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THE FUNCTION OF TECHNOLOGY IN SMALL-
SCALE FARMING INITIATIVES

Small farmers may now obtain important information and knowl-
edge thanks to technology. Farmers can obtain market prices, crop
management strategies, agricultural practices, and weather forecasts
via the internet, mobile applications, and online platforms. They can
use this information to enhance their farming operations, implement
best practices, and make well-informed decisions. Recently, technol-
ogies like remote sensing, geographic information systems (GIS), and
global positioning systems (GPS) assist small farmers increase crop
yields and maximize resource utilization. Because of the accurate field
mapping, soil analysis, and crop health monitoring made possible by
these technologies, farmers can only apply fertilizer, water, and other
inputs where and when they are required. This lessens the impact on
the environment, increases efficiency, and decreases resource waste.
Moreover, mobile applications and farm management software help
small farmers run their businesses more efficiently. Farm planning,
inventory tracking, financial management, and record keeping are all
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aided by these instruments. On the other hand, mobile phones and
apps have revolutionized farming methods. They give farmers access
to agricultural data and provide them with weather, market, and pest
outbreak notifications. Even for small-scale farmers, technology has
increased the accessibility and efficiency of agricultural machinery
and equipment. Mini-tractors, tillers, planters, and harvesters are
examples of small, reasonably priced equipment that can help small
agricultural projects by boosting output, lowering labor costs, and
enhancing overall efficiency. However, technological advancements
help small farmers to access and use more effective irrigation sys-
tems. Sensor-based irrigation technologies, sprinkler systems, and
drip irrigation allow for accurate water delivery, which lowers water
waste and boosts water-use efficiency. This is particularly helpful in
places with limited water supplies or unpredictable rainfall patterns.
Finally, small farmers now have more ways to sell their products and
reach markets thanks to technology. Fairer prices are made possible
by removing middlemen and connecting farmers and buyers directly
through e-commerce platforms, online marketplaces, and mobile ap-
plications. This makes it easier to access markets, lowers transaction
costs, and gives small farmers the chance to reach a larger consumer
base.

YIK 631.582

C.JI. CaB4eHKO, acIipaHT
Hauvionanvnuii Haykosuti uenmp «Incmumym 3emnepobcmea
Hauionanvnoi akademii azpaprux Hayx Yipainu»

BIOJIONYHA AKTUBHICTb YOPHO3EMY TUMOBOTIO
nAa KynabTyPAMU OPTAHIYHHUX CIBO3MIH

OpraHiuHe BUPOOHNUIITBO € MEPCIEKTVBHVMM HAIPsAMOM, JOTpPU-
MaHHA AKOTO CIIPMATUME IIOKPALJAaHHIO €KOJIOTIYHOIO CTaHy IPYHTIB,
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AKOCTI CI/IbCbKOTOCIIOIapChKOI IIPOAYKIIil, PO3IIVPEHHIO ACOPTYMEH -
Ty FOTOBOI €KOJIOTiYHO Oe311eYHOI PO YKIIii Ta 3aJ0BOJIEHHIO IIOIIUTY
Ha pi3Hi BU/IY OpraHiYHOI PO YKIiL.

Cepep 6aratbox arpOHOMIYHUX 3aXOJIiB, SIKi CHPUSIOTH 3abe3Iie-
YEHHIO Ha/Ie)KHOTO PiBHA MPOAYKTUBHOCTI CI/IbCHKOTOCIOAAPChKUX
Ky/IbTYp BMCOKOI AKOCTi, BaXX/IMBa POJIb HANEXWUTh CiBO3MiHaM.
PuHKOBi yMOBU BefieHHs 3eMepo6CTBa Ta HOTpeOU BUPOOHUI[TBA
BYIMaralTb TaKOTO pO3MIillleHHA KY/IbTYpP Y CiBO3MIHAX, AKe CIpUA-
1o 6 crabinisarnii Ta BiATBOPEHHIO POMIOYOCTI IPYHTY, ITOKPAIIAHHIO
diTocaniTapHOrO CTaHy MOCIBiB Ta rapaHTYBA/IO €KOJIOTIYHY Oe3IeKy
IIOBKi/IJIA.

BpaxoBytoun 6iomoriuyHi 0co61MBOCTI 1 3TaTHICTD MOTBOBUX KYIIb-
TYp He TiIIbKM BUKOPUCTOBYBATH, a i1 aKTMBHO Bi[IHOB/IIOBATY POIO-
4iCTb I'PYHTY, CiBO3MiHa iCTOTHO BIUIMBA€E Ha Taki pakTopy poproydoc-
Ti, K 3a0€3IeYeHICTh MOXXMBHUMY pPEYOBMHAMU i BOJIOTOIO, BMICT
TyMycCYy, Oiooriunmit pe>xxum, GpisudHi BTacTMBOCTI Ta IBUAKICTD fie-
TOKCHKAIl IKiI/IMBUX PEYOBMH, 110 HAAXOAATD Y IPYHT.

LlemonosopyitHiBHA 3[aTHICTh IPYHTY BimoOpakae HisbHICTDH
IPyI MiKpoopraHismiB i rpu6is, siki 3a aepoOHUX YMOB PO3K/Iaal0Th
KJIITKOBVHY IUIAXOM TiIpO/i3y LIEMI0/I03M Ta CTYIIHD 1i OKMC/IEHHS.
B pesynbraTi posKnIaflaHHA BUHMKAIOTb INPOMDKHI IPOJYKTH, LIO
okucmowTbea no CO, i H 0.

Lenrono3opyiiHiBHY aKTUBHICTb I'PYHTY BU3Ha4a/IM aIlTiKal[iiiHUM
METOJ,OM 32 JJOIIOMOTOXO0 JI/IAHOI TKAaHMHM Ha CK/IAHMX IJTAaCTMHAX, I10-
MillleHUX B OPHUII IIap IPYHTY — 30HY IHTEHCMBHOI'O PO3BUTKY KOpe-
HeBUX CUCTeM pociuH. TepMiH excnosuuii nnactus — 30 gHiB.

HocnipKeHHa MpOBOAWIN B KOPOTKOPOTALIIHMX CiBO3MiHax IIifi
MIIEHNIIEIO0 APOI0, COEI0, IIPOCOM i IPEYKOI0 3a PI3HNX BUMIB OPraHigYHO-
ro ynoOpeHHs: MOOiYHa IPOAYKIIiA MOMepefHNKIB (II. I IL); I IL IL +
+ MiC/SDKHUBHUI CUZEpaIbHUM MOCiB (peppka oOriifiHa); M. I. I +
+ cupiepanbHuMii OCiB + «bio-Tenb» (opraniune pigke fo6pUBO), AKMit
BHOCIUIN Y (pa3i MOBHMX CXOfiB i IBiTiHHS.




3a pesynbratamMu fOCTiKeHb y 2023-2024 pp. BUABIEHO, 1110 Hail-
aKTMBHIIlle PO3K/Ia[JaHHs JULTHOTO IIOJIOTHA Bij0yBanocs Imif mociBamu
coi 3a KOMIIIEKCHOTO 3aCTOCYBaHHA 0iofoOpumB (II. IL. II. + cujepar +
+ «bio-Tenb»), me 1jeit MOKa3HUK CTaHOBUB 23,7-25,0%.

[ToMiK ROCHi)KYBaHMX KY/IBTYP KOPOTKOPOTALIHMX CiBO3MiH
HallaKTHBHIllle PO3K/IaJjaHHs KIITKOBMHM BijOy10Cs B IociBax Imiie-
HuLi Apoi 22,3-23,4% y 3-IinbHi CiBO3MiHI 3 I'PEYKOI0, HAMHIDK-
4e )X B II0CiBaxX IIIEHMI Apoi y ciBo3MiHi 3 nmpocom — 17,4-19,8%.
llenono3opyitHiBHa aKTMBHICTh IPYHTy B IIOCiBax TIpedky Oyna
Ha piBHi Bift 17,8 1o 21,8%, y nociBax nmpoca — 18,2-24,2% BifgnosigHo.

