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®opmupoBanne buonornueckoin Maccol U IloTpebienune DinementoB [lutanus
IMoceBamu JIbna Maciauunoro B 3one Cyxoii Ctenu YKpanHbl

AJL Pynuk

JIBH3 «Xepconckuii eocyoapcmeennviil azpapuuiii ynueepcumemy, yi. Cmpumencoka, 23, Xepcon 73006,
Yrpauna, E-mail: oleksandr.rudik@gmail.com

HccienoBannbl npouecchl GopMUPOBaHHsA Ha3eMHOM Macchl M MOIJIONIEHNUs 3JIeMEHTOB IUTAHMSA Moce-
BaMH JIBHA MACJMYHOr0. Y CTAHOBJIEHO, YTO MaKCUMAJIbHOE 00pa3oBaHUe CyX0ii Macchl, HAMBBICIIIee
HAKOIJICHHE MOCEBAMM 230TAa M KAJIUs MPOUCXOAUT HA CEMHU/IECATHIN, a pochopa - Ha BOCBMHU/IECATHIH
JleHb TOocJIe MOSIBJIEHUsI MACCOBBIX BCXO/0B. YcHileHHe (POHA MUHEPAIBLHOr0 NMUTAHUS yBEJIUYMBAET
0MOJIOTMYECKYI0 MacCy MOCEBOB M AKKYMY/JHUPOBAHHOE B Heil KOJIMYeCTBO 3J€EMEHTOB NHUTAHHA.
Han6onbiee cyTouHOe MOTJI0NIeHHE 3JIEMEHTOB NMUTaHUs npoucxoauiao Mexay 30 u 60 nusiMmu mociie
BCX0J0B KYJbTYpbl. OnipenejsOMM B MOIJIOLIEHUH PACTEHUSAMH OUOTeHHBIX 3JIEMEHTOB SIBJIsIeTCS
HapacTaHue OMOJOTHYECKOif MacChl, YTO CONMPOBosKAaeTcs «3(pdexToM pa3daBjeHUs» UX COAEPHKAHUS
B OPraHax pacTeHus.

Knruesvie cnosa: Jlen macauunvlii, buoniocuueckas macca, MuHepaivbhvle yooopenus, azom, ¢gocghop, xa-

Ui, opouteHue

BBEJIEHHME

B coBpeMEHHOM CENbCKOXO3AUCTBEHHOM IIPO-
W3BOJICTBE CYLIECTBEHHAsT POJIb MPUHANJIEKHUT CH-
CTEME MUHCPAIBLHOTO MUTAHHS, BCICIACTBHE 4CrO
3 PEKTUBHOCT HCHONB30BAHUS yHOOpeHHI ompe-
JEIsIeT YPOBCHb NPHOBUIEHOCTH BCETO TEXHOJOTH-
9YeCKOro KOMIDIEKCa. YUHTHIBAs, YTO B OCHOBAHHE
CHCTEMBI «II04YBa — PACTeHUE — KIIUMAT — YpOXKaii»
MOJIOXKEHO PacTeHUE C ero OOBEKTHUBHBIMU OHOJIO-
THYECKUMHU MOTPEOHOCTSIMU, MCCIIENOBAHUE AHMHA-
MHKH DPOCTOBBIX TIPOIIECCOB W TOTpeOIIeHus: Omo-
TCHHBIX OJJIEMEHTOB HMEeT BaKHOE HaydyHOe U
NPaKTUYECKOE 3HAUCHHE.

W3zydenmnro mpobiaeM MHHEPaIBEHOTO THTAHHS
JbHA MAacIMYHOTO MOCBSILIEHO MHOTO Hay4HBIX pa-
00T, TPOBOIMMBEIX B pAa3HBIX ITOYBEHHO-KIIMMa-
tuaeckux 3oHax (Kysnenosa, 2004; 1lIBad u Mu-
poHuyk, 2007; Bumnesckas, 2011). Mmu ycraHos-
JICHO BIHSHHEC YIOOPCHHS HA DJIEMEHTHI CTPYKTY-
PBL, BENIMYMHY M KaueCTBO YpPOXKas, OMpPEIeICHBI
ONTUMAJIbHbIE NWAaa30Hbl HOpPM YyHoOpeHus. B
30HE TPOBCJCHHUA HCCIICIOBAaHUH Takue padoTh
HPOBOIWIKCE B MHCTUTYTE 3eMIiIeNesHs I0KHOIO
pernona HAAH VYxkpawunsr (bumauna, 2010). Og-
HAKO TMHAMUKA TIOTJIOLIEHHUS JIEMEHTOB B TEUEHHUE
HICPHOJIa BEreTallMH KYJIBTYpPhI, YCTAHOBJICHUE MO-
TPeOHOCTH PACTCHUS B CHEHU(PUIECKUX YCITOBHUSIX
cyxoii Ctermn Ge3 OpOUICHUS U NPH OPOIICHHH, Ha
HaIl B3TIISI, TPEOYIOT JOpabOTKU.

