€ MOXKJIMBOIO 32 YMOBHM BHUPOILYBaHHSA O00OOBHX
KyJIbTYp Ta 3aCTOCYBaHHS a30T(PIKCYIOUUX MIKPOOPraHi3MiB, (PYHKI[IOHYBaHHS SKUX
€ BaXJIMBUM (DAaKTOPOM MiJBUILEHHS POAIOYOCTI IpyHTY. Kpim Toro, azoTdikcariis —
€ €IMHUH NUIAX 3a0€3MEUEHHS POCIUH O10JI0TTYHUM a30TOM, KU HE MOPYIIYE KO-
JIOT1YHOI PIBHOBAru B HaBKOJUIITHBOMY CEPEIOBUIIL.

B Hammx AOCHDKEHHSIX 3aCTOCYBaHHS OOPOOKM MICISKHUBHHUX PELITKIB
SYMEHIO ApOro Ta Tropoxy biolecTpyKTOpoM CTEpHI CHPHUSIIO 3pOCTAHHIO KUIBKOCTI
a3zoT¢ikcaTopiB y IpyHTI. Tak, y IpyHTI BapiaHTiB 0€3 3aCTOCYBaHHs Olompernapary y
0-10 cm mapi asordikcaropis Hamiaysanocs 24,9 -10°— 32,5-10° wr./1 r rpynry, a 'y
mwapi rpynary 10-20 cm — 21,8 -10°— 30,7 -108 w./1 r rpynTy, mo BignosigHo Ha 13,4
-10°-14,1-10° ta 14,0-10°~14,2-10° wr./1 r rpynry a6o 30,3 — 35,0 ta 31,6 — 39,1%
MEHIIIC TTIOPIBHIHO 3 BapiaHTaMU 3acTocyBaHHs biogecTpykTopa cTepHi.

Crnig 3a3HaYUTH, IO BHUKOPUCTAHHA TOPOXY SK KYJNbTYpH - TOMEpEIHHKA
3a0e3neuye aenio OuIbIly KUIbKICTh a30T(IKCATOPIB MOPIBHIHO 3 TYMEHEM SPUM — Y
mapi rpyary 0 — 10 cm Ha 7,6 — 8,3 -10°mr./1 r rpynty a6o 17,8 — 23,4%, a y mapi
10 — 20 cm - Ha 8,9 — 9,1-10° mr./1 r rpynry a6o 20,3 — 29,0% 3aneKxHO Bix
BapiaHTy 0OpOOKH MiCISHKHUBHHUX PEIITKIB.

BucHoBku. 3a 00poOKM MICISHKHUBHHUX PEIITOK SYMEHIO SIPOTO Ta TOPOXY
BiomecTpykTopom cTepHI CyMICHO 3 amMiaqHOIO CemiTporo B f031 3,0 Kr/ra, y IpyHTI
JEII0 aKTUBIZYEThCA MIKpOOIOJoTiyHa AiSUIBHICTH . Tak, y cepeaHbOMY 3a POKH
JOCITIIKEeHb, Yy mapi rpyHTy 0 — 10 cM 3aranbHa KUTbKICTh OakTepiid 301/IbIIMIIACs Ha
59,2 — 67,3%, 3aranpHa KUTbKICTh MikcoMmineTiB — Ha 38,9 — 51,4%, azotdikcaTopiB -
Ha 69,5 — 76,8% 3anexxHO Bix KynbTypu nonepennuka. [Ipu mpomy, nmemro Oiiblna
3arajbHa YHUCENbHICTh OakTepil y IpyHTI BHU3HAu€Ha 3a OOpOOKH MiCISKHUBHUX
PEIITOK TOPOXY, IO 00YMOBIEHO 010JIOTIYHUMHU OCOOMBOCTSIMH KYJIBTYPH.