AHajtizyoun pesynbTaTy JOCIDKEHDb 32 CUCTeMaMy yHOOpeHH:
3’ICOBaHO, 1[0 HAJI0i/IbIIOro PO3K/IaJaHHA JULTHOTO ITOJIOTHA OCATIN
3a BHECEHH IIiJl Ky/IbTypy NOOIYHOI MPOAYKIii IOlIepeJHNUKIB Y I0-
ciBax rpeuyku Ta mpoca (21,8 i 24,2%), 3a BHeCeHHs KOMIUIEKCHOTO
OpraHiuHOro ygoOpeHHs y IociBax coi, a 3a BHECEHHS II. IL. II. i3 cu-
IepaIbHIM IOCiBOM — MIIEHNUIi APOi, Ie 11i TIOKa3HMUKM Oy/IM B MeXKax
19,8-23,4%.

OTxe, 3a0e3neyeHHs BUPOOHMKIB OpraHivyHOI IPOAYKIii HAayKOBO
OOIPYHTOBaHNMMU, KOHKYPEHTOCIIPOMOXXHVIMI TEXHOJIOTiIMM BMPO-
I[yBaHH, aIalITOBAHVIMI JIO YMOB PETriOHY € aKTyaIbHOIO IIPO6IEMOIO
B yMOBax cborofieHHs. Oco6nMMBOI aKTyaIbHOCTI HabyBae opraHiuHe
BUPOOHUIITBO Ci/IbCHKOTOCIIONAPCHKOI MPOAYKLII ISl  [JIETMYHOTO
1 JUTAYOrO Xap4yyBaHHA, Yi/IbHE Miclie B AKiN BIBOGUTHCA IIPOLYK-
TaM i3 3epHOBMX, 36pHOO0OOBNMX, OJITHMX 1 KPYIT IHUX KY/IBTYp. 3a
TaKMX YMOB 0i0/IOTiYHa aKTMBHICTb I'PYHTY, BUXOASYM 3 iHTEHCUB-
HOCTi OpraHi4HOTrO yIOOpeHHs 3 BpaXyBaHHSAM Cy4acHUX TPEHIB, €
Ha/I3BMYAIHO Ba)K/IMBJMM ITOKa3HIKOM.




VIIK 633.3

M.M. JKyk, acripanT
Haujionanvnuii Hayxosuii uenmp «Incmumym 3emnepobcmea
HauionanvHoi akademii aepapHux Hayk Ykpainu»

ATPOKNIMATWUYHI NEPEAYMOBMU
BUPOLLYBAHHA O3UMUX NMPOMDKHUX
MOCIBIB B YMOBAX TEPHOMI/1IbCbKOI OBJ1.

XapaKTepHOI OCOONMMBICTIO BefleHHS CiTbCHKOTOCIIOAAPCHKOTO
BUpoOHNITBA KiHIA XX movaTky XXI cT. € Te, 1110 BOHO IPOXOJUTD
B yMOBaX KIIMaTMYHUX 3MiH SIK 3ara/bHOIIAHETAPHOTO MAacIITady
Tak i B Mexxax TepHominbcbkoi 0671. [1].

3a manumu NASA rnobanpHe NOTeIUTiHHA po3novanocsa y 1977 p.
i TpuBae foHuHi. IIpyn 4yoMy 3 pOKy B PiK CIIOCTEpIraeTbCA TEHAEHIiA
L1070 IIOCTYIIOBOTO IiJBUILIEHHA TEMIIEPATYPHOro pexxumy. Y 2023 p.
TeMIlepaTypa HOBiTps Ha IvTaHeTi 3ems 6yna Ha 1,36°C Buie mopis-
HAHO i3 goingycTpianbHuM nepigom Kinng XIX ct. Ocranni 10 pokis
CTa/IM HAMITeIUTIIVIMY 32 BCIO iCTOPIiI0 CIIOCTepeXKeHb [2].

[mo6anbHi KIiMaTHyHi 3MiHN I/IaHETAPHOTO MAcIITa0y 3HAMIIIN
CBOE BifjoOpakeHHs i Ha TepuTopii TepHOMiNbCHKOI 0071., ate TYT Liei
npoliec posnovascA 3 1988 p. 3 11poro 4acy crocrepira€Tbcs MocTy-
II0OBE 3POCTAaHHA CE€PeJHbOPIYHOI TEMIIEPATyPU HOBITP:, AKa JO 3MiH
craHoBuna 7,2°C, a IpOTArOM HacTYIIHUX POKiB 3pOCTaJia, i B epiof,
novarky 20-x pokiB 3Haxopwiacs Ha piBai 9,0°C [1].

3pOCTaHHA TEMIEPATYPHOTO PEXVMY HEpO3PMBHO IIOB s3aHO i3
TEII03a0€e3IIeUeHICTIO BEreTaIliifHoro Mepiogy — CyMOI0 aKTMBHMX Ta
eeKTMBHIX TeMIIepaTyp, sIKi BIVIMBAIOTh Ha IIPOLIECH POCTY, PO3BUTKY
Ta (POpMyBaHH: IPOYKTUBHOCTI Ci/IbCHKOTOCIIONAPCHKIX KYIBTYP. Tak,
y niepiop; 1881-1960 pp. cyma akTMBHMX TeMIlepaTyp Mo TepHOMiNbChKiil
0671. Bume +5°C ctaHoBmma 2861°C, a Ha moyarky 20-x pokiB XXI cT. -
3385 °C. [1na piBHA +10°C Ta +15°C 3a3HaueHi NOKa3HUKM 3HAXOAVINCS
Ha piBHi BifnoBifHO 251512930 Ta 176312361 °C.
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AHajioriyHa CUTYyallisl CIIOCTePiraeTbes i MO0 cyMM epeKTUBHUX
TeMIIepaTyp, Jie TAKOXK BiOyBa€eThCs i 3pOCTaHHS HOPIBHSAHO i3 Oara-
TOPIYHOIO KJIIMaTMYHOK HOpMOIO [1].

Oco6/1mBO BOXXIMBYM /I BUPOIYBAaHHA BCiX 06€3 BIMHATKY Ci/lb-
CBKOTOCIIOfIAPCHKIX KYIBTYp € 3abes3ledeHHs Ix Bomorow. OpHak
3MiHU KTIMaTy i ClipyYMHeHe HUMM I7100a/IbHe ITOTEIUTiHHS 3YMOBUIN
3pOCTaHHA IIOCYILIIMBOCTI BEreTalifiHOrO Iepiofy Ta HEPIBHOMIpHUIA
posnozin atMmochepHMX OIasiiB 3a BereTariio.

Bce 1e BuMarae B arpapiiB 3MiHM IiJXO/iB 10 BEJ€HH arPAapHOrO
BUpoOHNNTBa. OHUM i3 HUX € BUPOIIYBAaHHA O3VMMUX IIPOMDKHMX
KY/IBTYP, OCOOIMBO Ije aKTya/JbHO [JIA TOCIOAAPCTB i3 pO3BUHYTUM
TBAPVHHUIITBOM.

Ha cporopni B YKpaini HalfpO3IOBCIO/KEHIIIMMU NIPENCTaBHIKA-
MM Li€] TPYIIN € )XUTO 03uMe (TiOpujHe Ta COPTOBE), TPUTHKAJIE O3U-
Me Ta TOPOUIOK ITAHHOHCHKMIA.

Bionoriuni 0co6/1MBOCTI 3a3HaYeHUX KY/IBTYP JAIOTh MOXK/IMBICTDH
BUCIBaTy IX y BepecHi, a ypoxkail 3e/ieHoi Macy 30MpaeTbcs y KBiT-
Hi-TpaBHi HAaCTYIHOro poOKy. 3aBHsKM LbOMy e(deKTUBHille BUKO-
PUCTOBYIOTbCA TPYHTOBO-K/IIMaTU4HI pecypcu, TBapMHHMULTBO 3a-
0e31revyeTbCcsl BUCOKOSKICHMMY KOPMaMU, BilOyBa€TbCsl CeKBeCcTpa-
Lis BYITIEL[I0 TAKMMM arpoOLIEHO3aMy B OCIHHIN Ta paHHbOBECHAHUI
nepioy Ta cumbioTnyHa ¢ikcanis atmocdepHoro HiTporeny [3].