HccenenoBanust mpecieqoBaiy 1eidb H3YYUTh
JMHAMUKY (POpMHpPOBaHUS OHOJIOTHYECKOW MAaccChl
U motpeOyieHust a3ota, Gocdopa, Kaaus pacTeHUS-
MH JIbHa MacJIMIHOT'O B YCIIOBHUSX €CTECTBEHHOTO U
HCKYCCTBCHHOT'O YBIIaYKHCHHS.
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MATEPHUAJIBI 1 METO/bI

CucTeMHBIE TOJIEBBIE HUCCJICAOBAHUA BBIIIOJIHC-
HBl Ha TIPOM3BOJCTBCHHOW 0a3ze ACKaHMHCKOM
I'CXOC HAAH VYxpaunsl. [1oua OnbITHOrO yuacTka
TEMHO KaIlITAHOBAask TOKENOCYTTMHHUCTas cnaboco-
JIOHLIEBaTasi, C MOLIHOCTBIO I'yMyCOBOI'O TOPH30HTA
42-51 cM. B maxoTHOM ci10€ COAEPIKUTCSI B CPEIHEM
2,15% rymyca, 50 MI/KT' JerKOTHOpPOIIH3YEMOTrO a30-
Ta, 24 Mr/kr noxswkHOro Gocdopa u 400 mMr/xr o6-
MEHHOTO Kaiusi. Peakiusi moYBeHHOro pacTtBopa cla-
00 nrenovHast, Onmmke K HelTpaibHO# (pH-6,8-7,0).

KyneTypy BBIpamuBaiu B COOTBETCTBHHU C 30-
HaJTbHBIMU pexoMeHmasiMa. OOBeKTOM HCCIeno-
BaHUS OBbLT OTCYCCTBCHHBIA CTAaHAAPT, COPT
IliBnenna Hiu (Pivdenna nich), 1oceB OCYIIECTB-
JISICS C MEXIYpSAbsIMU 15 cM, ¢ HOpMoli BbiceBa 6
MIH.IOT/Ta. TIOTMBHOW peXUM MpeaycMaTpuBal
npennonuBHoi nopor 65-70% HB B cioe 0,7 m.
®da3bl pocTa U pa3BUTHS JIbHA OTMEUAIH B COOTBET-
cruu ¢ 'OCT 4511: 2006 «Jlen monrynen. Tep-
MUHBl U ONpejAeeHus MOHATHI». PacturenbHbie
0o0pa3ipl 0TOMpaiu C MHTEPBAIOM B JIECSAThH JHEH
IOCJIC (1)33])1 «MOJIHBIC BCXO/IbI» B IBYX HCCMECIKHBIX
noBTOpeHusx Ha ruiomaau 0,1 Mm%, Pacrenus BBICY-
muBanmu npu temmneparype 105°C mo mocTosHHOM
maccel. Copepxkanue aszora, dochopa u Kamms
OTIpE/CNSUIM U3 CJIMHCTBEHHON BBITSIKKU ITOCIIC
MOKpOTo CKuranust nmo merogy ['mH3Oypra c mo-
CIEYIOLIUM ONpeaeieHueM a3oTta mo merony Kee-
mpaans, ¢pochopa mo merony Mepou-Paiinn kano-
pumerpudecku Ha KOK-2, a xanus - Ha TUIaMEHHOM
¢doromerpe (I'muzoypr u Llernora, 1960). Yuery u
aHau3y TOJJIekana TONBKO Ha3eMHas 4acTh pac-



TCHUI, 4TO HEOOXOMUMO YUYHMTHIBATH IPH HHTEP-
IpeTanuy pe3yabTaToB.

