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Bnuanue cnocoba cesa u cycmomul pacmeHuii Ha NPOOOIAIHCUMETbHOCHY MEHCPAZHBIX
nepuo0os u Ha ypoxcaiinocmey pacmeHnuil paconu 00bIKHOGEHHOIL 8 YC/108UAX NPABODEPEIHCHOIL
Jlecocmenu Ykpaunwi

Ycemanosneno enusnue cnocobos cesa u 2ycmomsl pacmeHuti HA NPOOOIHCUMETLHOCHb
NPOXOHCOCHUSL OMOCNbHBIX (HeHON02UUECKUX (a3 U 8e2emayuOHHO20 Nepuooa 8 YeioM, d maKice Ha
dopmuposanue  genuuuHbl  YypoxcanuHocmu — 3epHa  gaconu  0ObIKHOBEHHOU 8  YCIOBUSX
npasobepedxcrotl Jlecocmenu Ykpaunoi.
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Effect of sowing method and plant density on the duration of the interphase periods and
common bean crop yields in terms of right-bank Forest-steppe of Ukraine

The article presents the results of studies on the effect of sowing method and plant density
on the duration of the passage of individual phenological phases and the duration of the growing
season in general, common bean plant, as well as the formation of grain yield in conditions of the
right-bank Forest-steppe of Ukraine.
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MPOAYKTHUBHICTD MIIEHUIII B YMOBAX BETETAIIIMHOI'O JTOCJIIAY
3AJIEZKHO BIJI JIO3U BHECEHHS OCAZTY CTIYHUX BOJI KAHAJIZAIIII

Ilokazano, wo 00HUM 3 ANbMEPHAMUBHUX BUOIE 00OpUE Modce Oymu ocad CMIYHUX 800
(OCB) kauanizayii, AKuti MiCMums 3HAYHY KLILKICMb OpP2AHIYHOI  DeyoBUHU, MAKpo- 1
MIKpoenemenmu, picmcmumyniondi pevosunu. Bemanoesneno, wo azpoximiyni eéracmusocmi ocaoy
CHpUAIOMb NIOBULWEHHIO NPOOYKMUSHOCTI POCTIUH NULEHUY] 03UMOI i APOi 8 YMOBAX gecemayitiHo2o
0oceidy. Icmomui naobasxu yposcaro ompumani 6i0 0o3u enecernts 30 m/a OCB na nwenuyi apoi i
6i0 0o3u 10 m/za OCB — na o3umii.

Knrouogi cnosea: ocao ouucnux cnopyo Kananizayii, nuleHuys o3uma, NueHuys Apa,
NPOOYKMUBHICb, TPYHMOBA 6AHHA

Beryn. Bigomo, mo poOpuBa € OJHUM 13 OCHOBHUX pECypCiB Ui MiJBUILEHHS
MIPOJIYKTUBHOCTI CUILCHKOTIOCIOAAPChKOT0 BUpoOHUIITBA [1]. [ BiAHOBIEHHS 3amaciB rymycy B
IPYHTI, SK CBIAYUTh HAYKOBO-BUPOOHHMYA MPAaKTHKA, HEOOXIJHO MOCTIHHO BHOCUTH OpraHIuHi
nobpuBa.
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HepnocraTHi HalloHaNbHI pe3epBU MIHEPAJbHUX Ta OOMEXEHE 3aCTOCYBAaHHS OPraHIYHHUX
N0OpHUB BUMAararoTh MOUIYKY HOBUX LUISIXIB ONTUMI3allli YMOB KHMBJICHHS POCIMH Ta BIATBOPEHHS
ponaroyocTi TIpyHTIB. JIOUUIBHUM € BHUKOPUCTaHHS MICHEBUX CHPOBUHHHUX pECypciB s
BUTOTOBJICHHS PI3HUX BUIB HETPAJUIIMHUX OPraHIYHUX JOOpUB, AK1 3370BOJBHSUIM O 010J70TTUHI
BUMOT'HM POCIIMH 1 HE NOPYLIYBaJIA MIPUPO/IHI JAHIFOTH TIOHOBJIEHHS POAOYOCTI IPYHTY.

Jlo Takux 10OpUB, SIK BBAXKAIOTH PAIl aBTOPIB [2, 3, 7], MOKHA BITHECTH OCaTU CTIYHUX BOJI
(OCB) — opraHoreHHi BiIX0au CYCIIUIBHOTO BUPOOHMIITBA, a CaMe€ MICBKMX OUYMCHHMX criopyn. Lli
BIIXOAM MICTATh 3HAUHy KUIBKICTb OpraHidHOi pPEYOBHMHH, MaKpO- 1 MIKPOEJIEMEHTH,
PICTCTUMYIIIOIOY1 pEYOBUHHU TOIIO [2].