3pOCTaHHA CyMM aKTVBHMX Ta (PEKTVBHMX TeMIIEPATyp CTBOPIO-
I0Tb HeOOXi/JHi IepeyMOBY /1151 BUCIBaHHS MIiCTIAYKICHUX SIPUX Mi3HIX
KYJIBTYP — KYKYPY/3H, Coi, Tpeukn [3].

OTtxe, Io6anpHe MOTEIUIIHHA Ta 3MiHM KJIiMary, sKi 3HaiLIUIN
CBO€ BifjoOpakeHHs Ha Tepurtopil TepHONiNBCHKOI 06I., CIPUAIOTH
BUPOIIYBaHHIO O3MMIX IPOMDKHUX, I/ IX 30MpaHHs — HiCIAyKic-
HUX KYJIBTYP.

Cmicok nireparypn

1. Cenuxk LI, Cupgopyk LIL., llyBap A.M., Iymentux M.A., ITanb-

kesuy B.C., Impir LI, Topynw M.B. KopmoBrmpoObHMITBO
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Hauionanvhoi akademii azpaprux Hayx Ypainu»

E®EKTUBHICTb BMPOBAAXKEHHA O3MMUX
3EPHOBUX Y CIBO3MIHAX NICOCTENY

Ha cygacHOMYy eTari ciTbCbKOrOCIOAapChKOro BUpoOHNIITBA YKpai-
HII BiffOy/Mcs JOKOPiHHI ITepeTBOPEHH:, 10 3yMOBIJIN 3aIIPOBA/KEH-
HA HOBMX (pOPM TOCIOAAPIOBAHHA HA 3acajiaX NPMBATHOI BIACHOCTI
Ha 3eMTI0, CpopMyBaICs PUHKOBI BUPOOHNYI BiTHOCHHM, B OCHOBI
AKMX JIOKNUTh TOBAPHO-TPOIIOBMII OOIr i3 METOI0 OTPMMAHHS MaKCU-
MaJIbHOrO NpuOyTKy. EXCTeHCMBHMIT MifXin JO BUKOPUCTaHHA 3eMJI
COPUYVMHWINA TOPYLIEHHA €KOJOTriYHOI piBHOBATM B HABKOIMUIIHbOMY
IPUPOZHOMY CepelOBMIII Ta BiIMOBY BiJi HAayKOBO OOIPYHTOBaHMX
CiBO3MiH.

Y cydacHux ymoBax 3pocTa€ po/ib CiBO3MiH AK OpraHi3aliifHOI
MOfielIi CcuCTeMy 3eM/IepoOCTBA Yy BUPILIEHHI OCHOBHUX IIOJIOXKEHb
PO3BUTKY 1 JOCATHEHHA BUCOKOI Ta CTaj0l IPOAYKTMBHOCTI 3a 3a-
Oe3IeyeHHs BIITBOPEHHS POJIOYOCTi IPYHTIB i OXOPOHM JOBKI/JIA.
Crernasisanis ciTbChbKOroCIOfapChKOro BUPOOHNIITBA CTAaBUTh HOBI
BIIMOTO I1[0f0 N0o6yAoBM ciBo3miH. Ha ocHOBi mpaBuibHOI ciBo3Mi-
HJI MOYKHA YCIIIIIHO, 3 HAJ0Oi/IBIIO Bifjjadyero i HafIMEHIIMMI 3aTpa-
TaMM 3alpOBaJPKyBaTy BCi iHII eeMEeHTM Cy4YaCHUX TEXHOJIOTII:
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00pO6ITOK IPYHTY, YyEOOpEeHHsI, 3aXMUCT POCIVH Bijj IIKiIIMBUX Opra-
Hi3MiB, Tomjo. HaykoBo 06rpyHTOBaHa CiBO3MiHa Ma€ Be/luKe 3HaUYEH-
HS JUIS NiIBUILIEHHS KY/IbTYPU 3eM/Iep0oOCTBa, BiATBOPEHHS 11 MiJBU-
LIEHHA POJIOYOCTI IPYHTY, POCTY BPOXKaiTHOCTI C.-T. Ky/IbTYp 1 peHTa-
0e/bHOCTI BUPOOHMUIITBA.

Hayxosusamu HHIJ «I3 HAAH» npoBogunucs focnifiKeHHA 3 BU-
BYCHHSA BIUIVBY IIOIIEPEIHNKIB Ta CUCTeM YOOPEHHS Ha IIPORYKTVB-
HICTb, YPOXKAMHICTD 1 AKICTh O3MMUX 3€pPHOBUX KY/IbTYp y Pi3HOpO-
TAliTHNX CiBO3MiHaX, SIKi MPOVIIIN BUIPOOYBAaHHS 3 MOAA/IBIINM
BIIPOBAJKEHHAM B rocniogapcrsax Jlicocremy.

3a pesynbraramn BuposajpkeHHA B OI' «Pycp» KuiBcpkoi o6,
YPO>KaiHIiCTb MIeHNI 031Moi Ha POHi OpraHo-MiHepaIbHOI CUCTEMI
ynobpenns (nobiuna nponykuisa nonepeauuka + N P K ) micns coi
AK IIOIIepPeHNKA, CTAHOBWIA 5,4 T/Ta. YMOBHO 4ucTuii mpnbyToK 6ys
Ha piBHi 13,8 Tuc. rpu/ra 3a peHrtabenbHocTi 102%. BripoBamkeHHA
po3pobku B ceperHbOMY 3a 2022-2024 pp. 3ab6e3neunio miiBUIIEH-
Hs BpPOXKaITHOCTI 3epHa IieHuIi o3umoi Ha 0,8 T/ra, IOpiBHSHO 3 Oa-
30BOI0 TEXHOJIOTIEI0 BUPOLIYBAHHA, NPUIHATOKN B TOCIOAAPCTBI.
Bupo6Huyi BuTpaTty mpu LbOMy 3MeHIIyBanucs Ha 14%, a peHTa-
OenpHicTb miBUIIyBanacs Ha 18%.

Briposamkenus B O «Mpisi» Uepkacbkoi 0671. 3a6e3neunnio Bpo-
JKAHICTP MIIeHNII 03MMOl Ta XXUTa 03UMOro Ha (oHi opraHo-miHe-
panpHOi cucteMu ynoOpeHHs (mo6iuyHa HpPOAYKINis MOIepemsHMKa +
+ N P K ) micna coi Ak momepennuka Ha piBHi 6,2 T/ra mineHu-
i Ta 6,4 T/ra >KMTa 03MMOTrO. YMOBHO YNCTWII NPMOYTOK CTAaHOBMB
14,6 Tvic. rpH/Ta A1 MIIeHNI 03MMoi Ta 12,1 TyC. rpH/Ta IJId )KUTa 031-
MOT0 3a piBHA peHTabenbHOCTI 114 i 101% BigmosinHO. BipoBamkenHa
po3pobKu B ceperHbOMY 32 2022-2024 pp. 3abe3neunsio MmiiBUIIEeHHS
BPO>KafHOCTi 3epHa IIIeHuIi o34Mol Ha 1,2 T/ra Ta >KuUTa 03MMOTO
Ha 0,9 T/ra, TOPiBHAHO 3 6a30BOI0 TEXHOJIOTI€I0 BUPOLIYBAHHA, IPUIi-
HATOIO B TOCTIOAAPCTBi. BipoOHIYi BUTpaTy Ipy IIbOMY 3MEHIITyBaJIN-
ca Ha 17-21%, a peHTabeIbHICTD MigBUITYBanaca Ha 22-26%.
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3a pesynpraramu BruposamkeHHA B DI «J/lan» KuiBcpkoi o061,
YPOKaiHIiCTh uTa 03uMoro Ha (oHi opraHo-MiHepaabHOI CUCTe-
Mu ynobpenns (mo6iuna mpopykuis nonepegunka + N P, K ) mic-
N4 ol AK IOINEepeNHMKa, CTAaHOBMUIA 6,8 T/ra. YMOBHO YMCTUI IPU-
Oyrox 6yB Ha piBHi 12,8 Tuc. rpH/ra 3a piBHA peHTabembHOCTI 99%.
BripoBampkeHHs po3pobku B cepenHboMy 3a 2022-2024 pp. 3abesre-
Y)JIO MiJBUIEHHA BPOXKalTHOCTi 3€pHa >XK1Ta 031MOro Ha 1,6 T/ra, 11o-
PiBHSHO 3 6a30BOI0 TEXHOJIOTIEI0 BUPOIIYBaHHS, IPUIHATOI B TOC-
nozapcTBi. Bupo6Huyi BuTpaty npu 1jpboMy 3MeHIIyBascsa Ha 18%,
a peHTabenbHICTD 30inbIIyBamacs Ha 22%.

