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Tyiiin

Makanana kanudopHISUIBIK bUIaymisiH Eisenia foetida xkemeriMmen opraHukanbIkK KalgpIKTapaaH
Omorymyc eHIIpy TEXHOJOTHICH OOHBIHINA TOKIPHOCTIK 3epTTEYIEp KYPTi3iIil, OHbI KUSAP KOMIETTEPiH
ecipyze naiianany slH epeKIIeTKTepl Typabl fanenaep KentipiareH. KanudopHusubK mesDiaymsHaap
ToXipuOenik 3epTrey OapbicbiHna 4,5 aii imiHAe ipi Kapa MaiaapIblH KeHiHEeH Ta3a OMorymyc eHmipim
merFapapl.  Llpomaymeramapapl  cyOcTpaTtka KiOepimreHHeH Keifin 21 kyHme OenceHmuniri apThim,
KYPTTapAbIH KYMBIC )Kacay KaOijeTiHiH koHe Ke0Oero MpoleciHiH apTKaHIbIFBIH KepceTTi. Ocipece 7000
KYPT XKiOepisireH ®ouIiKTepAeri bUIFanbUIBIKTE 45-65 %-1a TypakThl cakTarania, OMoryMycTeiH 4,5 aiina
JIAbIH OOJFaHBI aHBIKTANBI. AJIBIHFAH OMOTYMYC THIHAWTKBINIBI KHSP KONIETTepiHEe KOJJaHBUIBII, OJI
OCIMJIIKTEeP/IiH OHWIKTIriHE, JKalbIpaKTapbIHBIH CaHbIHA, ay/JdaHblHA, BEr€TATHBTIK CaJMarbiHa OH ocep
KOPCETKEHI aHBIKTaJI/IbI.

KinTri ce3mep: Onorymyc, KannpOpHUSIBIK IIBUIAYIIBIH, OPTraHUKAJIBIK THIHAUTKBIIITAD, KHSP
KeIIIeTTepi, BEPMUKOMITOCT.

PecnyOnmkaMbI3ia JKbUT CalibIH €TiH erim, Oay-0akia ecipymiijiep CaHbl apThIl KeJedl.
HlapyanapplH €riHIIUTIKTEH MOJI ©HIM ajiybl YIIIH TYPJi THIHAWTKBILTAp KakeT. MuHepanbl
THIHAUTKBIIITAPIBIH ~ KOIIIUIIT eriHHIH camackl MEH KeJIeMiH jKakcapTyra KaOUIeTTi TaOuru
KypaJigapbIH OPHBIH aJIMacThIpa amMaiiabl. AJaiia onapIsH OPHBIH 0aca alaThIH OPTaHUKAIBIK
THIHAUTKBIINTAp — OMOTYMYCTBHIH allaTbIH OpHBI epekimie. Kazipri TaHma eniMmi3ie aTaaMblIIl
THIHAUTKBIIITAPBl OTE KapamailbiM jKarjaiga eHAIpy JaMbIll Kelyne. Ocipece, jkaHyapiap
KAJIJIBIKTAPhIHAH ~aJIbIHFAH KOHIe KaJIU(POPHUSIBIK KbI3bUT IIbUIAYIIAHAAPABl  JKiOepir,
KOPEKTEHA1py apKbUIbl KYHAPJIbl Kapallipikke ailHaIAbIpy €H THIMJI jKOHE ap3aH THIHAMTKBIII —
ouorymyc anyaa Koynanbuiaabl. Ocbutail eHAeNreH OM00pPTraHuKaIBIK THIHAUTKBIIITHIH THIMIUTIT]
- ©3re THIHAWTKBIIITapMEH CalBICThIpFaHa OHIMILTIKTI 7-8 ecere Aeiin apThik Oepeni [1].

buorymyc eHmeyaeri mnaijganaHfaH ~—Kamu(OPHUSIIBIK  KBI3BUI  IIBUIAYIIBIHIAPFA
KBI3BIFYIIBUTBIK anFam Ameprka Kypawma [lltartapeiaaa 20 raceipabiy SO-11i KbUTIAphIHAA TaMU
Oacrampbl. ATanMeI KYpT aMEepHUKaHIbIK Thomas J.Barrett
tapanbsiHad 1959 xeutbl KanmudopHust mrateiHga  TYpai  KayBIHKYPTTaphlH — OyJaHAACTBIPY
HOTWKECIH/IE AJIBIHFAH.

KanmuhopHUAIBIK KBI3bUT KYPT KOAIMIT JKaybIHKYPTHIMEH CalIbICTBIPFaHAA aHAFYPIBIM
Oercennipek, KkeOerl Te3, y3arblpak eMip cypeal (KoIiMri KYpTIIeH CallbICThIpFaHaa 15 kbutra
NIeiiH) JkoHe cyOCcTpaTThl Kebipek exaen . by KypTThl ecipy YiIiH KeOipeK >KbUTy, bUTFAJIIbLIBIK
)KoHe cyoOcTpar Kaxker. CyOCTpaTThIH KypaMbl HETI31HEH aybUIIIAPYallbUIBIK JKaHyapJIapbIHBIH
HOXICI, ©CIMJIK KaJJBIKTapbl >KoHe J¢ 0acKa OHIIPICTIK OpPraHUKAIbIK KaJIbIKTapbl OO0JIybI
MYMKiH [2].

