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Pedepar:

1. YkoyKOy pO3TalIOBAaHMN Ha MiBAEHHOMY CXOZi IIPOBiHLii XeHaHb B KuTai, sIKuiie OCHOBHMM PalilOHOM
BMPOOHHULITBA 3epHA. YOpHO3€eM 1€0€HIOBATHI HA €JII0Bii BAlTHAKY € OJHMM i3 OCHOBHUX MaJIONPOLYKTUBHUX TUIIIB
I'PYHTIB LIbOTO PETiOHY, 60 BiH € BaKKOTJIMHUCTUM, YIIiJIbBHEHUM, 3i C71abKOI0 aepalii€lo Ta HU3bKMM BMiCTOM
OPraHivyHOi pe4OBUHY, TOMY BUPIlI€HHS 3aBIaHb MiJBUIIECHHS POAIOYOCTI [IUX I'PYHTIB € akTyasbHUM. biorazosa
CYyCII€H3is MiCTUTb PiI3HOMaHITHi NO>XUBHi pEYOBUHH, Ki MOXYTb [IOKpAIIUTY (Pi3UYHI Ta XiMiuHi BIaCTUBOCTI
I'PYHTY, NiBULIUTY AaKTUBHICTb 'PYHTOBUX (PEPMEHTIB, IOKPALIUTH PiCT Ta PO3BUTOK POCJIVMHU ¥ CIIPUSITU
OTPUMAaHHIO IPUPOCTy Bposkato. OJHaK, IOCTiliHe 3aCTOCYBAaHHS BeJIMKMX KOHIEHTpallill 6iorazoBoi cycrnensii
MaTUMe HeraTUBHUI BIIUB Ha PIiCT CijIbCbKOIOCIOJAPChKUX KysbTyp. ToMy, ii paljioHanbHe, HAYyKOBO OOIPYHTOBaHe
3aCTOCYBaHHS € OCOOJIMBO BXKJIMBUAM JJ151 OTPMMAHHS BPOJKAiB Ta BUCOKOI SIKOCTI CiJIbCbKOTOCIIOAPChKOI IPOAYKIil
6e3 IIKiAJIMBOro BIJIMBY HA I'PYHTOBE CE€pPeLlOBUIIE Ta Mif3eMHi BoaU. Y IbOMY AOCTiIKEHHi CUCTEMHO

IIPOaHaJIi30BaHO BILJIMB KOMOIHOBAHOTO 3aCTOCYBaHHS 6i0ra3oBoi cycreHsii Ta MiHepasbHUX 1OOpUB y Pi3HUX