OT>xe, BUPOILIYBaHHSA O3MMMX 3€PHOBMX Y HayKOBO OOI'PYHTOBa-
HUX CiBO3MiHax Ha 6asi rocmofapcTB JiCOCTENOBOI 30HM Malu IO-
3uTUBHMII edeKT. BipoBapkeHHA IMX KYIbTYp 3abe3lednio miaBu-
IIeHHS BPO>XKaHOCTI MUIeHNIIi Ta )urta o3uMux Bix 0,8 mo 1,6 T/ra,

peHTabenbHOCTI Bif 18 10 26%.

YIK 633.15:633.34

B.M. Tokapes, acripaHT
Ymancokuti HayioHanvHuti yHieepcumem cadieHuumea

CTAH BUPOBHUL,TBA KYKYPYA3WU | COI
B YMOBAX YEPKACbKOI OBJ1.

Cepep cimbCbKOTOCIOAPCHKUX KY/IBTYP, AKi BUPOLIYIOTbCA B YKpai-
Hi, IpOBifiHe MicIle 3aIMaOTh KyKypyzn3a Ta cos [1]. B ocranHi iBa
POKU, KoM eKOHOMiKa Hamoi KpaiHu QyHKIIIOHY€ Y CKIAJHNUX YMO-
BaX CHPUYMHEHUX BiMTHOI0, CIIOCTEPIra€ThCsA 3POCTAaHHA IOCIOAAp-
CbKOTO Ta €KOHOMIYHOTO 3Ha4YeHHsA LMX KynbTyp. lle mos’s3aHo
3 TUM, 11JO BOHM € €KIIOPTOOPIEHTOBAHVMM Ta BUCOKOMAap>K/HA/IbHM-
MM, @ OTXKe 3a0e3IeuyoTh HaIXOPKEeHHs Ba/JIOTHUX KOLITIB y OI0f-
JKeT Jlep>KaBM.
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3a jarnmu Jlep>xaBHOI CTY>KOM CTaTUCTVKY YKpaiHy, B YepKachbKiit
00J1. KyKypy/3a 3aiiMae HaiOinblIi IIowIi cepes 3epHOBUX KYJIBTYP,
a cos — cepefi 3epH06060BUX [2] (Tabm.).

Oco6nuBicTIO fUHAMIKY PO3MipiB IUIOLI, HA SIKUX BUPOLIYBAIACs
KYKYypYyZ3a, € Te, L[J0 CIIOCTepiraeThbcs 11 SMeHIlIeHHA Bif 444,7 Tuc. ra
y 2020 p. mo 326,3 Tuc. ra'y 2023 p. Lle, IMOBipHO, 3yMOBJIEHO HU3b-
KOI0 ypOXKaiHICTIO faHol Kynbrypu y 2020 p., AKa cTaHOBM/IA JIMIIE
3,71 1/ra. B Toit camMmit 9ac 06CATY BUPOIIYBaHHA COi 3pOCTAIOTD — i3
79,4 Tuc.ray 2020 p. go 110,0 Tuc. ra 2023 p.

YpoxxaiHiCTb KYKypy/3yu Ta COI 3a pOKaMU JOCIIKEHDb Bapiroe
Yy BOCUTH IIVPOKOMY Aiala3oHi — BigmosigHo Bif 3,71 Ty 2020 p.
1o 8,95 T/ray 2021 p. Ta 1,25 t/ra'y 2020 p. 1o 2,45 1/ra'y 2021 p. Ile
MO)ke OyTV IIOB’$13aHO i3 HeCHpUATINBUMU HOTOJHUMY YMOBaMU,
AKI CK/Iaflannca B POKM 13 HU3bKOIO YPOXKAMHICTIO IIUX KYIbTYP.

BanoBwnit 36ip 3epHa KyKypy/3u Ta HaciHH:A col B Yepkacbkiii 001
3HAXO[IMThCA Ha piBHi BifnosifHo 1650,8—-3634,5 T2 99,5-261,7 1/ra.

OCHOBHi NOKa3HUKYN BUPOOHUIITBA KyKyPYA3H Ta COl
B YepkachbKiii 0671.

Poxn
Kymerypu 2020 2021 2022 2023
ITnowya 3 sixoi 3i6paro ypoxcaii, muc. 2a
Kyxypynsa 444,7 406,1 362,1 356,3
Cosn 79,4 79,0 104,9 110,0
Banosuii 36ip, muc. m
Kykypynsa 1650,8 3634,5 2400,5 3035,7
Cosa 99,5 193,7 226,9 261,7
Ypoxcaiinicmo, m/2a
Kykypynsa 3,71 8,95 6,63 8,52
Cosn 1,25 2,45 2,16 2,38
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[TopiBHsAMBHNMIT aHaJIi3 00CATIB BalOBOr0O 300py KYKYpY/3M Ta COl
B Yepkacbkiit 001. i3 BifiIOBigHMMM TTOKa3HMKaMu Bciel YkpalHm BKa-
3y€ Ha HEBE/NIMKY YaCTKy PerioHy y BUPOOHMIITBI JaHUX BUJB IIpO-
nykui. Tak, 3a7ieXXHO Bifi POKy HOCII)KeHb, 3a3HAYE€HMII ITOKA3HUK
CTaHOBUTD 5,45-9,78% nna Kykypynsu ta 3,56—6,59% p1a col.
OTXe, KYKypy/i3a i cost BifjirparoTh Ba>K/IMBY pOJIb Y BUPOOHMIITBI
CI/IBCBKOTOCIIONAPCHhKOI MpopyKil Yepkacbkol 007., IO BUMArae
PO3pOOKYM HOBUX Ta YIOCKOHA/ICHHA iCHYIOUMX TEXHOIOTIYHNX 3aXO0-
OiB BUPOIIYBaHHA LVX KY/IbTYP /1A MIABUIIEHHA IX YPOXKallHOCTI Ta
BaJIOBUX 300PiB.
Cmicok nireparypn
1. Ilerpuuenko B.®., JIuxousop B.B. Pocimuunurso. Hosi Tex-
HOJIOTII BMpPOLIYBaHHA IIONbOBUX KY/IbTYp: HNifpy4HUK. JIbBiB:
HB® «Ykpainceki Texnonorii». 2020. 806 c.

2. Pocnuuunurso Ykpainn. [lep)xaBHa cmy>k6a cTaTUCTUKY YKpai-
Hu. URL: https://www.ukrstat.gov.ua/druk/publicat/kat_u/2022/
zb/05/zb_rosl_2021.pdf.