KanmuhopHusnelK Ke3BUT KYPTTHIH Y3bIHABIFB 10 cM, amamerpi 3-5 MM, JIeHE calMarbl
mamameH Ir-7ae1 Kypaiael. Komimri skayslHKYpThIHA Kaparanaa 150 ece Te3 kebeiteni [1]. 21
KYHJE JKaHa yprak maiiga 6omanel, an 90-120 kyHze epecek kyiire ereni. Exi mrybanmaHHbIH
yprarsl )KbpUIbIHA 1,5 MBIHFA JeiiH xerenl (cypert 1).
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Cypet 1 - KanudopHUSIBIK IIBLUIAYITBH

KanudopHusanaslk KypTTap Mall MapyalbUlblK KaJlABIKTaphbl - OPTaHUKAIBIK KOHII Te3 KoHEe
OCIMIIK KJIIBIKTAPBIH THIMII KailiTa OHACYIH KepeMeT KalljaeTiHe ue 001aThlH BEPMUKOMITOCT
xacaiipl. Byn Oipereil THIHAMTKBIII, OHBIH KYpaMbl KOAIMIT KapallipiKIeH CalbICThIPFaHAa
aHAFypJIBIM XKOFapbl. BHOTyMYCTHIH HMici )KOK, COHABIKTaH OHBI TeK OaKIIaga FaHa eMec, COHBIMEH
KaTap >KbUIbDKailapia eciMAIKTepAl KOPEKTEeHIIpy YILiH Je KoJlJaHyFa ycbiHbuIaasl. Kebinece
MYH/Iall KYpJIelli THIHAUTKBIIITH KOKTEMJIC TOMBIpaKKa KOJJaHbUIaIbl. Ocipece, OHbl KOKTEMT1
KeILeT NaiibIHAayla MaHbI3/Ibl THIHAMTKBIII PETIHE TONMBIPAaKKa €Hri3reH THiMaipek [3].

Konimri xaybpIHKYPT TIeH KanudOpHHS KYPTTApAbIH apachlHIa alTapIbIKald albIPMaIIbUTBIK
KOK. JlereHMeH, Kanu(QOpHUAIBIK KYPTTap OpPraHUKAaJbIK 3aTTap/Abl OHACYAE THIMAIPEK OOJbINI
kenesi. KeI3bur KypTTap >KbIIbI OPTaHBI JKaKChl KOPEIl JKOHE as3Fa mblaai anmaiasl. Komimri
KayYBIHKYPThIHAH alfbIpMaIIbUIBIFbI, KATU(OPHUS MIBUIAYIIBIHAAPE! KaHOBIP Ke3iHe xKep OeTiHe
mIbIKNaK, xepae (cyocrparra) kamyra OerimaenreH. KypTrapabl ecipy YIIH €H akKChl XKep-
KOMITOCT IIYHKBIPBI (HeMece YHiH[1) *oHe aFalll KUIKTepAl naiinananansl. Herisri KopekreHy
a3bIFbl PETIHJIC KOH, KYC CAaHFBIPBIFBI, cabaH, KypaFaH IIeNTep, KOKOHIC KaOBIKTaphl XoHE Oacka
Jla OpTaHUKAIbIK KaJJIBIKTapAbl KOJJIaHbUIaAbl. buorymyctsl maiibiHnay —OapbIChIHAA
OpTaHUKAJIBIK KaJJIBIKTapAbl KAKChUTAll apajacThIPbIN, bUIFANAaHAbBIpanbl. 4,5 aiigaH KeniH
OpPTraHUKAJIBIK 3aTTap TOJBIK BIIBIPAI, ©CIMAIK ©Cipy YIIiH >KaKChl THIHAMTKBIII - OHOryMycKa
aiiHanaapl. buorymyc nalibiHaayra apHaJIFaH bIIBICTBIH TOMEHT1 06T MIHAETTI TYPJIE bUTFaJIIbIH
eTyiHe MYMKIHJIK Oepyi kepek. Kocna perinae Kapamripik, KyparaH eCIMIIK KaJIJIBIKTapbl XKoHE
OPTraHMKAaJBIK Majl apyallblIBIFBIHBIH KalJbIKTapAbl mMaiinamanyra Oomampl. Omap KypTTHIH
TIPIIUTIK €Ty OpPTaChIHBIH JKAIBUIBIFBIH, J>KYMCAKTBIFBIH JXOHE KOPEKTEHYIH TYIbIPaJbl.
OpraHukaiblK 3aTTapAblH KaJbIITHl BIIBIPAYBl VIIIH KOCHAHBI OTTETIMEH KaMTaMachl3 eTe
OTBIPBIN, amnTachlHa Oip peT CcyOCcTpaTThl AakKbIpbIH apanacTelpy Kepek. KamudopHUSIBIK
IIBIIAYIIBIHAAD apHAIFaH cyOcTpaTTapaa KBIIIKBUIBIKTBIH,  BUIFAIJBUIBIKTBIH  JKOHE
TEMIIepaTypaHblH KaXXeTTi TapaMeTpliepiHe colikec Kemyi Kepek [4].