INoroguble ycnOBUS TEpHOAA WCCIIEIOBAHUH
XapaKTCPU30BAITUCH CYIICCTBCHHBIMH TPCBBIMICHH-
SMH TEMIIEPATYPHOTO PEXMMa M OTKJIOHEHHSIMH
00€eCIIeUeHHOCTRIO OCaJKaMH OT CPeNHHX 3Haue-
HU. 3a cueT 3amacoB MOYBEHHOU BIATH U MOCTYII-
JICHUSI OCaJKOB TICPBOHM IIOJIOBMHBI BETCTAIMU
KyJIbTypsl Haubosee O6aaronpustHeM ObuT 2011, a
nanmenee 2012 u 2013 roxa.

PE3YJIBTATBI 1 OBCYK/IEHUE

Hakomenne 6nonornyeckoir MacCel pacTeHU-
AMHU IPOMCXOAUT B COOTBETCTBUU C «OOJIBILION
KpHUBO# pocrtay (Tabi. 1). B TeueHue nepBbIX Tpua-
LATH JHEH OT MOSIBJIEHMS BCXOAOB CyXas Macca
HapacTaja MeNJIeHHO, €€ MPUPOCT HAXOIWICSH B
mpenenax 0,41 — 0,59 1/ra 6e3 opomenus u 0,46-
0,67 T/ra mpu opomeHu. DTOT 3Tall COOTBETCTBO-
BaJI Hayally OYTOHHM3alMd M HA €ro NPOTSDKCHUH
KOJIMYECTBO CYXOTO BELIECTBA B CPEIHEM yBEIHYU-
Jock B JBa pa3a. B mocnenyromem mpoucXOauiio
pe3KOoe HapacTaHUE CYXOro BEIIECTBA, KOTOPOE
nponpoikaigock Ao 70 mHsa HabmroneHus 6e3 opo-
menust u 10 80 AHA MPHU OPOIIEHHUH, YTO COOTBET-
CTBOBAJO (ha3e 3ENCHOW CIEeNOCTH. 3a ITOT MeX-
(da3HBIil TEepuon Macca PacTeHUil yBeaWyuiaach B
5,6 pa3a npu €CTECTBEHHOM YBIIQXKHEHUM U B 6,4
pasa NpH OpPOIICHHWH, IOCTUTas MaKCHMaJIbHBIX
3Ha4YeHui. B 3aBHCcUMOCTH OT (OHA MHHEPATHHOTO
nuTaHus oHa cocraBisuia 4,45-6,21 1/ra 6e3 opo-
weHnst ¥ 5,67-7,80 1/ra npu opoureHnu. B mocie-
IYIOUIeM MPOUCXOAMIO TIOCTEIIEHHOE YMEHBIICHUE
HA3eMHOH Macchl, YTO XapakTEPHO IJI IO3IHETO
TCHCPATHBHOTO NEPHO/A U OBIJIO CBA3aHO C aKTHB-
HBIM OTMHUPAHUEM JINCTHCB.

JlocToBepHOE BIMSHHE BHECCHHS MHHEpAIb-
HBIX ynoOpeHuil Ha mpouecc (OpMHPOBaHUS Ha-
3eMHOI Macchl IPOSIBUIIOCH MO ucTeueHnu 20 nHei
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BEreTalny, a MOJIOXKUTENbHBIN 3 dekT ycunupancs
B T€UEHHE TOCIEAYIOIUX IATHAECATH JHeH. Yyd-
[IEHUEe BIArooOECHeYyeHHOCTH II0CEBOB YBEIMYU-
B0 3(pdexTBHOCTE yAOOpEHN W TPOAICBAIO
MEepUOJ UX TOJOXKHUTEIBHOro Bo3aeWcTus. Hau-
BBICIIIEE KOTMYECTBO CYXOU OMOIOTHYECKON MaCCHI,
HE3aBUCHMO OT pEeXKUMa BIAaroo0ecre4eHHOCTH
pacTCHUIA, OTMEYAIOCh HA MAaKCHUMAIBHOM (hOHE
nutaHus NooPsoKeo. OnHako mosrimenue GpoHa mu-
TaHUS CHIKAJIO pa3Mep IPUPOCTa CyXOH Macchl,
9TO0 0COOEHHO MPOSBISIOCH HA (JOHE €CTECTBEHHO-
ro yBnaxseHus. [lonoxutensHoe BIMSHUE OpOLIE-
HUsl BBIPAXKaJIOCh TOJBKO CIYCTS COPOK JAHEH OT
TIOJTHBIX BCXOIIOB, UTO OBLJIO CBSI3aHO C rpauKkoM
MIPOBE/IEHUs [IOJIUBOB.