CHiBBiJHOLIEHHSAX HA (Pi3UKO-XiMiUHi BJIACTUBOCTI Ta aKTUBHICTb (PEPMEHTIB Pi3HUX LMIAPiB YOPHO3EMY
me6eHI0BaTOr0 Ha eJIIoBii BallHAKY piBHUHU XyaH-Xyai-Xai. TakoX BU3HAY€HO BILIMB yOOPEHHS Ha PicT i
PO3BUTOK MIIEHUIi 031MMOi, BU3HAYEHO BiJ[IOBiIHY KiJIbKiCTh 6i0ra3oBoi cycneHsii, npunatHoi 1jis pailony YKoykoy
3 METOIO CTBOPEHHS HayKOBOi OCHOBH [171s1 IIOKPAIll€HHS BifJ[IOBiIHOrO I'PYHTY I HafaHHA iHpopMaliii Ta
peKoMeHalii 7151 3acTocyBaHHs 6i0ra3oBoi cycreHsii, BHeCeHHS SIKOi TIOKpalllye CTPYKTypHOArperaTHui CKiap,
TPYHTY Ta peasisaliilo CTajoro po3BUTKY CiIbCBKOTrO rOCIONApCTBa. bysi0 BCTAaHOBJIEHO 3HAYHI BiIMiHHOCTI MK
pi3HMMM LIapamu I'PYHTY, @ TAKOXK MDK BapiaHTaMU i3 BHECEHHSIM 6i0Tra3oBoi CycIieHsii I MiHepaJIbHUX JOOPUB Ta
koHTposieM (CK). [Ticis mogaBaHHs 6i0ra30Boi CyCIIeH3il MiJIbHICTh I'PYHTY 3HAYHO 3MEHMINIIACS, OCOOIMBO Ha
BapianTi BS50 (50% a3oty 3 6iora3oBoi cycrnensii Ta 50% a30Ty 3 MiHepaIbHUX [OOPUB), i BHAXONUJIACS B MEXKax
IIPUMHSATHOIO [iana3oHy 14 03UMOi IIIEHUIl], 1110 CIIPUSJIO POCTY Ta PO3BUTKY POCJIMHU 1 301/1bLIEHHIO
BpoO>XaitHOCTi. TprBajie 3aCTOCYBaHHS MiHEPAIbHUX NOOPYB 3HAYHO 3MEHIIYE KiIbKiCTb BEJIMKMX arperaris i
36is1bIIy€ KiJIbKICTb IPiOHMX, @ 3aCTOCYBAaHHS 6i0ra3oBoi CycrneHsii criprse 361/IbIEHHIO arperaTis 6isblie 2 MM.
CTilIKiCTb I'PYHTOBUX arperariB Biflpi3HSIETbCS B Pi3HUX LIapax IPYHTY Ta 32 Pi3HOTO yAOOPEHHS. 3aCTOCYBaHHS
6iorasoBoi cycrieHsii € KopucHUM JJ1s1 36ibmeHHs: MWD (cepenHbo3BaKeHU JliaMeTp) MEXaHIYHO CTIMKUX
arperari i1 BogocTiiikux arperartis B 0-10 cM, 10-20 cM, 20-40 cm mapax rpyHTy, npudomy Ha BS50 € Hait6inbmum.
BepTtukanbauii podnofin MWD mexaHiuHO cTilikux arperaTiB i MWD BO#OCTIKYX arperariB BUTJISITA€ TAKUM
yuHOM: 0-10 cm >10-20 cm >20-40 cMm, i 061[Ba 11i MOKa3HUKY 3MEHIIYIOThCS 3 IIM6MHOI0. KoMb6iHOBaHEe BHECEHHS
XiMiYHUMX 10OpUB i 6iorazoBoi cycrneHsii 3poonno MWD MexaHiYHO CTIMKUX i BOOOCTIMKUX arperaris 3Ha4HO
6inpIIMMY, HIXX iHITI BapiaHTH yIOOpeHHS, MigBUIIMBLIN CTa6iIbHICTD i aroMepaniio rpyHTy. Y mapi rpyaty 0-10 cm