Ka3zipri ranna Pecriybnukambizaa KamuOpHUSIIBIK MIBLUIAYIIBIHAAP B ©CIPY KAKCHI )KOJIFa
Koiibuta Gactazpl. Kpi3bul kanmuopHHs KYPTHIH OCIpYAiH MakcaThl — aybUIIIapyallbUIbIFbIHA
KOKETTI OPraHUKaNbIK THIHAUTKBIII - OMOTYMYCTBHl OHJIPY, OHBI ETIHIIUIIKTE Iai1aJaHbIl,
OHIMJIUIITIH apTTHIPBIIN, camayibl, Ta3a eHIM anxy Oousbin TaObuiaabl. COHBIMEH Karap, Mal
IIapyalIbUIBIFBIHBIH KAJABIKTAPBIH TUIMI NaiJajJaHy HOTIDKECIHAE KOpIIaraH OpPTaHBI Tas3a
ycTayFa Heri3 0oJia anajpl.

3eprrey MakcaThl KaaubOpHHSUIBIK IIbUIAyIIBIHAApABIH - Eisenia foetida Guorymyc
OHJIpyeri TIpUIUNK KaOUIeTTUIIKTEPIH 3€pTTEYy JKOHE AJbIHFAaH OMOTYMYC THIHAHTKBIIIBIHBIH
KU KOIIIeTTEepiHe oCEPiH aHBIKTAy OOJIbIT TabbLIaAbI [S].
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Marepunannap MeH daictep

3epTTey HbICAHBI peTiHae KamnOpHUSUIIBIK mblTayinbiH Eisenia foetida anbiaaer. Toxipubde
xyMmbictapbl K. JKy0aHOB aThIHIaFbI )KbUIBDKAI 1A XKYPTi3iiai. Ocipy OpTachIHBIH TeMIepaTypachl
15-25°C 6onawl. AnaeiH-ana Oeiitapantanasipsiirad (pH 6,7-7,0 ) ipi Kapa Kapa MaiablH KeHi
cyoctpar perinzne KongaHsuinel. CyOcTparThl OedTapanTanbplpy MakcaThIHAA KOHJI Ta3a cyjaa
KybIT, KyHTe KenTipiami. Kenripinren keH (cyOcTpaT) apHaiibl arain >KOUIIKTepre OipKemKi
nenreine tecenai. Kenripinren keHre (cyocrparka) KypTTap/sl xKioepy ymIiH 3 HycKajaa ararl
KommikTepl AavbiHmanapl. Ocbl 3 aramn JKOIIKTEpPre KYpPTTapblH CaHBl OPTYPJi MeJIIepae
K10epini. AJIbIMEH KYpTTapAbIH aHAIBIK 0ackl CyOCTpaTKa eHTi311/1, OJJaH apbl KYpTTapAbIH a3
KOPEKTIK OpTajiaH KeOIpeK KOPEKTIK OpTara KOIlyi aHbIKTaJIIbl.

Konnanyra Oepinren cyOcTpaTThly buiranabuibiFbl 80-85% apaiblFblHAAa TYpPaKThl YCTall
OTBIPBUIIABL. KypTTapibiH 6CiMiH aHBIKTAY YIIIH aFal ®ourkTeH 10 cM TepeHIKTer1 KypTTapablH
caHbl ecenTeni, anbiaFad caHabl 100-re keOelTy apKblIbl OpTalla caHbl ecenteni [6].

HaTu:keliep :koHe 0J1apAbl TAIKbBLIAY

Kazipri yakpITTa Maj mapyambUIBIFBIMEH alHAJIBICATHIH MIapya KOXKAIBIKTapbIHIA KOHI
Kaiiga skymcayra Oonaabl gereH OacTbl Macene Oap. OWTKeHi, Taza KOHJI TIKeJeH TOoIbIpaKka
KoJaHyra OonmMaiael. JKaHa MIBIKKAH KOHJE €PUTIH a30T KOCBUIbICTapbIiHA Oail OOJIBIN, epUTIH
MUHEPAIbl TRIHAUTKBIIITAPMEH Oipfieit ocep eTeni. SIFHU, )KambIpakTap MeH cabaKTapbIH OCyiH
KymeiTeni, Oipak eHIMHIH TyciMiHe ocep ermeini. Connaii-ak, jkaHa KOHMEH KOPEKTEHIIPiIreH
OCIMJIIIKTEp aypyjiap MeH 3HsHKecTepre cesimran Oonbin kenemi. CoHBIMEH KaTap, jKaHa
HIipiMEreH KOHIEP Te3 bIABIpar, JKEePiH TYPAKThl KYHAPJIBUIBIFBIHA bIKHAT eTreiai. COHABIKTaH,
KOHJI IIPITy KaXKeT, Oipak OYJI mpoIiece oTe y3aK YaKbITThI Tanam eTe/i. byt MmoceneHiy memnriMine
JKayblH KYPTTapAbl KOJIJIAaHY apKbUIbI KeTyre Oomanbl. KypTTap OpraHuKaigblK 3aTTapbl
TYPJICHAIPY MPOLECIH KYIICHTIN, OpraHUKAJIBIK 3aTTapbIH OeJICeH i MUHEpalIaHybIH TE3CTE1.
Hormxecinae ¢pocdop xoHE KM CUAKTBI OMOJOTHSIIBIK OCJICeH/ Il 3aTTap OO MIbIFaphLIaabl
[7,8].