B nurtepaType JOCTaTOYHO XOPOLIO OCBEIIEHA
HEPaBHOMEPHOCTh KaK POCTOBBIX IPOLIECCOB, TaK U
MOTJIOLICHUSI PACTEHUSMHU DJIEMCHTOB MHTAHUS
(Lepaunr, 1990, Komkun 2005). Mx conepxanue B
OTIENbHBIX OpraHax MEHsSETCs B TeueHue Iepuoia
BEreTallid KYJIbTYypbl B COOTBETCTBUU C BO3pPAaCT-
HBIMH (PH3HOJIOTHYHBIME M3MeHEHUsIMU (MoCoJIoB,
1960, benonyxos,2002). U3BecTHBI Takke 0coOeH-
HOCTM BIMAHUS TIOYBEHHOH CpeAbl, IMOTOIHBIX
YCIIOBUHM, OTHENBHBIX 3JEMEHTOB TEXHOJIOTUH BbI-
paluBaHus Ha UX TOTJIOMICHUE.

Haxonnenue Ha3zeMHON OGuoMaccoil JibHa Mac-
JMYHOTIO a30Ta MMEJI0 JUHAMHUKY CHHYCOMIBI, OT-
JUYUS MEXIy OTACNbHBIMHU BapuaHTaMHu ObLIM Ma-
TEMaTU4eCKU JIOCTOBEPHbIMH. MaKCcUMallbHOE KO-
JIMYECTBO a30Ta IMMOCEBHI HAKATUTUBAIM HA CEABMYIO
JieKazy OT BCXO/O0B KyJbTYpHI, IIOCIIE Y€ro, BCIe-
CTBHC OTMHpPAHUS JIUCTOBOM MAacChl, HAOIIOmaJICH
ycuiMBaronmiicst obparHbiii nponecc. Ha ¢one
BHECCHUS MUHEPAJBHBIX yIOOPEHUH M OpOIICHHS
TIPOUCXOJUIIO HEKOTOPOE CMEIIeHHE TOYKU MaKCH-
MaJIFHOTO TOTPEeOICHIS Ha O0ee MO3AHUNA TIEPHOI.
B cootBercTBun ¢ opmMupoBaHueM OoJblIeH Ha-
3eMHOW Macchl NMPW BHECCHUH YIOOpEHHWH M Opo-
IIeHUs BO3PAcTajo U KOJMYECTBO a30Ta, CKOHIICH-
TPUPOBAHHOTO B HEM.

Ta6auna 1. [luHaMuKka HAKOILICHHUS CyXOW MacChl IOCEBAaMH JIbHA MaciIM4YHOT0, T/Ta (cpenHee 3a 2011-2013 rr.)

®on MHUHEPAJIBHOI0 MU~

JIHHU OT MOJHBIX BexoaoB (B)

