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BnusiHne coctaBoB N1erKNX NOYBOrpyHTOB
Ha BereTayuio pacTeHumn
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A.M. IlaBmouenko ~, M.M. ITappeHunk

3akpbIToe akIMOHepHOe 001[ecTBO «CTPYyHHbBIE TEXHOMOTUM», 2. MuHcK, Beaapych
< m.tsirlin@unitsky.com

AnHoTanus. CHKeHYe TVIOTHOCTH PaCTUTE/IbHOTO Cy6CTpaTa CTaHOBUTCS BaYKHBIM KOMITOHEHTOM /1151
T10JTy4eHHst KaueCTBeHHOW NMpoAyKLIuK. Ecii jaHHOe CBOMCTBO MOUYBBLI HEe UMEET CYII|eCTBeHHOTO 3HaUeHHsl JJIst
BBIpall{BaHUs Ky/IBTYP Ha T1071e, TO [P HUCII0/Ib30BaHKH CIIeIMa/IbHO MOArOTOBIEHHOro cybcTpara /s Ky/ib-
THBUPOBAHMS PACTEHHUH MPH OpraHM3alL{y Pa3/IMuHOro POZia MHOTOSIPYCHBIX TEIUIHL], SKOTIOCe/IeH!H C ca/jlaMy
Ha KpbIIlIaX, YaCTHBIX OMOJJIOMOB OHO MIpaeT Ba)KHYHO poiib. Takasi 0coOeHHOCTL 00yC/IOB/IeHa CIeyOIM: UeM
60J1bI1Ie IOTHOCTB TIPUMEHsIEMOT0 CybcTpaTa, TeM GOJIBLIYI0 POYHOCTB HY>KHO 3aK/la/IbIBaTh IPH MPOEKTHUPO-
BaHWU HECYIL[el KOHCTPYKL[UU 00BEKTOB 1 TeM OoJIbIile MaTeprasioB MoTpebyeTcs, a 3HAUUT, TeM Bbliie Oyer
CTOMMOCTB TIOCTPOHKH. T10 yKa3aHHBIM TPUUYMHAM aKTHBHO UCCJIEAYeTCsT BOTIPOC CO3[,aHMSI JIErKoro, HO B TO XKe
BpeMsl IJI00POJHOrO0 cybCeTpara /ijisi BbICa/JKK PaCTeHHMH, KOTOPBIH O3BOIUT M0JTyYaTh SKOJIOTHUeCKH Oe30MacHyo
PAaCTHUTeNbHYIO TIPOAYKLMIO U TIPU 3TOM OY/IeT UMeTh HeBBICOKYHO IIJIOTHOCTh OTHOCHUTEIBHO MPUPO/HON MOYBHI.
PaccMoTpeHbI BO3MOXKHBIE BapHaHThI COCTaBa 00/1erueHHOro cybcTpara Ha OCHOBE MUHepaJIbHbIX KOMITIOHEHTOB
(mepsTa, Kepamsura) ¥ GHOryMyca, IPUrOJHOTIO ISl POCTa U Pa3BUTHS pacTeHUH. OIUCcaH IKCIIepUMEHT, Ka-
CAIOIUICS U3y4YeHHs! BIUSIHYSL JIEFKOTO TIOYBOIPYHTA Ha pPacTUTe/bHBIE KY/IBTYphI. B KauecTBe nccieyeMoro
JIETKOT0 TIOYBOIPYHTA BBICTYTIaJ MEPJUT C fobaBneHrneM buorymyca. [11si BHEKOPHEBOH MOJKOPMKH HCIIONb-
30BaJlaCh OpraHUYecKasi KOMIIEKCHasl TIOAKOPMKa [Jist pacteHui uTerra. B KauecTBe onTrManbHOrO BapUaHTa
JIETKOTO TIOYBOTPYHTA OIIpe/iesieH repsuT ¢ fobasneHreM 10 % (1o 06bemy) pacceinmyaroro 6uorymyca uTerra.