[praymsiHAapMeH OMOTYMYC OHJIIPY apHaibl TOMBIPAK KYPHUIBIMBIHBIH IMai1a 00JybIHA
okeneni. buorymyc Kypambl €CIMIIKTEpHiH KOPEKTEHYIHE €H KOJNailsibl (opMagarbl KOPEKTiK
3artapra 0aii 6osranel. COHBIMEH KaTap, OHBI K€3-KeJITeH MoJIepae Kojaanyra 6omaas [9].

CanuTapibIKk HOpMaiapra coiikec, OMOTyMyC KOKOHICTEp MEH JKeMiCTep/i ecipyre MyJieM
3usiHCBI3. BepmukomnocTuHr "A" KIAChIHBIH €H JKOFapbl CTAHAAPTHIHBIH TajanTapbiH
KaHAaFaTTaHJBIPy YIIIH MATOTEHAIK OPraHU3MIEP/iH KOHIIEHTPALUSCHIHBIH Te3 TOMEHICYiH
kepceTTi (AKII — To1H "process to Further Reduce Pathogens" - PFRP Tamanrapbeiabiy eH xorapbl
kiackl) [10].

buorymyc naiibiHay YIIiH MIKKI3aT peTiHAe 1pi Kapa MajaaapIbH KOH1 Koamaanbuiaabl. OCkl
KOHHIH CakTaly Mep3iMi 6 aiiaH Korapbl OOMybl Kepek. OWTKeHi, KYpTTap OHACUTIH KOH
nripiMereH Taza 0OoJica KYpTTapJblH JKaKChl JKYMBIC JKacayblHa Kezepri Oonamel. KopekTik
3aTTapAblH THUIMAUICH apTThIpy VIIIH KOHMEH Oipre jKambIpakTap, TaMakK KalJIbIKTaphbl,
YTIHAUIEp, 9K JKOHE MIBIMTE3eK KOchbutaabl. HerizineH opTaria ecenreH ajarana 6ip mapiibl MeTp
xep kenemine keHi eHaipy yuriH 2000-4000 KypT caHbIH KaXKeT eTei.

3eprTey OapbIChIHAA AalbIHIAIFAH KOH araml xorrikrepre 25-30 cM TepeHIIKTE CaJIbIHBIII,
KapbIK TYCHEYyl YIIiH YCTiHEH KyparaH e Teceneni. Lllipiren keH Taza cyMeH 3 peT JKybUIbIIL,
alIbIK Janana Kentipijgeai. KenTipiareH KoH aFaril )KOIIKTEPre CATbIHBII, KYPTTap bl IMHKI3aTTHIH
ycTiHri KaOaTbiHa Oipkenki aeHrenae xidepinai. Kentipinren keHre (cyOocTparka) KypTTap.bl
XK10epy yuriH 3 aFamn >KomiK JanbiHaanael. OChl 3 aFail KOMIKTepre KYPTTapAblH CaHbl OpTYPIIi
meepae, srau 1-aram xomrikke 2000 mana, 2-aramr sxomrikke 4000 gana, anm 3-arar KoIIiKKe
7000 mana kypT xi6epineni (kecte 1).
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Kecre 1 - Kenrinipren keHre (cyOcTpaTka) KypTTapsl OpTYPJli MeJILIEpAE SHI13y

T canbl, MbIH/1ana | Cy6CTpaT bUIFaIIBLIBIFEL, o BHOryMyCTHIH JalibH
i M e (%) Temneparypa, (*C) 6011}?/ yzKI)ITI)I, (kyH)
2000 60-80 15-18 180
4000 50-70 22-24 150
7000 45-65 18-20 135

Ocbl KypTTapAblH CcaHblHA OalIaHBICTBI CYOCTpaT bUIFANABUIBIFBIH, TEMIIEpaTypaHbl
TYPaKThl TYpJ€ Cakram, OWOrymMyc OHIIpy Mep3iMi A€ op TYpJai yakKbITTa OOJAaTBIHIBIFbI
nonenaeni. JKorapbiaa KeATipuireH ManiMertepre cyiene otoipbin, 7000 KypT xKibepinreH arar
JKOIIIKTE OMOTYMYC OHIIIPY YaKbIThI 135 KyH/I€ JalbiH O0JaThIHIBIFBI aHBIKTAIBI (CYpeT 2).

) Vo s

A b B

Cyper 2 - KanuhopHHUsIBIK KbI3bUI HIBUIAYIIBIH OHOTYMYC JafbIHaAY
A - 30 xyHze;
b — 45 xynne;
B - 135 xynne.

OchI yakpIT imIiHAe cyOcTpaTKa AyphIC KYTIM jKacay KOHE MUKPOKIUMATTHI TYPAKThI YCTaIl
Typy Kaxer. COHIBIKTaH, 3epTTey OapbIChIHIA OapiblK afaml >KOUIIKTepre Keneciied KyTiM
Kacanipl:

1. KypTTap TONBIK OpHAJacThIphIIFAHHAH KeWiH CyOCTpaTThl OipHEIIe peT KOTCHIThUIAB;

2.AiibIHa 4 peT KOPEKTIK 3aTTap CaJIbIHIbI,

3.blnrannpuibiktel  80-85% neHreifinne cakray YIIiH OKbUIbL, TYHJIBIPBUIFAH CyMEH
BITFAJIJIaHABIPBIIBII OTHIPBLUIJIBL;

4. Temneparypa 20°C-25°C apasbiFbIHAA YCTAIABIL.

Toxipube OapbIChIHIIA aIbLIHFAH OMOTYMYCTHI KOAIMT1 (TYMYC) KapamripikTiH XHMHSIIBIK
KYpaMbIMEH CalbICTBIPMaNbl Taljay >Kypriziuai (kecre 2).