TaHus (A) 10 20 30 40 50 60 70 80 90 100
be3 opomenus
Be3 ynoopennii 0,47 0,68 0,88 2,18 3,23 3,91 4,45 4,42 4,37
NusP30K3 0,50 0,73 0,96 2,58 3,96 4,88 5,49 5,40 5,30
NeoP4sKys 0,51 0,76 1,04 2,74 4,24 5,26 5,96 5,88 5,79
NogPsoKseo 0,51 0,79 1,10 2,88 4,42 5,45 6,21 6,16 6,10
HCPs A -0,08-0,12; B-0,12-0,19; AB-0,24-0,37
IIpu opomennn
Be3 yno6penuii 0,47 0,70 0,93 2,50 4,12 4,75 5,40 5,67 5,61 5,58
NysP30K3 0,50 0,76 1,06 2,87 4,76 5,62 6,61 6,97 6,92 6,86
NeoP4sKys 0,51 0,80 1,13 3,06 5,07 6,01 7,06 7,41 7,31 7,27
NogPsoKeo 0,53 0,84 1,20 3,20 5,31 6,29 7,41 7,80 7,76 7,70
HCPs A-0,11-0,14;, B-0,17-0,22; AB-0,33-0,44
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Haxonnenne ¢ocopa M3MeHsIIOCH MOJ0OHO
Jorapu@MUUYecKor (QYHKIUH. YBeIWYEeHHE KOIU-
YecTBa ITOTO JJIEMEHTa, aKKyMYJIHPOBAHHOTO Ha-
3eMHOI Maccoif TOCEBOB, MPOUCXOANIO MPAKTHUC-
CKH JI0 CO3pPEBAaHUs KYJIBTYpHl W OCTAaBalOCh Ha
ypoBHE, OJHM3KOM K MaKCHMalbHOMY 3HAYEHHIO.
Bonpuiee BimsHME Ha WCClenyeMBbId IOKa3aTelb
UMEJIO BHCCCHHE MUHEPANBHBIX YIOOpeHHil 1Mo
CPaBHEHHIO C OPOIICHHUEM.

Jlunampka HakoIUIeHHS Kamus Obuta 1omo0-
HOH moTpedneHuio a3ora. MakcHMalbHOE HaKOTI-
JICHUC KaJusl MPH BCEX COYCTAHUAX (PaKTOPOB OBLIO
OTMEYEHO HA CEMHJECATHIE CYyTKH. B manmbHeimem
IPOUCXOJUI IPOLECC YMEHBIIEHUS KOJIUUECTBA
KaJns, aKkKyMYJIHPOBaHHOTO B Ha3eMHOH Macce
pacTeHui.

JIist OLICHKH TMHAMUKH TIOCTYIUICHHUS JJICMEH-
TOB NMUTAHUSA B PACTCHHS JIbHA MPOHM3BEICHBI pac-
4eThl UX CyToyHoro norpednenus (Puc 1.)

BHecenre MHUHEpaTbHBIX YIOOPCHUH BIHSIO
Ha abCONIIOTHBIC 3HAYCHHUS KOJMYECTBA IOTJIONICH-
HBIX DJIEMEHTOB NIUTAHWS, HE M3MEHss oOmel mu-
HaMHKH UX TIOTPEOICHHSI.

B nesom Haubolrblee MOTJIOMICHHUE JICMCHTOB
rTanus npoucxoamno Mexay 30 u 60 mHsaMu mocite
BCXOZIOB KynbTypsl. Hanbonee auHaMuuHBIME OBLTH
HU3MCHCHUSA B l'[0Tp€6J'IeHI/II/I a30Ta " KaJius, Toraga Kak
noctymieHue (ocpopa oTanyaTocs Oonbliel cra-
OMIBHOCTBIO M PAaBHOMEPHOCTBIO Ha TIPOTSDKSHHUH
BEreTalMoHHOro repuoaa. Ha copokoBoii 1eHp BCxo-
JIOB TIOCEBHI JIbHA TIOTpeOIsH exkecyTouno 3,07 kr/ra
azora, 1,04 kr/ra ¢goctopa u 2,57 kr/ra kamust. [Ipu
OpOLLIEHUH NOTpedeHre ObLUIO BBIIIE U COCTABIILIO,
COOTBETCTBEHHO, 3,23; 1,59 u 3,67 kr/ra. C ymimHe-
HHEM BETCTallIOHHOTO Mepuoma KYJIBTYpHl IIPH
VIAYYIICHHU BJIAro0OCCIICUCHHOCTH MTOCEBOB OTMEYa-
eTcsl TPOIOJDKEHUE IepHoNia MHTEHCUBHOIO MOIJIO-
LICHUS IEMEHTOB TUTAHUSI M CMEIICHHS BPEMEHU
HACTYIUICHVS OTPUIATEILHOTO OanaHca.
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Puc. 1. CyrouHoe norpediieHne OMOTeHHBIX JIEMEHTOB II0CEBaMHM JIbHA MACIIMIHOTO
Ha (one nuranus NgoPysKys, kr/ra.
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Koppensimonnsiit ananmu3 0To0pa3uil BBICOKYIO
CTENEHb 3aBUCUMOCTU MEXAy OHOJIOTHYECKUM II0-
TJIOIIEHUEM DIIEMEHTOB W KOJIMIeCTBOM ChIpoii 0,79-
0,9 u cyxoit 0,94-0,98 Guonoruueckoit maccel. IIpo-
LICHTHOE COZAEpKaHHE OMOICHHBIX AJICMEHTOB HAXO-
JIAJIOCHh B TECHOM 0OPaTHOM 3aBHCHMOCTH OT OHOJIO-
THYECKON MacChl pacTE€HHI, YTO OIOCPEICTBOBAHHO
CBHUACTENBCTBYCT 00 «ddhexTe pazdasneHns» B me-
puoas! ObicTporo pocra jbHa. Koa¢uuueHT xop-
pemsinn coctaBisut - 0,73 mns azora, u - 0,74 u -
0,55 nns hochopa u Kanus, COOTBETCTBEHHO.