KiroueBsbie ¢/10Ba: TeXHOJIOTMH BbIPALLMBAHUS PACTEHHUH, MUHepasbHbIe HallOJHUTEIH, TepJInT, OHory-
MYC, YPOXXaliHOCTh
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3asBneHue 0 KOHQUIMKTe HHTepecoB. ABTOp FOHMLIKMIA A.D. siBisieTcs BnajenbleM komnanud KdX HOuuikoro,
nipousBogsieit 6uorymyc uTerra, mouBorpyHt UniTerra, moAgKopMmKy Auist pactenuii uTerra.

®uHaHCHpOBaHHe. 3a cueT COOCTBEHHBIX CPEJCTB OPraHM3aLuy.
Wcropus crarbu: nocrynuia B pegakuuo 17.10.2023; npunsTa K rnevatu 11.06.2024.

st gurupoBanus: FOHuykuii A.3., 3buib H.C., bipaun M.H., ITagmouetko A.M., ITapgeruuxk M.M. Biu-
sIHe COCTABOB JIErKHUX MTOYBOIPYHTOB Ha BereTallyio pacTeHuH // BeCTHUK POCCHICKOTO YHUBepCUTeTa JPYsKObI
HapoyoB. Cepusi: ArpoHOMUSE U )KUBOTHOBOZCTBO. 2024. T. 19. Ne 3. C. 447—458. (In Russ.). doi: 10.22363/2312-
797X-2024-19-3-447-458

Influence of plant soil mixtures on plant vegetation

Anatoly E. Unitsky ', Nikifor S. Zyl ~, Mikhail I. Tsyrlin =
Aleksandr M. Pavliuchenko ', Mikhail M. Parfenchik

Unitsky String Technologies Inc., Minsk, Belarus
< m.tsirlin@unitsky.com

Abstract. The study was focused on investigating the effect of composition of light soil on vegetation
of lettuce plants. Nowadays, reducing the density of plant substrates is becoming an important component
for obtaining quality products. This soil property is not so essential for growing crops in the field. But using
a specially prepared substrate for cultivating plants in various types of multi-tier greenhouses, eco-villages
with roof gardens, and private bio-domes, it is important. This feature is due to the following: the higher
the density of the applied substrate, the greater the strength that needs to be considered when designing the
supporting structure of objects and the more materials will be required. This means that the cost of construction
will be higher. Therefore, the issue of creating a light, but at the same time fertile substrate for plants, which
will allow obtaining environmentally friendly plant products and at the same time will have a low density
relative to natural soil, is currently being actively studied. The light soil tested was perlite with addition
of biohumus. For foliar feeding, uTerra organic complex was used. It was determined that the best variant
for light soil was perlite with addition of 10% (by volume) of uTerra crumbly biohumus. Thus, the article
discusses current issues of structure of fertile soil, possible options for composition of a lightweight substrate
based on mineral components (perlite, expanded clay) and biohumus suitable for growth and development
of plants. In addition, the experiment concerning the study of the influence of light soil on plant crops was
described, conclusions are drawn and its results were substantiated. The final part summarizes the work done
and outlines its future prospects.

Keywords: plant growing technologies, mineral fillers, perlite, biohumus, yield
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BesepeHue