Kecre 2 - bruorymyc neH KapamipikTiH XUMHUSUIBIK Kypambl (%)

Artaysl buorymyc Kapa miipik rymyc
OprasuKaibIK 3aTTap 44,0 23,5
I'yMUH KBIIIKbUIIAPBI 3,5 25
OynbBOKBIIIKBUIIAPH 2,2 1,0

OpraHuKaibIK KOMipTeK 3,31 1,7
Asot 3,22 1,56
dochop 0,48 0,34

Xorapeina kecteqe KopceTUIreH1el, OMOryMyCThIH KypaMbIHAa OPTaHUKAIBIK 3aTTapAbIH
Kapalnripikke KaparaHjaa 2 ecere JeiiH Kom 00IaThIHIbIFbI aHBIKTAJIJIbI.
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3epTTey HOTHXKECIHJE ajJbIHFaH Ta3a OMOTyMYCThl KUAp KOIIeTTepiHe KOJIJIaHy OJIapblH
MOP(OJIOTHSITBIK, KYPBUTBICKIHBIH ©3TepyiHe ocepl 0ap eKeHI1IIr1 aHBIKTaab! (KecTe 3).

Kecre 3 - Kusip kererTepiHiH 6Cyl MEH JaMybl Ke3iHaeri GeHONIOrusIbIK OaKblIayap

. ¥PBIKTBIK
Kemerrepain
ToJBIK KOKTEI KAIBIPAKTHIH Ha¥bI3 ®arbIpakThiH
Hycxkaynap KOKTEIT OacTayshl, N . N
HIBIFYBI, KYH naiiga 6oy KeseHi, naiiga 60ybl, KYH
KYH
KYH

bakpuiay 3 4 7 9
JKbLapDKal TONBIPAFEI 3 4 8 9
brorymyc 3 4 7 9

Kecrene xepcerinrenaeit, OMOryMyCThl KOJIJIaHY HOTHIKECIHJIE KHUSAP KemeTrTepi 2-3 -KyHi
TYKbIMHAH KOKTEI IIblFa OacTtansl. Anaiiaa, (eHOJOTHIIBIK OaKblUIaynap HOTHXKECIHe OapiIbIK
HycKanapaa peroda3zanapblHbIH OTYIH/E SIKaHAal albIpMaIIbUTBIKTAp OaiiKaaMaIbl.

Kecte 4 - Kusip xemerrepidie OMOMETPHSUIBIK TaIaylap CHIIaTTaMachl

OciMIik JKameipak JKameipak Tambip Bereratus Tambip
Hyckaysap OMiKTITi, CaHbl, Keneg/n, Y3bIH/IBIFbI, MYLIeTepaiH T
cM JlaHa cM cM CaJIMarbl, T
bakpuiay 36,3 4 4957 33.7 22.5 3.8
Kbl 38.0 48 484.0 35.2 25.2 55
TOTBIPAFHI
buorymyc 66.2 5.8 926.8 36.8 35.8 6.8

4-xecrenie KOPCETIITECHICH, KUAp KoIIeTTepiHe OMOTYyMYCThI Maiaiany KUsp KOIIETTEPiHIH
OMOMETPHSUIBIK KOpCETKIITepiHe-OniKTIriHe, JKanblpaKTapAblH CaHbIHA, >KAIbIPAKTaPBIHBIH
KeJIEMIHE , CaJIMaFbIHa OH 9cep KopceTeTiHIr aHbIKTanabl. CyOcTpar peTiHae OMoTryMyCTHI )KOHE
KBUTBDKAN TOMBIPAFBIH KOJJAAHY KUSAP KOIICTTEPiHIH OPTABIK TaMBIPBIHBIH Y3BIHIBIFBI MEH
TaMBbIp cajIMarbl apachblHIarbl alTapIbIKTal allbIpMAIIbUIBIKTEIH OOJIFaH IBIFBIH KOPCETTI (KecTe
4).

3epTTey HOTHXKECIHAE Ta3za OMOryMycTa ©CipUIreH KHSIpPJbIH KOIIETTepPIHIH BETeTaTUBTI
MyLIenepi Tamblp OKyHeci MEH JKalbIpaKTapblHBIH KAPKBIHIBl OCKEHIrT aHBIKTAJIbL.
brorymycTeiH ~ JKOFapbl MeJIIepl KHUSAPABIH BEreTaTHBTI CAJIMAFbIHBIH, TaMbIp JKYHECIHIH
CAJIBICTBIPMAJTBI TYP/JIE JKAKChl ©CYIHE BIKITABIH TUT13I.