VIIK 631.582

LI. InTBUHEHKO, acmipaHT
Haujionanvruii Haykosuii uenmp «Incmumym 3emnepo6cmea
HauionanvHoi akademii aepapHux Hayk Ykpainu»

BYPAKW LLYKPOBI Y CIBO3MIHAX /IICOCTENY

3HaueHHs CiBO3MIiHM Y Cy9acHOMY 3eM/1epo6CTBi 06yMOBIIeHO 6io-
JIOTIYHMMU 0COOMMBOCTAMM TIONIbOBUX KYIBTYPp. [IpaBuibHO cKtaze-
Ha i 3alpoBaJ)KeHa CiIBO3MiHa Ma€ BeMKe 3HAaYeHHA J/IA IiIBUIEH-
HS KYJIbTYpU 3eM/IepoOCTBa, BifTBOPEHHS 71 30€peXKeHHs pOJI0YOCTi
IPYHTY, POCTY YPOXKaiTHOCTI CI/IbChKOTOCIIOIAPChKUX KY/IbTYP 1 peH-
TabeIbHOCTI 3eMIepoOCTBa.
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OCHOBHUM IPVMHIMIIOM HOOYJZOBM Ta BIIPOBA/KEHHA HAYKOBO
OOIPYHTOBaHMX CiBO3MIH y TOCHOZApCTBax Ma€e OyTu po3MiljeHHS
HOCIiBiB MIIEHNUI]i 031MOi, COHALIHNKA, KYKYPYI3U, LYKPOBUX Oypsi-
KiB i1 iHIIMX DPOBIHMX KYIBTYP MiC/Is1 HAYKOBO OOIPYHTOBAHMX I10-
MEPENHNKIB 3 JOTPUMAHHAM OINTUMAJIbHUX NEPIOAIB X MOBEPHEHHA
Ha IIOII€PEeJHE MiClle BUPOLyBaHHA.

[ITo6 mpaBUIBHO PO3MICTUTH ¥ OLIIHUTH Pi3Hi KYIBTYpPH SIK IIOIIe-
PEeNHMKY B CiBO3MiHi, iX ZOLi/IBHO 00’€HYBATH Y IPYIIN, BPaXOBYIOUYN
6io710Ti4HI 0COONMMBOCTI, TEXHOJIOTII0 BUPOIYBaHHS i BIUIUB Ha ypo-
YKaHICTh HACTYIHUX KY/IBTYP Y CiBo3MiHi. Bypsiku ykposi Bubariu-
Bi 10 IIOIIEpENHMKIB 1 BUCOKI BpOyKal JAlOTh /IMIIE 32 YMOBU JOCTAT-
HBOTO 3a0e3eYeHHsA POC/INH BOJIOTOI0 Ta IIOKMBHUMM Pe4OBJHAMIMI
Ha I'PYHTaX, YMCTUX BiJ 6yp sHiB.

Bypsiku 1yKpoBi € LiHHMM IOIIepeTHUKOM JyIsi 6araTbox Cib-
CbKOTOCIIOJAPChKUX KYABTYP i 3HAYHO IiIBUIYIOTh 3arajbHy IIPO-
OYKTUBHICTD IIOIbOBMX CIBO3MIH 1 € OJHI€I0 3 OCHOBHMX TE€XHIYHUX
KyIbTyp. 3a BpoxxaitHocTi 40,0 T/ra BoHM 3a0e3nedyoTh BuXif 5,0-
5,5 T uykpy, 1,5-2,0 T rmuku, 26,0-28,0 T cuporo xomy, 1,5-1,8 T
MeJIACH, AKI BUKOPUCTOBYIOTbCA Ha KOPM. 100 KT KOpeHeIUIoxiB BiJi-
MOBiZAIOTh 26 KOPMOBUM ONVIHUIIAM 1 MICTATH 1,2 KI IepeTpaBHOIO
nporeiny. Lle ofHa 3 HAMIIPOAYKTUBHIIINX Ci/IbCHKOTOCIIOAAPChKUX
KY/IBTYP.

3 nepexo oM Ha PMHKOBI BiTHOCMHM B €KOHOMIlli, IIpMBaTU3alli€I0
3eMJIi Ta opraHisaiii€ro ApiOHNX pepMepChKMX TOCIIOAPCTB 3 HeBe-
JIMKOIO IJIOLIEI0 3€M/IEKOPUCTYBAaHHA V1 3aHela]| TBapMHHUIBKOI Ia-
y3i pusBenu Jo roctporo AedinuTy BUpOOHUIITBA TOBAPHOI IPO-
OYKIIil Ta BHECEHHA THOIO, PYMHALI KIACMYHUX CIBO3MIH 1 3HAYHOTO
CKOPOYeHHA MOCIBHUX IUIoL] OypsKiB HykpoBux. ¥ 2022 p. 6ypskiB
ITyKpOoBUX Oy/10 ocisiHO B YKpaini miire Ha roromi 180,4 Tyic. ra mpo-
™ 1 MiH 475 Tuc. ra B 90-X poKax MUHYIOTO CTOITTA.

BaxnuBuM 3aBJaHHAM € aKTHBi3allid HAyKOBOIO IIOTEHILiamy
rajaysi, pO3BUTKY arpapHOl HayKy I BIPOBAPKEHHS Yy BUPOOHMUY
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IPAaKTHKY alall TUBHYUX TEXHOJIOTii BUPOILYBaHHs OYPSKiB ITYKPOBUX
3a 0OMe>XeHNX YMOB BUKOPUCTAHHA 3ac00iB 3aXICTy POC/INH, MiHe-
PaJIbHUX i OpraHiyHUX JOOPUB.

Hayxosusamu HHIT «I3 HAAH» npoBogATbCs JOCTiA>KEHHS 3 BI-
BYCHHA BIUIVBY IIOIIEPEJHVKIB Ta CUCTeMU YAOOpEHHS Ha IIPOMYyK-
TUBHICTb, YPOXKaHICTb i SAKICTh KOPEHEIIOAIiB OYPSKiB I[yKpOBUX
y nuBepcudikoBaHmx ciBosminax Jlicocrery.

Merta BoCIilPKeHb I0JIATAa€ Y BCTAHOBJIEHHI BIUIMBY OPTaHO-MiHe-
pabHUX JOOPUB Ta MONEPEHUKIB Ha IPOAYKTUBHICTD i eKOHOMIYHY
eeKTUBHICTD BUPOIIYBaHHs OypsKiB LYKpOBMX y AmBepcudikoBa-
HUX ciBo3MiHax JlicocTemy.

Bypsiku 1jykpoBi BuciBanm micis mireHuni o3uMoi y ausepcudi-
KOBaHMX 6- 1 8-IiIIbHUX CIBO3MiHAX 3a OPraHO-MiHepaAbHOI CUCTe-
100P100K100)
3 BHECEHHSM IPYHTOBUX Ta CTPaXOBUX TepOilMfiB Iij KyIbTypYy.

MU ypoOpenHs (mobiyHa mpopaykuis nomepemHuka + N

Texnonorisi BUpoIyBaHHA Ci/IbCBKOTOCIOJAPCHKUX KYIBTYP Y J10-
C/Tifil 3ara/IbHONPUIHATA I PEKOMEH/IOBAaHa /I 30HU IIPOBENEHHA
IOCIiI>KeHb.

Orxe, B ymoBax Jlicocreny YkpaiHM Ha 4OpHO3€MaX TUIIOBMUX,
OypsIKM LIYKpOBi, sIKi BUPOIyBaMyu B 6-8-NMiMbHKX CiBO3MiHAX Iic/Is
IIIEHNII 03MMO]I 3 HACMYEHHAM KY/IbTYpoIo Bif 12,5 1o 16,7% 3a op-
raHO-MiHepa/lbHOI CUCTeMU yHOOpeHHs 3abe3edyoTh BICOKI ITOKa3-
HVKJ BPOXXaMHOCTI, AKOCTI OTPMMAHOI IPOAYKII Ta €KOHOMi4HOI
epeKTVBHOCTI.