Tak, KUIbKICTh CTIYHUX BOJ, SIKa HaJXOJIUTh Ha OYUCHI criopyau JKutoMmupa cTaHOBUTH Bl
13,9 no 15,7 mumn. M B pik. Ilix 9ac ix o4HIIEHHS YTBOPIOIOTHCS OCAH, KUTBKICTh SKMX CTAHOBUTH
Bin 0,5 10 1% 06’emy criunnx Box [3] a6o Bix 78 mo 157 THesa M ocaxy. B ix ckimami mpucyTHi
BAXKK1 METaJIM, KUIbKICTh KMX HE MEPEBUIILYE TPAHUYHO JOIMYCTUMY KUIbKICTb (Tabu. 1), matorenHi
OpraHi3MH.

Tabnuys 1
BMicT Ba)kkuX MeTaJliB B 0cajli OUMCHHUX CIOPYA MicbKOi KaHaJi3amii, Mr/kr [6]
[Tokazuux Cyxwuii ocan

Kanwmiit (Cd) 0,02

Cauneusb (Pb) 0,066
bop (B) 5,5

uuk (Zn) 11,359

Migs (Cu) 2,883
Mapranens (Mn) 32,4

Ko6aibt (Co) 0,218

BiacyTHiCTh CHCTEMHUX arpoeKOJIOTIYHMX TOCHIIIKEHb 10 BUBYCHHIO /103 iX BHECEHHS B
IPYHT CTaBUTh JIaHy MIpoOIeMy B psii HAA3BUYAITHO aKTyaJIbHUX.

VY 3B’SI3KY 3 LIUM, Memor HAWUX 00caiodicedb 0yiI0 BUBUUTH arpoOCKOJIOTTUYHY €(DEeKTUBHICTD
pi3HuX 103 BHeceHHs: OCB B sikocTi opraHo-MiHepajlbHOTO J0OpHBa Ha MOCIBaxX MIIEHUIl 03UMOT
copty IlomonsHka 1 mmenuui sipoi coprtiB [30mpaa 1 MupoHiBUaHKa B ymMOBax BereTaliiHOIro
JOCITI Y.

Marepianm i MeTroauka aociailzkeHb. BererariiiHi JOCHIKEHHS NPOBOAWIN MPOTITOM
2012-2013 pp. B ymoBax IpyHTOBOi BaHHM Ha 0a31 JKUTOMHPCHKOrO HaI[lOHAJILHOTO
arpoeKOJIOTTYHOTO YHIBEPCUTETY 3TIIHO ICHYIOUMX METOJMK JUIS 3aKiaJaHHA JoCiiny vy
BereTaniiHux ymoBax. Coptu mumenuni o3umoi IlogonsiHka 1 spoi [3ompaa 1 MuponiByanka. B
JOCTi1l BUKOPUCTOBYBAJIU OCaJ OYUCHUX CHOPYH KaHami3alii JBOXPIYHOTO CTPOKY 30epiraHHs
(M. XKutomup), sikuii siBsie COOOI0 B CYXOMY BUIJISIII PO3CUITYACTUI OJHOPIAHUNM MaTepiaia TEMHO-
CIpOro KoJIbOpy Oe3 3amaxy 3 BMICTOM opraHiunoi pedoBuHu Bif 41 no 45%, npu crnabokuciii
peaxuii (pHeon — 5,3-6,7); Naar — 0,7-1,5%; P,Os —0,9-1,4%; K,O — 0,1-0,2%; rymyc — 10,2-10,4%.

[pyHT nociigy — JEpHOBO-TII30JIUCTHI BaKKOCYTJIMHKOBHM. Y OPHOMY HIapi MiCTHTHCS
JY>)KHO-T1IpOITi30BaHOro a30Ty 61,6 mr, pyxomoro dochopy — 13,8 mr, oOminnoro kamito — 110 mr
BIMOBIMHO Ha 1 KT rpyHTY, 0OMIHHOTO HaTpito — 228 Mr Ha 1 kr rpyHTY, pHeomose — 7,3.

Cxema nocimily Ha TIOCiBax MIIEHMII 03UMO1 BKJTFOYajia YOTHPHU BapiaHTH: 1) KOHTPOJb — 0e3
BHECEHHS OCajlly; B mepepaxyHKy Ha | ra BHocwiu y Bapianti 2 — 1 1/ra OCB; 3) 5 1/ra OCB;
4) 10 t/ra OCB. Ha nociBax nuieHuIli sipoi — UIicTh BapiaHTiB: 1) KOHTPOJIb — 6€3 BHECEHHS OCay;
2) 1 t/ra OCB; 3) 5 1/ra OCB; 4) 10 1/ra OCB; 5) 20 1/ra OCB; 6) 30 1/ra OCB.

JloBxxuHa rpyHTOBOi BaHHU 3 M, BucoTa 0,5 M, mmpuHa 1 M 1 po3milieHa Haa 3eMJICI0 Ha
Brcoti 0,5 M. O6GIiKOBa IUIOmA AUISHKA mmerumi o3umoi — 0,75 m” (310-330 pocmun), spoi —
0,25 M* (90-100 pociur). OCB BHOCHIH TOBEPXHEBO B IPYHT OE3MOCEPEAHBO IEPEa MOCIBOM
TMIIEHHUIIl 03UMOI Ta SPOT.