3eprTey HOTHXKeENepl OOMbIHIIIA, OMOTYMYCTHI TTaliJalaHy TOTBIPAKTHIH OHOJIOTHSUITBIK JKOHE
XUMUSUTBIK ~ KaCHETTEpiHEe ocep eTelli, arpoXUMUSIIBIK CHUIaTTamMalapFa OH ocep eTeli.
brorymycThIH KypamMbIH/Ia 6CIMIIKTEP OHAM CIHIPETIH KONTETeH MaKpO XKOHE MUKPOIJIEMEHTTED,
TOpYMEHJIEp MEH aHTUOMOTHUKTEp, TYPJi aMUHKBIIKBUIAAPEI Oap. BHOTyMycCThI Ke3-KenreH
KOKOHICTepre KoJjaHyFa Ooyianbl. BHOTyMYCTBIH KOMETIMEH OJKOJIOTHSUIBIK Taza ©HIMAEp
anpiHagpl. COHBIMEH KaTap, KeWiH ecipiIeTiH eciMIIKTepre Kosaiibl opra skacaiinbl. Taza
aJbIHFaH OMOTYMYCTBIH KypaMblHAa bUTFIIBIK 60-70% neiiin cakTayaabl, O OpraHUKAJIbIK
THIHAUTKBIIITApFa KaparaHja mamMameH 15 ece trimi. buorymyc eciMIikTepAiH ecyiHe KOJIalbl
OOJIBIIT KEJII.

KopbITbIHABI

3eprrey Oaprichina Eisenia foetida kemerimMeH cyOoCcTpaTThl BEpMUKOMIIOCTTAY OOMBIHIIIA
Tokipubenep kyprisinmi. JKyprisinren 3eprreynaep Hotmwkecinge Eisenia foetida kpi3bin
MIBUTAYIIAHIAPBIH KOJJIaHY apKbUIbI OMOTYMYCTHI OHIIPY TEXHOJOTHICH! jkacanabl. COHbIMEH
Karap, OMOTryMyCKe KaybIHHBIH, aJIMaHbIH KaJJIBIKTAPbIHBIH CaJbIHYbl OHBIH OHIMILIITIH, SFHU
KYpPTTapblH 6CIMiH jKOFapbUIaTaThIHIBIFBI 3€PTTENII. BHOrYMYCTBI KOJIIaHy KUSP KOLIETTEePiHIH
BETETATUBTI CAJIMAFbIHBIH KAPKBIHIBI OCYIHE >KOHE TaMbIp JKYHWECIHIH CalIbICTHIPMAJIbl KAKChI
ecyiHe BIKIaJl €TeTIH/IIT1 aHBIKTAJbI.
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BEPMUKOMIIOCTUPOBAHUME BUOT'YMYCA C IIOMOILIBIO
KAJIM®OPHUMCKOI'O YEPBS EISENIA FOETIDA U MIPUMEHEHUE
BHOI'YMYCA B CEJIbCKOM X035 CTBE

AHHOTaNUSA
B cratbe mpuBOIATCS pe3ynbTaThl 3KCIEPUMEHTAIbHBIX pabOT 10 TEXHOJOI'MU IPOMU3BOACTBA
Ouorymyca W3 OpPraHM4ecKHX OTXOJOB C MOMOIIBI0 KanudopHuiickoro depss Eisenia foetida u ero
WCIIOJIb30BaHMs IPH BHIPAIIUBAHUN OTYpLOB. B pe3ynbrare ncclie1oBaHus Y€PBU MPOU3BOAMIHN YHACTHIN
Ouorymyc U3 HaBo3a KpyIIHOI'O poraToro ckora B TeueHue 4,5 mecsueB. B xoze skcrepuMeHTaIbHbIX padoT
KaJTu()OPHUICKUX YepBell MOMECTHIN B cyOCTpaT, Tlle OHU MPOSBWIN CBOIO aKTUBHOCTH Ha 21 JeHb,
JIEMOHCTPHPYS aKTUBHYIO KHU3HEAEATENBHOCTh U pa3MHOKeHue. [Ipu Bnaxknoctn 45-65% B amukax 7000
gepBel BEPKOMITOCTHpOBaIM Owmorymyc 3a 4,5 wecsma. llomydeHHOe opraHwmdeckoe yAoOpeHHe
OPUMEHSJIOCh IIPU IOCAJKU Orypla, U pe3yjibTaThl OMOMETPUUECKMX HAOIIOAECHUM IIOKa3alu ero
MIOJIOKHUTENILHOE BIMSHUE Ha POCT U pa3BUTHE PACTCHUH.
KiroueBbie ciaoBa: Onorymyc, KanupopHUHCKUI 4epBb, OpraHuueckoe ynoOpeHue, paccabl
OT'ypIIOB, BEPMUKOMIIOCT.
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Abstract

The article presents the results of experimental work on the technology of biohumus production from
organic waste using Californian worm Eisenia foetida and proves the features of its use in the cultivation
of cucumbers. As a result of the study, worms produced pure biohumus from cattle manure for 4.5 months.
During the experimental work, Californian worms were placed in the substrate, where they showed their
activity for 21 days, demonstrating active life activity and reproduction. At 45-65% moisture content, 7,000
worms vercomposted the biohumus in boxes for 4.5 months. The obtained biohumus fertilizer was used for
planting cucumber seedlings and the results of biometric observations showed a positive effect on growth
and height, the number and area of leaves, as well as on the vegetative mass of plants.

Keywords: biohumus, California worm, organic fertilizers, cucumber seedlings, vermicompost.

The number of planters and gardeners in the republic is increasing every year. In order for
agriculture to get a rich harvest from farming, various fertilizers are needed. Most mineral
fertilizers cannot replace natural products that can improve crop quality and volume. However, a
special place is occupied by organic fertilizers, which can replace them - biohumus. Currently, the
production of these fertilizers is being developed in the country under very simple conditions.
Especially in manure derived from animal waste is used to produce biohumus, the most effective
and cheapest fertilizer, turning it into fertile black rot by feeding California worm Eisenia fetida

[1].