HocraTouHa akTyasbHa TpobyieMa CO3[aHUs IOYBOTPYHTOB, MOTPeOHOCTH
B KOTOPBIX pacTeT ¢ KaXAbiM rofioM [1—3]. CTtanmapTHbie TOpdo-TiecuaHbie-
yepHO3eMHble CMeCH B Pa3/IMUHbIX COOTHOLLIEHUSIX M3HAUa/lbHO He MOJXOAAT
HEeKOTOPBIM 3K30TUUeCKHUM PaCTeHUsIM, MOTYT COJlep)KaTh BpeAuTesei, a TakxKe
He TPUTO/IHBI [7Is1 MHOTOJIeTHET0 BbIpall{MBaHuUs Ky/IbTypP, TaK Kak B Ipoliecce pocTa
Y Pa3BUTHS PACTeHHUsI CHHTE3UPYIOT OpraHuyeCKre BeleCTBa U BBIHOCAT 3JIEMEHThI
MUHepaabHOTO NMUTaHuUs U3 1ouBksl [4]. CrefoBarenbHO, KOpHEOOUTaeMbIH €10
KYJIbTYPHBIX PaCTeHUH O/DKeH ObITh O0raT MUHEepa/JbHBIMU 37IeMeHTaMU U CTII0Co0-
HBIM TIOZ/lepKUBaTh MOCTOSTHCTBO COCTaBa 3a CUYeT Me/lJIEHHOTO BLICBOOOXK/eHUS
MUTaTe/IbHbIX 371eMeHTOB [5]. OZIHAKO CTOUT yUUTHIBATh TO, UTO Upe3MepHOe HaChl-
IleHHe MUTaTeJbHBIMU OMOTeHHBIMU 37IeMeHTaMU NPUBOJUT K 3aMe/IJIeHUI0 poCTa
u rubenu pactenuii. Takum ob6pa3om, HeobxoguMO MO0 BO3BpAl|aTh MUTATETbHbIE
37ieMeHThI 00paTHO B MOYBY, MO0 UCII0/B30BaTh ONTHMaJIbHbIE, PACCUUTAHHBIE
KOHKPEeTHO IO, OTIpe/ie/IeHHYI0 KY/IbTypPy MOKa3aTesu MI00POous /s TI0CTOSTH-
HOI'0 NpoM3pacTaHusi MHOToJleTHero pacteHus [6]. CoBpeMeHHbII MOYBOTPYHT
TaKXKe Jo/KeH 00/1aZiaTh BBICOKOW BO3yXOTIPOHUI[AeMOCThIO U OTIpefieleHHbIMU
¢b13MKo-MexaHNue CKMMU CBOMCTBAMM [i/Isi COXpaHEeHHs TTIOUBEHHOM BJIaru, UTOOBI
BOZla MOT/1a OecrpernsTCTBeHHO MPOXOAUTh BIyOb MOYBLI, He CTeKas 10 TTOBepX-
HOCTH, U YAep>XUBAThCs BHYTPH [7].

7151 Iony4YeHus: paCTUTeTbHOM MPOAYKLWY TIPUMEHSIFOT Pa3/InYHbIe TeXHOJIOTHH:
Ha TSDKEJIOM U JIETKOM TTOUBOTPYHTe, THAPO- U a3pornoHuKy [8]. Hanbosee pacmpo-
CTpaHeHHBIM MEeTO/[OM BbIPAIIMBaHUSI CeJTbCKOXO3SIMCTBEHHBIX KY/BTYD, 1eKOPaTUBHBIX
Y JIeKapCTBEHHBIX paCTeHUM 0CTaeTCs BbIpallliBaHUe Ha TspKesioM TpyHTe. OfHaKo rc-
TI0/Ib30BaHHE JIETKUX TIOUBOTPYHTOB Hanbosiee TepCreKTUBHO B 3aMKHYTHIX KOCMUAYeCKUX
3KOCHCTeMax, Takux kak OKoKocmo/loMm, rpy 03erieHeHNH KphbIil (CHU)KaeTCst Harpys3ka
Ha MepeKpbITHS 3/]aHui1), @ TaK’Ke BHYTPU ITOMeELeHNH, B OpaHKepesix, MHOTOsIDYCHbIX
TeryMiax 6;arogapsi psAy NMperuMyIliecTB — MaJiblil yeabHbINA Bec, BEICOKAst adpaLiys
KOPHEBOU CUCTeMbI PaCTeHUH, BbICOKAast BIAar0eMKOCTh, Y100CTBO MCMO/Ib30BaHus [9].
Takue OUBOTPYHTHI COCTOSIT:

— W3 JIETKUX MUHEPA/IbHBIX HaIlOJTHUTEIel;

— MHHepasoB, BbICTYNAIOLMX UCTOYHUKAMH MaKpO-, MUKPO- U Y/IbTPaMHUKpO3Jie-
MEHTOB;

— OpraHMYecKoy UacTH, KOTOpasi BK/IFoUaeT B ce0st T'YMUHOBBIe BelljecTBa U c006-
II[eCTBa arpPOHOMHUUECKH IIeHHBIX a9POOHBIX U aHA9POOHBIX MUKPOOPTaHU3MOB.
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K HepjocTaTkaM BbIpallluBaHUs B JIeFKMX [TOYBOTPYHTaX MOXXHO OTHeCTU He-
00X0MMOCTh TIHIaTebHOro Mo/bopa cocTaBa U ero KOHTPOJIb, @ TAK)XKe HeCKOJIBKO
OO/BIIYI0 CTOMMOCTD, UeM y TIOUBOI'DYHTOB, He MPOXOJSIIUX AOTOTHUTETbHYIO
obpaboTtky [10].

HaronHuTeieM MoYBOrpyHTa MOT'YT BBICTYIIaTh BEPMUKY/INT, KepaM3uT, 1i1aku [11].
K HepjocTaTkaMm TakWX HaroJIHATE/eH OTHOCSTCS BbICOKasi CTOMMOCTDb U BO3MOXKHOE
3aKWC/IeHre WK 3allje/laudBaHKe TTOYBbI BIiocae[CcTBUU. Harbosee rnepcrieKTUBHBIM
MUHepPa/IbHbIM HalloJTHUTe/IeM BBICTYTIaeT BCIyueHHbIHM neput. OH obecrieurBaeT HU3-
KYI0 TVIOTHOCTb CyOCTpaTa, BO3yXOMPOHULAeMOCTb, BEICOKYIO BIaroeMKOCTb. [1py 3ToM
BCITyueHHbIN Tep/UT criocobeH OT/iaBaTh BJary KOPHSIM PacTeHHWM uepe3 Karuuisiphl,
KOTODbIe [IpU T0/IMBe ee HaKaruBatoT [12].

[TouBOrpyHT Ha OCHOBe BCITyYeHHOI'O TIep/IuTa MO3BOJIsIeT BbIpalliiBaTh OpraHuye-
CKYH0 PaCTUTe/IbHYIO MMPOAYKLUI0, KOHTPO/Ib KOTOPOM MOKHO ITPOU3BOJUTH [IepPUOJU-
yeckd. Takoli MOYBOTPYHT MOKET MCIO/Ib30BaThCsl 10 20 LIMK/IOB BereTaliid pacTeHui
(c mobaBneHrieM opraHUueCKHX MOJKOPMOK MY He0OX0ANMOCTH), TIOC/Ie Yero TpebyeTcs
nipou3BoguTh fobaBnenue 10...20 % Marepuana. BeryurBaHve nepvTa poTeKkaeT TpU
Temrneparypax okoao 900...1100 °C, uro npUBOAUT K OTCYTCTBHUIO B HEM BpeAuTesIen
Y COpHSIKOB [13].

AHanmM3 OTKPBITHIX HAYUHBIX UCTOUHUKOB [14—17] cBUeTENbCTBYET O IIIMPOKOM
rose AJjsi UCC/IeJOBaHMUM BAUSIHYS COCTaBa JIerKOro MOYBOIPYHTA Ha yPOXKalHOCTh
pacTUTe/bHBIX KY/IbTYP Y KaueCTBa paCTUTe/TbHOW NIPOAYKLIMU.