BS50 mae Haiimenue 3HaueHHs PAD (BifncOTOK pyiiHyBaHHs arperati) - 36,52, mo Ha 45,0 % i 46,74 % Hux4e, HiIXK
Ha BapianTax CK i CF BignosigHo. OfHOpa3oBe BHeCEHHS XiMidyHMX 106puB CF noripiuiye CTilKiCTb IPyHTOBUX
arperaris i1 3aro6irae arperaTyBaHHIO, TOJi SIK CyMiCHe BHECEHHSI OPraHiYHUX i XIMIUHUX JOOPUB 3MEHIINUTD CTYIIiHb
MOUIKOJPKEHHS arperariB i OJIErMUTb CTPYKTYPOYTBOPEHHS. PO3yMHe BHECEHHSI JOOPUB, OCOOJIMBO 3aCTOCYBAHHS
BS50 - 6ioraszoBoi cycrensii Ta XiMiuHUX JO6PUB, Ma€e [IO3UTUBHE 3HAYEHHS [J151 iATPUMKU CTabiIbHOCTI I'PYHTOBUX
arperariB Ta OKPallleHHs SIKOCTi IPYHTY. BHeceHHSs Tinibku MiHepanbHUX No6puB CF moxe 3Hu3utu pH, a
3aCTOCYBaHH$ 6iora3oBoi cycrneHsii moxke nigsumutu pH. 3acTocyBanHs 6i0ra3oBoi cycreHsii Ha
CiZIbCBKOTOCIIOAAPCHKUX 3EMJIISIX MOXKE 3HAYHO IiABUIMTY BMICT a30Ty B I'pyHTi. Ha rimubuHax rpyary 0-10 cm, 10-
20 cM i 20-40 cm 3arasibHUM BMICT a30Ty € HalBUMIIKMM Ha BapianTi BS50. 3acTocyBaHHs 6i0ra3oBoi cycneHsii Moxe
MOKPAIIWTY PiBEHb 3a0€3M1€YEHHS IPYHTY JOCTYIIHUM (POC(OPOM, ajie MiABUILEHHS YaCTKU 6i0ra30Boi CyCeHsii 1o
BS75, BS100 npuBonuTh 10 3HIWKEHHS BMicTy docdopy. biorazosa cycrnensis 36ispmunsia BMICT LOCTYIIHOTO KaJiio, y
BapianTi BS50 6yB HaiBumuM. Y mapax rpyHTy 0-10 cM, 10-20 cm i 20-40 cM BMiCT OpraHiuHOi pe4OBUHY B IPYHTI
MaJio Taky TeHjeHuio: BS100>BS75>BS50>BS25>CF>CK, a BMiCT opraHiqyHoi pe4oBUHU B I'PYHTi 306i1bL1yBaBCsI 3i
36i/IbIIEHHSM KOHLEHTpAllil cycnensii 6iorasy. 3acTocyBaHHs 6i0ra3oBoi CcycreHsii nigBuIyBaao akTUBHICTb
1IyKpo3y, ypeasu, pocdaTasy, KaTanaszy B I'PyHTI. 3i 36ibLIeHHAM 4acTKY 6i0ra3oBoi cycreHsii BposkaiiHicTb
nieHuni 3poca go BS50, a noTiM noyasna 3HWKYBaTUCS i3 IOAAbIIMM 30i/IbIIEHHSIM YaCTKU CYCIIEH3i].
YpoxarHicTs nueHuti Ha BapianTi BS50 6ysia HaiiBumolo nopiBHsHO 3 CF, BS25, BS75 i BS100, 36inbmenHs
craHoBuno 30,79 %, 13,61 %, 4,31 % i 34,06 % BiANOBiTHO, i MK HUMU CIIOCTepiraanucs JOCTOBIPHi BiGMiHHOCTI
(p<0,05). BS50 - e onTuMasnbHa KOMOiHallisl 6i0ra3oBoi cycriensii Ta XiMiuHoro 1o6puBa, sika MoXXe foope