The efficiency of bioorganic fertilizer treated in this way - gives 7-8 times more yield
compared to other fertilizers.

Interest in California worm Eisenia fetida used in biohumus processing first began to
develop in the United States in the 1950s of the 20th century. The named worm was obtained by
the American Thomas J. Barrett through hybridization of various earthworms in the state of
California in 1959 [2].

The California red worm is more active than the common earthworm, reproduces faster, lives
longer (up to 15 years compared to the common earthworm) and processes more substrate. This
worm requires more heat, moisture, and substrate to grow. The composition of the substrate can
be mainly agricultural animal feces, plant waste, and other industrial organic waste [1].

The California red worm is 10 cm long, 3-5 mm in diameter, and has a body weight of about
1 g. It reproduces 150 times faster than an ordinary earthworm. After 21 days, new offspring
emerge, and in 90-120 days it passes into the adult form. The offspring of two shubalshans reaches
1.5 thousand per year (Figure 1).
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Figure 1 - Eisenia fetida

California worms produce biohumus, which quickly and efficiently processes organic
manure, animal waste. It is a unique fertilizer whose composition is much higher than that of
ordinary humus [3].

Biohumus is odorless, so it is recommended to use it not only in the garden, but also for
fertilizing plants in greenhouses. Most often such a complex fertilizer is applied to the soil in
spring. It is especially advantageous to apply it to the soil as an important fertilizer during the
spring seedling preparation. There are no significant differences between the earthworm and the
California worm. However, California worms become more efficient at processing organic matter.
As for their habitat, red worms prefer warm environments and do not tolerate frost. Unlike
earthworms, California earthworms are adapted to stay on the ground (substrate) rather than come
to the surface when it rains. The best place to raise worms is in a compost pit (or pile) and wooden
boxes. Manure, poultry manure, straw, dead grasses, vegetable peels, and other organic wastes are
used as the main feed. In the process of preparing biohumus, the organic waste is well mixed,
moistened, and in 4.5 months the organic matter decomposes completely and turns into biohumus,
a good fertilizer for growing plants. The bottom of the container for biohumus preparation must
be permeable. There is can used humus, dead plant residues and organic animal waste as an
additive. They create a comfortable, soft and nutritious worm habitat. For normal decomposition
of organics, the substrate should be stirred gently once a week, providing the mixture with oxygen.
California slugs must meet the necessary parameters of acidity, humidity and temperature in the
intended substrates [4].

At present, the breeding of Eisenia foetida has been established in the country. Since our
country is an agricultural country, our goal in the cultivation of Red Californian worm is to produce
biohumus, an organic fertilizer necessary for agriculture, and to use it in agriculture to obtain a
quality and clean crop and to increase the crop yield. This can also serve as a basis for maintaining
a cleaner environment through the efficient use of animal waste.

The aim of the study is to investigate the vital capacity of California slugs producing Eisenia
foetida biohumus and to determine the effect of the resulting biohumus fertilizer on plants [5].

Materials and methods

Eisenia foetida California worm was taken as an object of study. Experiments were
conducted in the greenhouse Nel named after K. Zhubanov.

The temperature of the nutrient medium was 15-25°C. Pre-neutralized (pH 6.7-7 ) cattle
manure was used as a substrate. In order to neutralize the substrate, the manure was washed in
clean water and dried in the sun. The dried manure (substrate) was placed evenly in special wooden
boxes. For sending worms to the dried manure (substrate), wooden crates were prepared in 3
variants. Different numbers of worms were sent to these 3 wooden boxes. First, a head of female
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worms was placed into the substrate, then worm transplants from a less nutritious medium to a
more nutritious one were determined.

The humidity of the substrate fed to the application was maintained steadily within the range
of 80-85%. To determine worm growth, the number of worms at a depth of 10 cm from the wooden
box was calculated, and the average number was calculated by multiplying the obtained number
by 100 (Igonin A. M.) [6].

Results and discussion

Nowadays, in peasant farms engaged in animal husbandry, the main question is where to
spend the manure. Because pure manure cannot be applied directly to the soil. Fresh manure is
rich in soluble nitrogen compounds and has the same effect as soluble mineral fertilizers. That is,
it enhances leaf and stem growth but has no effect on yield. In addition, plants fertilized with fresh
manure quickly become susceptible to diseases and pests. In addition, fresh, nonrotting manure
decomposes quickly and does not contribute to stable soil fertility. Therefore, decomposition of
manure is necessary, but this process takes a very long time. A solution to this problem can be
achieved with earthworms. Worms enhance the conversion of organic matter and accelerate the
active mineralization of organic matter. As a result, biologically active substances such as
phosphorus and potassium are released [7,8].

Production of biohumus with alkalis leads to the formation of a special soil structure.
Biohumus composition will be rich in nutrients in the form most suitable for plant nutrition.
Besides, it can be used in any quantity [9].

According to sanitary standards, biohumus is completely harmless for the cultivation of
fruits and vegetables. Biohumus showed rapid reduction of pathogen concentration to meet the
requirements of the highest standard of " A ™ class ("process to Further Reduce Pathogens™ in the
USA - the highest class of PFRP requirements) [10].