Ienb ncciegoBanysa — yCOBEPILIEHCTBOBAHKWE COCTABA JIETKOTO, HO B TO JKe Bpe-
MsI TJIOJOPOAHOTO CyOcTpaTta it BLICAJKUA PACTeHHUM, KOTOPBIH TI03BOJIUT TI0/TyYaTh
9KOJIOTHUecKu 6e30TacHyr0 OZJHO- ¥ MHOTOJIETHIOH TIPOAYKLMIO IITUPOKOTO CIIeKTpa
pacTeHWl U NIpY 3TOM UMeTb HEeBBICOKYIO IVIOTHOCTb OTHOCHUTEJIBHO TIPUPOJHON ITOUBBI,
YCTaHOBJIEHHE ONTUMATBLHOTO COOTHOILIEHHSI MUHEPA/IbHOTO HATlO/THUTE IS M OpraHhyve-
CKOT'O KOMIIOHEHTa B [I0YBOIPYHTe.

MaTepMaﬂbI n MeToabl nccnepgosaHunsa

B sKcriepyMeHTe 110 BbIpalIMBAHUIO PACTUTE/IBbHBIX KY/IBTYP UCII0/Ib30BaIv JIeTKUe
TIOUBOTPYHTHI, B KQUeCTBE MUHEPaIbHOTO HAllOJTHUTE/IS1 — BCITyYeHHbIN MEepPINT U Ke-
paM3UT, OPraHuueCKUMHY HaTloJIHUTEJISIMU B Pa3/TUUHBIX OMbITaX BBICTYTAIN OHOTyMycC
uTerra (mpousBoauTesns: Pecrybsvka benapych, KO X HOHuLKOT0), pacchimuarbiii
opranunueckuii mouBorpyHT UniTerra (mpou3sBogutesns: Pecry6svka benapych, KOX
FOnumiIKOT0), OpraHrueckas KOMIIeKCHas TIOIKOpPMKa /1/1s1 pacTeHui uTerra (pou3Bofu-
Tesib: Pecriybsivika bBenapych, KOX HOHMIIKOTO, HOMEp roCyAapCTBEHHON perucTpanyu
11-07-0056) [4].

B 2021 r. 6b111 TIPOBE/IEHBI TIPe/IBaPUTE/IbHBIE UCITBITAHUS JIETKUX TOUBOIPYHTOB
[JJ1s1 BbIPALLMBAHKS pacTeHUH (OJHOIETHUX — MSTa U MHOTOJIETHUX — JIMMOH, KyMKBaT,
6anaH). CocTaBbl TIOUBOTPYHTOB IPHBe/eHbI B Ta0I. 1.
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Jlerkne Nno4yBOrpyHTbI

Tabmya 1

N2 coctaBa | O6beM nepnuta, % | 06beM kepaM3uTa, % O6bem 6"°r¥ myca | O6vem n quo:pyHTa
uTerra, % UniTerra, %
1 0 100 5% 5
2 50 50 5 5
3 100 0 5 5

lNpumedanue. * buorymyc uTerra n rymyc UniTerra uMeroT Menkyro hpakumio, KoTopasa pacnpefenserca Mexay
YacTuLuaMu MUHEpPanbHOro MaTeprana. Takum 06pasom, 06LLUMIA 06BEM NOYBOrpyHTa Npu gobasneHnn 10 %
OopraHmyeckomn Yyactu octaetca NpexHM — 100 %.

Table 1
Light soils
No. of soil mix Perlite, % Expanded clay, % uTerra biohumus, % UniTerra soil, %
1 0 100 5* 5
2 50 50 5 5
3 100 0 5 5

Note. * uTerra Biohumus and UniTerra humus have fine fraction which is distributed between particles of mineral
material. Thus, the total volume of soil with addition of 10% of organic part remains the same — 100%.