Tax, 3a pesynbraTamu fociifkerb y 2024 p. Oypsiku LIyKpoBi B 6-
i 8-ninbHMX ciBo3MiHax 3abe3neunnu 67,2 i 64,5 T/ra KOpEHEIIOAIB
3a mykpucrocti 19,451 19,28 % BinmoBifHO, yMOBHO YMCTHIT IpUOY-
TOK IIPY IIbOMY CTQHOBUB 79,6 i 75,5 Tuc. rpH/ra 3a peHTabenbHOCTI
2851272%.
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VIIK 632.9

P.P. Camy»ak, acripasT
Ymancokuti HayioHanvHutl yHisepcumem cadieHuymea

OCHOBHI ACMEKTU XIMIYHOTI O 3AXUCTY
MNWEHWNUI O3UMOI Bl CAXXKOBUX XBOPOb

Cepen 3epHOBUX KY/IbTYP, AKi BUPOLIYIOThCA B YKpaiHi, Hai0inb1i
BOX/INMBOIO € MIIEHNILA. 32 po3MipaMy NociBHMX 1oy y 2024 p.
BOHA 3aliMa€ Ipyre Miclie i3 IOKasHMKOM 4,4 MJIH ra, IOCTyIal4Ch
NMIe COHANIHMKOBI. BasmoBuil 36ip 3epHa CTAaHOBMB Y IIOTOYHOMY
poui 21,7 mnu T [1].

[Tenung —0CHOBHA MPOOBO/IbYA KY/IbTYpa He JIMILIE B YKpaiHi,
azme i y cBiti. BogHouac Bax/mBO 3abe3mednTy He JuIIE BUCOKUIA
BaJIOBMIT 30ip 3epHa, a TAKOX i BifTIOBiTHI IOKa3HUKM SIKOCTi BUPO-
LIeHOI IPOAYKIil, OHMUM i3 AKUX € 3apa)KE€HICTb HACIHHA CaXKKOIO.
Bignosigno no HCTY 3768:2019 «Ilmennns. TexHiuHi ymMoBU» per-
JTAMEHTOBAHO JOIYCTMMI HOPMM BMIiCTY Ca)KKOBMX 3€pEH Y 3€pHOBIiI
Maci IeHnIyi, ki He CTAHOBIIATD HeOE3IEKM /IS 3[0POB S Ta KUTTS
mofielt i TBapuH, He 6inbie 8% ma M AKoI mireHuni 1-ro, 2-ro Kmacy
Ta 3-ro Kacy Ta He 6inbire 10,0% 1 4eTBEPTOTO KIacy sIKOCTI [2].

XapakTepHOI 6i0/IOTiYHOI0 0COONMMBICTIO 30YAHMKIB Ca>KKOBUX
xBopob Tilletia caries (DC.) Tul. Ta Ustilago tritici (Pers.) Jens. € Te, 1m0
IX MO>XHa KOHTPOJIIOBATY JIMILIE Ha eTalli MiITOTOBKM HACIHHA JO CiB-
O I1AX0M IPOTpYyIoBaHH:A HaciHHA. I1ix yac Bereranii mueHni o3u-
MOi HeMOXX/IMBO BIUIVBAT! Ha 3a3HadeHi ¢itonarorenn [3].

Y 3B’13Ky 3 IJVIM aKTya/IbHUM € IMTaHHA BUOOPY IPOTPYIHMKIB, AKi
6 3a6esmnevyBany eQeKTUBHII 3aXVICT Biff IETIOYOI Ta TBEPHOI CAKKIL

Ha cporopni 6inpima yacTMHa npemnaparis, AKi 3apeecTpoBaHi
I NIPOTPYIOBAaHHA HACiHHA IIIEHMII 03MMOI IIPOTYU JIETIOYOI Ta
TBEPAOI CaXKKM, MICTATh Y CBOEMY CKJIafIi [Iif04y pedOBMHY TeOyKO-
Hason [4]. OdiuitHo TebykoHaszon 3apeectpoBaHo y 1988 p. i Ha-
pasi BUKOPUCTOBYETbCA B OinbIIiil 4acTuHI KpaiH €BpOIECbKOTO
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Corosy [5]. Bin Hanmexxutp 10 XiMYHOI Tpyny TpuasoliB i, AK 6inb-
WIICTDH II IPEACTABHUKIB, BONIOAIE peTapAAaHTHUMY BIACTUBOCTAMMU.
Ile Heo6XifHO BpaxoByBaTy 3a BUCIBaHHS IIIEHUII 03MMO] y Mi3Hi
crpokn. Ha cporopHi B [lep>xaBHMI peecTp MecTULNAIB i arpoxiMi-
KaTiB, JO3BOJIEHUX /IO BUKOPUCTAaHHA B YKpaiHi, BK/IIOYEHO BeJN-
KY KIZIbKICTb IPOTPYMHUKIB Pi3HOTO ITOXOJKEHHA, 1O CKIANy AKUX
BXOUThb TeOyKoHa3ol. Lle 30kpeMa Taki opuriHanbHi mpemnapaTi, sK:
Bait6panc Inrerpan 235 FS, TH; Baitopanc Tpio 60 FS, TH; Makcum
@opre 050 F§, 1.x.c; Cenect Makc 165 FS, TH; bapuron Cynep, TH;
JTamapgop Ilpo, TH [4].
3HAYHO MEHIIA Ki/IbKiCTh IPOTPYIHNUKIB MICTUTD y CBOEMY CK/Iafii
tputikoHazon. OdiniitHo fjitoya peyoBuHa 3apeectpoBana y 1993 p.
i BUKOpUCTOBY€EThCS B OaraTbox Kpainax €sponu [5]. Ha Bigminy Big
TeOYKOHA30/Ty, peTapfaHTHA i TPUTIKOHA30/Iy BMPa)KeHa 3HAYHO
menie. [le ae 3MOry BUKOPUCTOBYBATH JIOTO JijIA NPOTPYEHHA Ha-
CiHHA nuIeHuIy, ciBba sKoi MPOBOAUTHCS y Mi3HI KaleHJapHi CTpo-
k1. Jliroya pedyoBMHA TPUTIKOHA30JI BXOAUTD IO CKIAZy TAKUX OPM-
riHaJIbHUX Npenaparis, Ak: Kinto [Imoc, TH; Kinrto [dyo, TH; Inmyp
[Tepdopm, TH [4].
Omxe, HaABHMIT aCOPTUMEHT IIPOTPYHMUKIB JIJ1A IIIEHNII 03MMOI ja€
MOXX/IMBICTh eeKTUBHO KoHTpommoBary 30ynuukiB Tilletia caries (DC.)
Tul. Ta Ustilago tritici (Pers.) Jens. i OTpyMyBaTy Py LIbOMY JPY>KHi CXOIU
He3aJIeXKHO BiJ] CTPOKIB ciBOW.
Cmicok nireparypn
1. lepxaBHa cinyx6a cratuctuky Ykpainum. URL: https://www.
ukrstat.gov.ua/ .

2. ICTY 3768:2019. ITmennna. Texuiuni ymoBu. UmHHMIT Bif
2019-06-10. Bug. odin. Knis : YkpHIHILI, 2019. 19 c.

3. Tlepecunkin B.®. Cinbcpkorocnopapcbka ¢itonaronoris. Kuis,
2000. 415 c.

4. Jlep>kaBHMII peecTp INeCTULNAIB i arpoxiMikaris, HBo3Bose-
HUX 70 BUKOpucTaHHA B Ykpaini. URL: https://mepr.gov.ua/
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upravlinnya-vidhodamy/derzhavnyj-reyestr-pestytsydiv-i-
agrohimikativ-dozvolenyh-do-vykorystannya-v-ukrayini/.

5. PPDB: Pesticide Properties DataBase. URL: https://sitem.herts.
ac.uk/aeru/ppdb/en/Reports/610.htm.
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INFLUENCE OF WET GRINDING ON THE
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Algeria has significant reserves of phosphates with the Djebel Onk
deposit. This work studies the influence of grinding on the chemical
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and mineralogical characteristics of phosphate ore from the Djebel
Onk deposit. Carrying out this study requires using three main pro-
cesses (mechanical: by grinding and wet sieving, mineralogical: XRD,
and binocular and granulochemical analysis) to evaluate the chemical
and mineralogical characteristics before and after grinding. The release
performance of carbonates and phosphate elements is expressed by
the chemical and mineralogical composition of the crushed products,
compared with that of the raw ores (before grinding).