Cattle manure is used as a raw material for preparation of biohumus. The period of storage
of this manure should be more than 6 months. This is due to the fact that the manure processed by
worms will interfere with the worms to work better if it is clean and not rotten. To increase the
efficiency of their nutrients, leaves, food scraps, sawdust, lime and peat are added along with the
manure. Generally, it takes an average of 2,000 to 4,000 worms per square meter of land to produce
manure.

During the study, the prepared manure was placed in wooden boxes to a depth of 25-30 cm,
and dead grass was placed on top to keep the light out. The decomposed manure was washed 3
times with clean water and dried in the open ground. The dried manure was placed in wooden
boxes and worms were evenly distributed on the top layer of raw material. For sending worms in
dried manure (substrate), 3 wooden boxes were prepared. Different numbers of worms were sent
to these 3 wooden crates, that is, 2000 worms in 1 wooden crate, 4000 worms in 2 wooden crates,
and 7000 worms in 3 wooden crates (Table 1).

Table 1-Worms in manure (substrate) in different quantities

Ne Number of worms, . Temperature, Biohumus readiness
Ne thousand/pc. m3 Substrate humidity, (%) |[()OC) time, (month)
1 2000 60-80 15-18 6
2 4000 50-70 22-24 5
3 7000 45-65 18-20 45

Depending on the number of these worms, it was proved that the substrate maintains constant
humidity, temperature and biohumus production time also in different times. Based on the above
data, it was found that in a wooden box where 7000 worms were sent, the time of biohumus
production was ready within 4.5 months (Figure 2).
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Figure 2-Preparation of biohumus with California red worms
A-in 30 days;
B-in 45 days;
C-in 135 days.

At this time, proper care of the substrate and maintaining a stable microclimate are necessary.
Therefore, during the study, all wooden boxes were cared for as follows:

1.After the worms were fully penetrated, the substrate was loosened several times;

2.Nutrients were applied 4 times a month;

3.Moisturized with warm, standing water to maintain the humidity at 80-85%;

4.The temperature is maintained between 20°C and 25°C.

During the experiment, a comparative analysis of the obtained biohumus with the chemical

composition of conventional (humus) humus was carried out. (Table 2).

Table 2 - Chemical composition of biohumus and humus (%)

The name Biohumus Humus
Organic substances 44,0 23,5
Humic acids 3,5 2,5
Fulvic Acids 2,2 1,0
Organic carbon 3,31 1,7
Nitrogen 3,22 1,56
Phosphorus 0,48 0,34

Based on the data we showed in the table above, it was found that biohumus contains 2 times

more organic matter than humus.
It was also found that the application of pure biohumus obtained in the study to plant

seedlings has an effect on changes in their morphological structure (Table 3)

Table 3 - Phenological observations in the growth and development of cucumber seedlings

From the spring, the dates
. Period of
Instructions Sprouting Full sprouting nucleated leaf Real leaf emergence
formation
To control 3 4 7 9
Greenhouse soil 3 4 8
Biohumus 3 4 7 9
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As can be seen from the table for all variants of the experiment on the use of biohumus for
cucumber seedlings, seed germination appeared on the 2-3rd day in all variants en masse.
However, according to the results of phenological observations, there was no difference in the
passage of phenophases in all variants.

Table 4 - Description of biometric analyses of cucumber seedlings

. Plant height, | Number of Sheet Root Severlty of Weight of
Instructions volume, vegetative
cm leaves, pcs. length, cm the root, g.
cm2 organs, g
To Control 36, 3 4 495.7 33.7 22.5 3.8
Greennouse 38.0 48 | 4840 35.2 25.2 5.5
Biohumus 66.2 5.8 926.8 36.8 35.8 6.8

Based on the table, based on the results of biometric observations during the use of biohumus
in the substrate, it was found that the variant of applying biohumus in the substrate had a positive
effect on plant height, number of leaves, leaf area, plant weight. It was found that when using
biohumus in substrate and greenhouse soil, there was a significant difference between the length
of the central root, root mass (Table 4).

During the study, the analysis of the growth rate of vegetative parts of cucumbers and root
system showed that the greatest intensity of leaf surface growth was observed when growing
seedlings with pure biohumus. The high content of biohumus contributed to intensive growth of
vegetative mass, relatively good growth of the root system was observed.

Research results show that the use of biohumus affects the biological and chemical properties
of the soil, which ultimately has a positive effect on agrochemical characteristics. Biohumus
contains a large number of macro and microelements, many vitamins and antibiotics, various
amino acids, which are assimilated by plants in the shortest possible time. Biohumus can be used
for any vegetables. With the help of biohumus get environmentally friendly products. It also
creates favorable environment for growing any plants, vegetables, fruits from very infertile or dead
soil for the next plants to grow. The pure biohumus obtained retains moisture up to 60-70%, about
15 times more effective than organic fertilizers. Biohumus has become favorable for plant growth.

Conclusion

Experiments on substrate biohumus with Eisenia foetida were carried out during the study.
As a result of this research, the technology of eisenia foetida biohumus production using redheads
was developed. During the experiment, it was found that in increasing the productivity of
biohumus, there was a high growth of worms on the ground, where the residues of melons, apples
were deposited. In addition, application of biohumus contributed to intensive growth of vegetative
mass of cucumber seedlings and relatively good growth of root system was observed.
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