MHorosieTHHe pacTeHusi, KOTOpble BbIpalliBa/IMCh C IPUMeHeHreM JIeTKUX [104BO-
TPYHTOB Ha OCHOBE KepaM3UTa, TIep/IuTa U UX CMeCH, TPOZI0/Kat0T BereTUPOBath (puc. 1).
[TpupocT uuTpycoBbIX pacTeHuit 3a 2 roga (c 07.2021 o 07.2023 1) cocTapnsieT: KyMKBatr
¢ 40 no 65 cM (25 cm); iuMoHSI ¢ 45 10 65 cm (20 cm); ipupoct 6anaHa ¢ 40 10 120 cm
(80 cm). HecmoTpst Ha BBIHOC ITUTATe/IbHbIX BellleCTB OFHOETHUMU PaCTeHUsIMU, TMMOH
Y KyMKBAT BBILLIM B CTaJUIO0 TVIOOHOLIIEHHSI.

a 6
Puc. 1. KynbTvBMpOBaHMe pacTeHW Ha NErknx noYBorpyHTax: a — 2021 r.; 6 —2023 r.

VicTouHuK: BbINonHeHa oTodurkcaums pacteHnii M.M. MapdeH4ynkom

Fig. 1. Cultivation of plants on light soils: a —2021; 6 — 2023
Source: created by M.M. Parfenchik
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B 2023 1. 6611 MOCTAB/IEH OTIBIT C OIHOJIETHUMH PACTEHUSIMU: B KQUeCTBE 00bEeKTa
rccieioBaHust ObLTM UCTIONB30BaHbI pacTeHUs canara jiatyka (Lactuca sativa L.). [laHHbI
TeCT-00beKT ObLT BBIOpaH M3-3a €r0 X035MCTBeHHOM [JeHHOCTH, KOPOTKOTO )KU3HEHHOTO
LIMK/Ia ¥ CPeIHHAX Pa3MepOB, KOTOPbIE CITOCOOCTBYIOT JTyuUlllel BU3yau3aliu 1eHCTBUS
9KCIIePUMEHTAaIbHOTO MOYBOTPYHTA.

BapuaHThI 3KCIieprMeHTa pa3/Indaivch cofepkaHnvem ouorymyca uTerra: 2,5;
5,0; 7,5; 10,0; 12,5 u 15,0 % ot obujero oovema. I110THOCTh TOYBOTPYHTOB COCTAaBU/IA
cootBeTcTBeHHO 380; 386; 392; 398; 404 1 410 kr/m>. KaXk[pIii SKCTIEPUMEHT C Pa3/iiu-
HBIM COJIepKaHHeM OMOTyMyca BOCIPOM3BOUIH B ZIBEHA/LIATUKPATHOW TTOBTOPHOCTH.
CemeHa pacTeHMs CajiaTa-jaTyka BbICEBa/IMCh B PaBHOM KOJTMUECTBe B KaXK/[bIii BapUAHT
JIETKOTO TIOYBOTpyHTa (puc. 2).

Mepaut

T
Perlite

Mepnut

Perlite

Mepnut

AT e —
Perlite

Mepnut

—

Buorymyc Perlite

Biochumus

Mepaut

e
Perlite

Mepnut

o
Perlite

Puc. 2. Cxema aKCreprMeHTa Mo BO3AENCTBUIO NIErKMX MPYHTOB Ha OCHOBE NepnTa
C Ao6aBneHemM 61MoryMyca Ha pocToBble 1 (M3MOorMyeckine nokasatenu Lactuca sativa L.

VIcTOYHMK: BBINOMHEHO cocTaBneHme cxembl A.M. [NaBntodeHKo B npunoxeHnn BioRender
Fig. 2. Experimental scheme for the effect of light soils based on perlite with addition of biohumus on
growth and physiological parameters of Lactuca sativa L.