BiZIOBigaTy NOTpebam MIIeHULli O3UMill.

2. Zhoukou is located in the southeast of Henan Province, China, which is the core area of grain production. Lime
concretion black soil is one of the main low-yield soil types in this region, which has the characteristics of heavy
clay, compact soil layer, poor aeration and low organic matter content, so it is urgent to carry out the task of
improving the soil fertility. Biogas slurry contains a variety of nutrients, which can improve soil physical and
chemical properties, increase soil enzyme activity, improve crop biological properties and promote crop growth. In
this study, we systematically analyzed the effects of different proportions of combined application of biogas slurry
and chemical fertilizer on the physicochemical properties and enzyme activities of different soil layers in the of
lime concretion black soil of the Huang-Huai-Hai Plain, as well as the effects on the growth and development of
winter wheat, and determined the appropriate amount of biogas slurry suitable for Zhoukou area, so as to provide



a scientific basis for the improvement of the soil of the of lime concretion black soil, and provide a reference for
the application of biogas slurry in Ukraine, the improvement of soil texture and the realization of sustainable
agricultural development. There were significant differences between different soil layers, and between each
treatment and CK (control). After adding biogas slurry, the soil bulk density was significantly reduced, especially
BS50 (50 % nitrogen from biogas slurry and 50 % nitrogen from fertilizer during winter wheat planting) soil bulk
density was the smallest, and it was within the suitable bulk density range for winter wheat, which was conducive
to the growth and development of winter wheat and the increase in yield. Long-term application of chemical
fertilizer significantly decreased the number of large aggregates and increased the number of small aggregates,
and application of biogas slurry was beneficial to increase the aggregates with diameter more than 2 mm. The
stability of soil aggregates varies in different soil layers and under different treatment conditions. Biogas slurry
treatment is beneficial to increase the MWD (mean weight diameter) of 0-10 cm, 10-20 c¢m, 20-40 cm force-stable
aggregates and waterstable aggregates, with BS50 being the largest. The size order of MWD of force-stable
aggregates and MWD of water-stable aggregates in the vertical direction is 0-10 cm>10-20 cm>20-40 cm, and both
decrease with the increase of soil depth. The combined application of chemical fertilizers and biogas slurry made
the MWD of force-stable and water-stable aggregates significantly higher than those of other treatments,
increasing the stability and agglomeration of the soil. In the 0-10 cm soil layer, BS50 has the smallest percentage of
aggregate destruction (PAD) value of 36.52, which is 45.0 % and 46.74 % lower than CK and CF respectively. The
single application of chemical fertilizer CF will make the stability of soil aggregates worse and destroy the
aggregation of aggregates; while the combined application of organic fertilizer and chemical fertilizer will reduce
the degree of damage to aggregates and facilitate the aggregation of aggregates. Reasonable fertilizer application,
especially the BS50 treatment of biogas slurry and chemical fertilizers, has positive significance in maintaining the
stability of soil aggregates and improving soil quality. CF treatment can reduce pH, and application of biogas slurry
can increase pH. The application of biogas slurry in agricultural planting can significantly increase the nitrogen
content of the soil, thereby satisfying the absorption of nutrients by crops. In 0-10 cm, 10-20 cm, and 20-40 cm,
the total nitrogen content is highest by the BS50 treatment. The application of biogas slurry could improve the
supply level of soil available phosphorus, but increasing the proportion of biogas suspension to BS75, B100 leads to
a decrease in phosphorus content. In different soil layers, the available potassium content of BS50 treatment
combined with biogas slurry and chemical fertilizer was the highest. The soil organic matter content increased
with the increase of biogas slurry. In 0-10cm, 10-20 cm and 20-40 cm soil layers, the soil organic matter content
was in such order as BS100>BS75>BS50>BS25>CF>CK. Also, the use of biogas suspension increased the activity of
sucrose, urease, phosphatase, and catalase in the soil. The yield ofwinter wheat with BS50 treatment was the
highest, compared with CF, BS25, BS75 and BS100, the increases were 30.79 %,13.61 %, 4.31 % and 34.06 %,
respectively. BS50 is the optimal combination of biogas slurry and chemical fertilizer, which can well match the
nutrient demand of winter wheat at different growth and development stages, ensure the continuous supply of
nutrients, promote winter wheat nutrient growth and nutrient accumulation, and achieve the best level of winter
wheat yield.
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VIII. 3aKkJII04Hi BiZoMOCTi
BnacHe IlpizBume Im's I10-6aTbKOBI Menbuuk AHjIpitt BacuiboBid

TOJIOBH paju



BaacHe IlpizBume Im's I10-6aTbKOBI MenbHyK AH/IPi# BacuiboBid
TOJIOBYIOYOTO Ha 3acCiiaHHi
Bi,ILIIOBi,anIbHI/II';I 3a IIi,ILI‘OTOBKy 3axapueHko Ejnina AHartosiiBHa

00JIiKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