The studied samples were taken from trenches, and divided into
three main layers according to the structure of the deposit (upper,
main, and basal). The ore is subjected to crushing to 1 mm, homog-
enization, and a series of quartering until a representative sample is
obtained and passed to wet sieving 53-315 um.The coarse fractions
(> 315 pum) are directed to the wet ceramic grinder and processed by
the wet process for 5 minutes (53-315 pm) then the fractions > 315 pm
are reserved for grinding.

The results of the chemical analyses show that the P O, contents
in the particle size range of 53-315 pm vary between 22.89 to 27.90%.
A second grinding was carried out to release the phosphate grains. XRD
analysis showed appreciable differences between raw phosphates and
concentrates (wet milling), in fact, qualitative and quantitative vari-
ation of mineralogical species, particularly calcite, quartz, dolomite,
and apatite.

The efficiency of grinding, namely the release of phosphate grains
with obtaining the required product fraction. Previous attrition opera-
tions made it possible to increase the P,O, contents and reduce the CO,
and MgO contents. They favored the release of phosphate grains with
the elimination of clay and siliceous coatings. Physical treatment turns
out to be a fundamental step before any chemical or other treatment of
the phosphate ore.

Key words: Granulochemical analysis, Grinder, gangue minerals,
Physical processing, Tebessa, Algeria.

22



UDK 633.11

Soufian Bouabdallah® 2, PhD., Lecturer

Messaoud Mazari', PhD., Lecturer

Nadiia Dovbash?, PhD., Researcher

Aissa Benselhoub?, PhD., Associate Researcher

'Abderrahmane Mira Universities

’Laboratory of Valorization of Mining Resources and Environment,
Department Mining, Badji Mokhtar University

*National Scientific Centre «Institute of Agriculture of the National
Academy of Agricultural Sciences»

‘Environmental Research Center (C. R. E)

ANALYSIS AND DEVELOPMENT OF A MANAGEMENT
STRATEGY FOR PHOSPHATE WASTE FROM
DJEBEL ONK, TEBESSA (ALGERIA)

Abstract. The Djebel-Onk mining complex consists of two mining
open-pit and processing plant parts. The ore mined then treated either
by wet or by dry processing .These operations of treatment produces
more than a million tonnes of phosphate per year in the Somiphos
plant, generated large quantities of rejects stored in the open it, has a
direct impact on the environment. The main purpose of our research
work involves the characterization and environmental management
of rejected from phosphate processing. For the preservation of the
environment of the region and a concept of a durable development,
the representative samples of solid rejects +1mm of the way of wash-
ing were collected and analysed to determine the mineralogical and
granulo-chemical composition. According to chemical analyses, it has
been noted that these rejected are rich in P,O, (between 21and 27%)
which allows giving a new source of phosphate by treating them.

Keywords: Djebel-Onk, Phosphate, rejects, Environment.

Introduction. The Djebel-Onk region is located in eastern Algeria,
next to 20 Km of the Algerian-Tunisian border; precisely about 100
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Fig. 1. Satellite view (Google earth map) showing location
of the phosphate-ore deposit and processing plant

km south of the wilaya of Tebessa. The Djebel-Onk mining complex is
remote 7 km from the city of Bir El Ater (Figl).

Phosphate is a mineral which finds a wide and important use in
various fields namely agriculture, chemistry. The Djebel-Onk deposit
plays a very important role in national economic development. Every
day phosphate processing produces large amounts of rejected which
occurs in several stages of the treatment process. The recovery of this
rejection can play a main role on resource sustainability, the environ-
ment and socio-economic benefits. The processes used for phosphate
rejects beneficiation include simple mechanical preparation and com-
plex methods such as flotation and leaching on large scale. For this
purpose, this work reports results from laboratory analysis carried
out to determine numerous characterizations of the material, such as
particle size, mineralurgique as well as the chemical proprieties of the
reject. The objective of this study is to propose a recovery method tai-
lored to these P O,-rich waste materials, in order to:
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¢ Reduce the areas occupied by waste stockpiles;

e Improve waste management and promote enhanced environ-

mental sustainability;

e Maximize the economic valorization of available resources.

Material and methods. The sample used in this study was a re-

jections (+1 mm) obtained from phosphate ore by wet treatment.

Rejections sample of 40 Kg from solid waste storage area was subjected

to mixing, quartering and dividing to obtain representative samples of

1 Kg each. Consequently, one Kilogram of these samples was subjected

to sieve analysis using sieve device type RETSCH and sieve opening is

from 0.08 to 16 mm range, the sieving time is set at 20 minutes. The

mass of reject and pass from each sieve are weighed using an extremely

precise balance. The results obtained are presented in Table. After clas-

sification, a particle size and chemical analysis was carried out at the

level of each size class, to investigate the elements distribution of P,O5,

Particle size analysis results of rejects + 1mm

Yield (%)
Particle size . Refusin Passin
(mm) Weight (g) Xy cumulati%e cumulat?ve
A Iy
16 104 1.04 1.04 98.96
10 270.2 27.02 28.06 71.94
4 309.34 30.93 58.99 41.01
2 86.82 8.68 67.67 32.33
1 37.06 3.71 71.38 28.62
0.8 5 0.5 71.88 28.12
0.5 7.83 0.78 72.66 27.34
0.315 11.11 1.11 73.77 26.23
0.125 132.1 13.21 86.98 13.12
0.1 57.15 5.72 92.7 7.3
0.08 29.63 2.96 95.66 4.34
<0.08 43.36 4.34 100 0
Total 1000 100 - -
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CO,, Ca0, and MgO in the rejections fractions. The results obtained
are detailed and presented in the figure 2.

Results. The results of sieve analysis presented in Table 1 below
show that a large majority of mass in the larger size fractions (+ Imm)
with a percentage of 71.38% (weighted 731.8 grams), the other (dis-
tributed) quantities appear in the finer particle-size fractions (-125um)
represent of 26.23% of the total mass of sieved samples (weighted
262.3 grams).Therefore, this irregular distribution demonstrates exis-
tence of losses the raw material in rejects due to ineffective function of
classification methods.

The results of the chemical analysis presented in the table 2 indicate
the importance of P,O, content in the rejected samples. Considering
the main element oxides in each size fraction of the feed sample mea-
sured by XRF analysis and listed in figure 2, it can be seen that the
amount of CO, in the coarsest fraction is 21% which reduces to 8%
in the finest one. On the contrary, P,O, content of fractions increased
from 23% in the first fraction to 27% in the last one. We note that the
variation of CaO and MgO compared to the particle size is relatively
stable. According to the results of mineralogical and granulo-chemical
characteristics of phosphate releases +1mm from Djebel El Onk, we
note that this rejection rich in P,O, with a rate varied between 21% and
27%, which the advantage of valued.

Conclusion. This work highlights a significant issue related to the
phosphatic waste from Djebel El- Onk, characterized by a substantial
P O, content. It raises two major challenges:

First, the current inefficiency of the treatment chain leads to consid-
erable phosphate losses, which are largely found in the waste. This re-
veals the limitations of the enrichment methods used, which are inca-
pable of producing an optimal quality concentrate. However, this con-
straint can be viewed as a strategic opportunity. The waste, still rich in
P_O,, constitutes a secondary resource that could be valorized through
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more efficient technologies. Recovering these residual phosphates
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Fig. 2.Granulochemical analysis of rejects >1mm

would not only improve the overall yield of the industry but also re-
duce the environmental impact of waste deposits, while enhancing the
economic and ecological sustainability of the operation.

Second, the phosphatic waste generated by phosphate processing
occupies large areas, which constitutes a major environmental issue
for the region, particularly in terms of land use and pollution risks.
These accumulations reduce land availability for other purposes, such
as agriculture or urbanization, and represent a potential source of pol-
lution. Indeed, they can lead to soil and groundwater contamination
by toxic or harmful elements, exacerbating risks to biodiversity and
human health. Inadequate management of these wastes also amplifies
the challenges related to the rehabilitation of affected lands.
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O.B. ITo3usxk!', C.I. Kougparenko?