Source: created by A.M. Pavlyuchenko in BioRende

[Tocne nmoceBa MOAJOHEI C paCTEHUSIMU MIEPEHOCU/A B KaMepy poCTa C TeMIlepary-
poii +25 °C, unteHCcMBHOCTHIO ocBeljeHUs1 5000 sitokc 1 10-yacoBbIM (HOTOTIEPHO/OM.
[TonuB POU3BOAUIM TI0 Mepe TMOAChIXaHusl CyOcTpara, BK/IFOUasi IOJIMB OpraHrye CKou
KOMITJIEKCHOM MOAKOPMKO#M /17151 pactenuid uTerra [4] pa3 B 10 gHeii u3 pacuera 10 M
Ha 1 s1 pabouero pactBopa. CrycTsi 3 CyT. perMCTPUPOBAJTH TTePBbIe BCXOAbI. V3MepeHust
poCTa JIMCTHEB TIPOBOAWIIN Kaxkable 7...10 cyT.
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PesynbraTtbl uccnegoBaHusa U 06CyXaeHne

PacTteHust casara Mposi/isiii Oosiee akKTUBHBIN POCT C YBeJIMUeHHeM KOHL|eHTPALUuH
6uorymyca uTerra. BakrepuanbHOM (TIaTOreHHOM) HAarpy3Ky He Ha0/TH0/1a/10Ch, POCT aru-
KaJbHBIX MepucTeM 0Oe3 ratosioruii. Bce pacteHust ObICTPO pa3BUBAIM PO3eTKY JIMCTHEB,
ToCJIe HaCTyIUIeHus da3bl 4-X HaCTOSIIMX JTMCTHeB Habmopanach guddepeHImarus
pocTa o BapuaHTaM OIlbITa, HaW/Iyyllie TIoKasarey 1o 6ruomacce 6bu1M 3aUKCHPO-
BaHbl HauUMHas C fobaenenus 10 % 6uorymyca (puc. 3).

AdavHa Ancrees, cvi

7 14 21 28
MpooAHMTENBHOCTD SKCMEPUMEHTA, CYT.
il 1 5% g5 g7 5% 10% omegem12,5% s—ge15%
Puc. 3. POCT 1 pa3BuTUE pacTeHW canaTta Ha SKCNepYMEHTabHbIX BapuaHTax erkoro rpyHTa
¢ nobaBneHnem 6uorymyca

MIcToYHMK: BbINONHEHO nocTpoeHne MS Excel rpadukos A.M. MaBntoyeHKo

¥ 14 21 28
Duration, days
= 2 5% ——5% —a—T75% - 10% =——a=—125% =—a—153%

Fig. 3. Growth and development of lettuce plants on experimental variants
of light soil with addition of biohumus

Source: created by A.M. Pavlyuchenko using MS Excel
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KonnuecTBo HUTPATOB BO BCeX BapUaHTax HaXOAW/IOCH B TIpefiesiax JoMmyCTUMOU
HOpMBI (onyctuMbli ypoBeHb o CanlIuH 2000...3000 mr/kr).

[Tpu BIpalMBaHUU paCcTeHUH cajaTa JiaTyka OCHOBHble MOphOMeTpuyeCcKre
T0Ka3aTe/id Pa3BUTHs OB/ 3HAUUTE/TLHO BBIIIIE [T BADUAHTOB JIETKUX TTOUB C KOH-
1ieHTparueli buorymyca HaurHas ¢ 10 %. HabGmroganack 1mosioykuteibHast IpOTPeCCHst
CKOPOCTH POCTa, KOJIMUeCTBa MeXK/10y3/TMi U UTOTOBOM [I/TUHBI PACTEHUM C yBe/nue-
HUEM IKCTIepUMEHTATbHOU KOHI[eHTpaumu. OTK/I0HeHWe ObI10 3aUKCUPOBAHO ISl
rapaMmeTpa cpefHel 6uomaccel pactenus. Tak, ass BapuanTta ¢ 10 % 6uorymyca
6uomacca cocraBuna 651, 12,5 % — 60,8 1, 15 % — 58,6 I, UTO MOXKET ABIATHCS
CTaTUCTUYECKOU TOTPEITHOCTRIO (Tabit. 2).