3AK/IIOYEHUE

Omnpezensromiee 3HauYeHHE B (HOPMHPOBAHUH
BEJIMUMHBI BBIHOCA OWMOTEHHBIX 3JIEMEHTOB HMMEET
HapacTaHue OMOJIOTMYECKOW MAacChl JIbHA MAaCIHY-
Horo. CucTeMa MHHEPAILHOTO IHUTAHUS [OJDKHA
MpeIycMaTpuBaTh BBICOKHH YpOBEHb OOecredeH-
HOCTH TIOCEBOB 3JIEMEHTAMH THTAHUS B TPETHIO -
HIECTYIO JIEKay OT BCXOAOB KYJbTYPBI 33 CUET CO-
BOKYITHOT'O BIMSHUS OCHOBHOTO BHECEHHUS yH0oOpe-
HUI U TTIOJAKOPMKH.
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Formation Of The Biological Mass And Nutrient Element Consumption By The Flax
QOilseed Crops In The Dry Steppe Zone Of Ukraine

A.L. Rudik
Kherson State Agricultural University, Ukraine

The processes of the biological mass formation and consumption of nutrient elements by the flax oilseed
crops under the impact of irrigation and mineral fertilizers have been studied. It was established, that the
maximum dry mass formation, the highest accumulation of nitrogen and potassium by the crops occurred on
the seventieth day and phosphorus on the eightieth day after appearance of the mass shoots. Strengthening
of the mineral nutrition background increased the biological mass of crops and accumulation of nutrient ele-
ments in them. The maximum daily uptake of the nutritive elements was between the thirtieth and sixtieth
days after appearance of the crop shoots. The increase of the biological mass is the determining factor in the
uptake of biogenic elements by plants, which is accompanied by the “dilution effect” of their content in plant
organs.

Keywords: Flax oilseed, biological mass, mineral fertilizers, nitrogen, phosphorus, potassium, irrigation
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Ukraynanin Quru Coél Zonasinda Yagh Katan 9kinlori Torafindon Qida Elementlorinin
Udulmasi va Bioloji Kiitlonin Formalasmasi

AJL Pynuk
Xerson Déviat Agrar Universiteti, Ukraina

Suvarma va mineral giibralorin tasiri ilo adi (yaglt) katan okinlori torafindon qida elementlorinin udulmasi vo
yeriistli hissonin formalagmasi proseslari todqiq edilmigdir. Miiayyan edilmisdir ki, maksimum quru kiitlanin
yaranmasi, akinlar torafindon azot va kaliumun on yiiksak miqgdarda toplanmasi kiitlavi ciicartilorin meydana
golmosindon 70 giin, fosforun iso 80 giin sonra bag verir. Mineral gidalanma fonunun giiclondirilmosi okin-
larin bioloji kiitlasini vo onda akkumulyasiya olunan gida elementlarinin miqdarini artirir. Qida elementlorin-
in on yliksok giindalik udulmasi kultura ciicartilorinin meydana gelmesindon sonra 30-60-c1 giinler arasinda
bas vermisdir. Bitkilor torafindon biogen elementlorin udulmasinda miisyyanedici gostorici bioloji kiitlonin
artmasidir ki, bu da bitki orqanlarinda onlarin miqdariin “durulasma effekti” ilo miisayiot olunur.

Acar sozlar: Adi (vagh) katan, bioloji kiitla, mineral giibra, azot, fosfor, kalium, suvarma
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