"Tlocniona cmanyis «Masx» Incmumymy osouieHuymea
i 6awmannuymea HAAH

*Incmumym osouisHuymaea i bawmannuymea HAAH

CENEKLIA IHYNIHOBMICHUX KOPEHEMJIIAHMX
OBOYEBUX POCJ/IMH HA AOCAIAHIA
CTAHUIT <MAAIK» I0b HAAH

Ha cporopgni B YKkpaiHi nNuTaHHA ypiSHOMaHITHEHHS BUJIOBOIO
i coproBOrO CK/IaZy POCINH, IO BUKOPUCTOBYIOTHCA, a00 MOXYTb
OyTM BUKOPUCTaHI sIK OBOYEBi, 3a/MIIAETbCS aKTYyaJIbHUM. Buan
MaJIONOUIVIPEHNX POCIVH 3 popuun AiicTposi (Asteraceae dumort)
CKOp30Hepa icrancbKa (Scorzonera hispanica L.) Ta BiBCAHUI KOpiHb
(Tragopogon porrifolium L.), 3 ikumu IpoBefieHa ceneKiiiiHa pobora
Ha JlocmipHii cTannil «Masik» IHCTUTYTY OBOUiBHMIITBA i GalITaHHK-
urBa HAAH, 3a BUKOpUCTaHHA B OBOYiBHMIITBI HaJ/IeXKaTh IO TPYNN
HeniKaTeCHUX KOPEHEIUTiZHUX KY/IbTYP, 110 MICTATh Y CBOEMY CK/Iafi
inynin. [lonut Ha MpOAYKIif0 LIMX POC/INH, a CaMe KOPEHEIIOAN, HUHI
icToTHO 30i7BLIYETBCS Yepe3 3HAYHE 3POCTAHHS 3aXBOPIOBAHOCTI
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HaceJIeHHs Ha I[yKpOBUii fiabeT fpyroro Tumy (K Hac/lifgoK — 6arato
JTIOiel CTPaXKAIOTh Biff OKMPIHHS).

Y 2023 p. B ycTaHOBI CTBOPEHMIA i IIepeJaHNIi 10 JEP>KABHOTO COP-
TOBUIIPOOYBaHHA [JIA IIPOBEfIeHHA HAYKOBO-TE€XHIYHOI eKCIIepTH3N
3 METOI peecTpalil COPTy Ta IIpaB Ha HbBOIO HOBUII COPT CKOP30-
Hepu icmancpkoi ‘Cumma’ (3asBka Ne 23392001). Excnieprusa 3asep-
LIeHa IO3UTUBHO i COPT BHeCEHUN [0 [lep>KaBHOTO PeeCcTpy COPTiB
POC/IVH, IPUJATHUX [yIA nomupeHHs B Ykpaini (ITateHT Ne 240421
Bif 16.10.2024 p.). YpokaiiHicTh KopeHerutonis 18,1 T/ra, ToBapHICTb
HOCATAETbCA MEHIIOK KIJIbKICTIO pO3raay>XeHIX KOPEeHEeIIOAIB i cTa-
HOBUTD 98,0%; Maca 0HOTO TOBapHOro KopeHerony — 126 r. Ilepiog
BiJl MaCOBMX CXOZiB 10 30MpaNbHOI CTUITIOCTi Y HOBOT'O COPTY CTaHO-
BUTD 155 71i6. Y KopeHertogax BU3SHAYeHUI BMiCT BYICOKOMOJIEKY/LAP-
HOTO iHyniny — 8,4%.

[HTEHCUBHICTb 3e/1eHOro 3abapBieHHS JIMCTKA IIOMipHA, IJIAHCY-
BaTiCTh JIMCTKA IIOMipHA, IIOJIOXKEHHA JIMCTKIB Y IIPOCTOPI HaIiBIps-
Me. JIMCTOK 3aBIOBXKM 45 CM, 3aBIIMPIUKYN 5 CM; XBUJIACTICTD KParo
JUCTKA c/1abKa, 3y09acTicTh Kparo /MMCTKA IOMipHa, BUTVH IVIACTUHKY
nucTka cuabHmit. Kopenertin upminapuyasoi popmu, gosruii — 31,6 oM,
miametp KopeHemnony 3,0 cM, iHfekc ¢opmu kopeHemnony 10,53.
dopma n1eya KOpeHeIUIORY IIacka, popma KiHdmKa Tyna. [amyxeHHs
KOPEHEIIONly BiiICyTHE, 3a0apB/IeHHS IIOBEPXHi KOPEHEIUIONY YOpHe.

B ycranOBi y pesynbraTi JOCIi)KEHb CTBOPEHO COPT BiBCAHOIO
kopeHs ‘TIpometeir’ (3asBka Ne 23391001). Excneptusa 3aBeplieHa
IIO3UTUBHO i COPT BHeCeHMI O Jlep>KaBHOIO peecTpy COPTiB poc-
JIMH, IPUAATHUX JiA nomupeHHs B Ykpaini (ITatent Ne 240418 Bin
16.10.2024 p.). YpoxaitHicTb KopeHemofiiB copry IIpomereit cra-
HOBUTH 23,0 T/ra, ToBapHicTh 97,8%, Maca OJHOIO TOBApHOTO KO-
penertony — 161,5 1. Ilepiox Big MacoBuX CXOfiB 0 30MpanbHOI
crurnocti 155 #i6. Y xopeHemnmofax BU3HAYEHMIT BMIiCT BUCOKOMO-
NIEKYIAPHOTO iHy/iHy — 6,8%. ®opMa po3eTKM pOC/INHY PO3JIOra, y po-
3etni GpopmyeTbcst 40 MUCTKIB, JOBXKMHA IMCTKOBOI IVIACTUHKMA 55 CM,
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IIMPYHA JIMCTKOBOI IJIACTMHKY 1,5 cM, 3a6apB/IeHHs TMCTKOBOI ITac-
TUHKU cipo-3ereHe. Kopenennif nosruit — 28,2 cM, fiiaMeTp KOpeHe-
tony — 4,4 M, infiekc popmu KopeHennony — 6,46. lany>xeHHs Kope-
HETIONly BifICYyTHE, 3a0apB/IeHHs M SIKOTi KOPEHEIIONY KPEeMOBE.

OTXe, B pe3y/IbTaTi IpoBeeHOI ceneK1iitHoi poboTu Ha [locmifHii
cranuii «Maak» IOb HAAH cTBopeHi HOBi copTi Ma/nONOIIMpPEHNUX
IenikaTeCHUX KOPEHEIUTIIHMX POC/IVH 3 pofiuHu AVICTpOBi (Asteraceae
dumort) — ckop3onepu icrrancbkoi ‘Cuna’ Ta BiBcsiHOro Kopens Tlpo-
MeTell, sKi MiC/Is TPOBeieHHsI HaYKOBO-TEXHIYHOI eKCIIepTU3N 3 Me-
TOI0 peecTpallil COPTIB Ta IIpaB Ha HUX BHeCeHi 1o [lep>kaBHOro pe-
€CTPY COPTIiB POCINH, NIPUJATHUX I IOMMpPEHHA B YKpaiHi. Hosi
COPTM PEKOMEHJIOBAHO [JIi OCBOEHHA arpoOpMyBaHHAMM YCixX
¢dbopM BIacHOCTI i rocriofjaploBaHHs Ta y HPUBATHOMY CEKTOPI B yCix
30HaX YKpaiHu y BigkpurTomy IpyHTi. B ycranoBi po6oTa y mpomy
HaIpsAMI IIPOIOBXXYEThCA, 30KpeMa TPUBA€ KOMIIJIEKCHA OLliHKa IIep-
CIIEKTMBHMX COPTO3Pa3KiB JIOIyXa CIIPABXXHHOTO OBOYEBOT'O HAIIPAMY
BYKOPVCTaHHA.
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