Tabnmua 2
PesynbraTbl pocTa U pa3BUTUSA pacTeHUit canaTta Ha JIerKux rpyHTax
Conpwante | Copocrapocts, || oS CHBER | e, wrne | ORI KT
2,5 0,36 11,68 171,80 5,60
5,0 0,36 37,77 257,28 7,00
7,5 0,36 54,40 212,00 8,33
10,0 0,51 65,00 448,68 9,33
12,5 0,55 60,80 504,24 9,31
15,0 0,63 58,60 581,04 10,10

Table 2
Results of growth and development of lettuce plants on light soils

Biohumtis Growth rate, cm/day | Average fresh weight, g Nitrates, mg/kg Aver.age number
content,% of internodes

2.5 0.36 11.68 171.80 5.60

5.0 0.36 37.77 257.28 7.00

7.5 0.36 54.40 212.00 8.33

10.0 0.51 65.00 448.68 9.33

12.5 0.55 60.80 504.24 9.31

15.0 0.63 58.60 581.04 10.10

Bu3syasibHO Gosiee KpyIiHbIe JIUCThS ¥ O0JIbIIIast TUI0Ma/lb TOKPBITHS Y PaCTeHHM
¢ BapuaHToM KoHileHTpaumu 10 % (puc. 4).
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50 %

7,5%

12,5 % 150 %
Puc. 4. PocT v pa3BuTWE pacTeHNIA canaTa-naTyka Ha Ierkom rpyHTe ¢ Job6aBneHnemM 6norymyca
B pa3HOM KOHLIEHTpaLMmM
WecToyHmk: BbinonHeHa dhoTodburkcaums M.M. MapdeH4nkom

Fig. 4. Growth and development of lettuce plants on light soil with addition of biohumus
in different concentrations

Source: created by M.M. Parfenchik

3akJiroyeHue

Ha ocHOBaHMM pe3y/IbTaToB OIbITa MOXKHO C/ie/1aTh BbIBOJ, O TOM, UTO JIYLLIMM Ba-
PUAHTOM JIeTKOTO TTIOYBOTPYHTA SIB/ISIETCSI TIep/UT C fobaBneHueM 10 % buorymyca, Tak
Kak JlajbHeil1liee MOBbIlLIeHWe KOHLIeHTpaluy 6rorymyca He TIPUBOZIUT K CEPbe3HOMY
M3MeHeHHI0 6MoMacChl paCTeHUH, HO TIPY 3TOM MOKET TeOpeTHUeCKH MPUBOAUTE K U3-
OBITKY MUTaTe/bHBIX 371eMeHTOB. HakorieHusi HUTPaToB B PACTUTENbHOW TIPOAYKIMN
TIPU MCTIO/b30BaHUU pacchimyatoro buorymyca uTerra v opraHuueCcKol KOMIIEKCHOM
nogKopMKH uTerra He HabrofaeTcsi. Bonbiuast KoHIjeHTpalust 6uorymyca uTerra npuBo-
[T K YBeJTMUEHUIO YKC/Ia MEXK0Y3/IMIM PACTEHNUI, HO PACTEeHUS BBIVISIAAT BBITSHYTHIMU
C MeJIKOW TMCTOBOM TIaCTUHOM. JIerkuii MoUBOTPyHT Ha 0CcHOBe b6uorymyca uTerra
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TIpY NTPUMEHeHUH TIOUBeHHOT0 MUKCHpa uTerra mo3BOMT M0/yUaTh SKOJIOrHUeCKH
6e30IacHyI0 PaCTUTeTBFHYO MPOAYKLHIO U TPU 3TOM MCIIOIH30BaTh MPEeUMYILeCTBa
nerkoro cybcrpara OTHOCUTeTbHO TIPUPOHOM TTOYBbI. B anbHelIeM T1aHUpyeTCst
TIPOJIO/DKUTD MCCIe[I0OBAHKE C LIe/TbI0 aHa/Ii3a TIo/TyueHHOM TaKUM 00pa30M MpOYKLUH
Ha HaKOIJIeHHe caxapoB ¥ BuTamuHa C.
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