Mk BapiaHTamu yJqoOpeHHs Oyia po3MillieHa MOIIeTUIeHOBa IIJIiBKa, SIKY BCTAHOBIIIOBAIU
Ha BECh PO3pi3 B IPYHTOBIM BaHHI. JlOoTJs1 pocauH nepeadayaB MOJUB 1 MPOBEACHHS (PEHOIOTTYHUX
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CIOCTEPEXKEHb. 301p ypoxkKaro MPOBOIWINM BpyuHY y (a3i moBHOI cTuriocTti. [lokasHUKH sKOCTI
3epHa MIIEHUIl BU3HAYAIH 3T1IHO 3arajJbHONPUIHATUX MeTOAuK [4]. Binbip npob ocaniB MiChbKHX
CTIUHUX BOJ Ha MYJIOBHX MalJaHYMKax KaHATI3alliHUX OYUCHUX cropya M. KUTOMHUp MPOBOIMIH
3TIIHO 3arajJbHONPUMHATHX METOMWK [8] Ta BH3HauanW iX arpoximiyHui ckiman [9]. Ominka
pe3ynbTaTIB arpoXiMIYHOTO aHaji3y MpoOu IPYHTY 3a BIAMOBIIHOIO METOAMKOO [S5]. MaTemaTnyHa
0o0poOka ganux 3iiicHioBanach Ha [IK 3 BukopuctaHHSM CTaHAAPTHUX IPOTpaMm.

PesyabraTin gocaimkenb. Sk cBimyaTh pe3ylbTaTd MPOBEACHUX JOCHiKeHb, 1o OCB
CYTTEBO BIUIMBA€ Ha MPOAYKTUBHICTH pociauH. Hacinus mmenuni o3umoi copty IlomonsiHka B
I'PYHTOBIM BaHHI BUCIBaJOCh B onTuMaibHi Juist 30HU [lomicest crpoku — 20 Bepecus 2012 p. 122
BepecHss 2013 p. Ilpore 3Bakarouum Te, L0 YMOBHM IMEpPE3UMIBII B IPYHTOBUX BaHHaxX Oyiu
HECHPUSITIUBUMU I NEPE3UMIBIIL POCIIUH (TeMIepaTrypa MoBIiTpsl B 3MMOBUI NEpioj OMycKajlach
no minyc 27,9°C 3.02.2012 p. 1 no minyc 18,8°C 23.12.2013 p.), pociiuHu BUMeEp3aiu, a TOMy BOHH
Oynu 3aMiHEHI Ha POCJIMHU, BUKOIMAaHI B MOJIbOBUX YMOBax, 1 BUCA/PKyBall B I'PYHTOB1 BaHHH 3a
T'YCTOTOIO IICHTUYHOIO TIOJIbOBHM, 3T1THO BapiaHTIB yI0OpECHHS.

30UIbIIEHHS /103 BHECEHHS CHPHSUIO MIJIBUILEHHIO MPOAYKTUBHOCTI POCIMH 3a pPOKaMU
JOCIHIKeHb. bbbl cyrTeBoro mpubaBka Oyna mpu mpoBeaeHH] pocmimkeHb B 2013 p., mio
MOSICHIOETHCSI, MEPIL 32 BCE, COPUITIMBUMU MOTOJHUMH YMOBaMH B 1epiosl (JOpMyBaHHS 1 HAIUBY
3epHa. Tak, B ymoBax 2012-2013 pp. BUKOpUCTaHHS JaHUX JOOPUB CHPUSIO MIIBUILEHHIO MacH
1000 3epen nenuni o3umoi npu BHeceHH1 10 /ra OCB 1o 36,0 r B 2012 p. 1 10 40,4 rB 2013 p. V
BapianTi 3 HaiimMeHmuM BHeceHHs M OCB y mo3i 1 1/ra B 2012 p. maca 1000 3epen Oyna
HalMEHIIO0, MOPIBHSHO 3 IHIIMMHU BapiaHTaMH YIOOpeHHs, 1 craHoBuia 31,2 r, aje BHECEHHS
OCB HaBiTh B LiH KUIBKOCTI CKJIaJa€ CYTT€BI NMpUOaBKU MOPIBHAHO 3 KOHTposieM. Ha ocHOBI
OJICpKAHUX PE3YNIbTATIB MPEACTABICHUX B TaOd. 2, CIiJ BIAMITHTH, IO MPOJYKTUBHICTH POCITHH
MIIEHUII 03UMO1 CYTTEBO 3MIHIOBAIACh 3AJIEKHO BiJl 1031 BHECEHUX J100pUB.

Tabnuys 2
IIpoaykTuBHicTh 3epHa nmeHuui o3umoi copry Ilogonsinka 3aj1e:kH0
Bi/l 103 BHECEHHS 0Caly CTiYHUX BOJ
Hassa npo6i Maca 1000 3epen, r VYpoxkaitHiCTh, 11/Ta

2012 2013 2012 2013
KonTtpons — 6e3 noOpus 32,842,8 38,0+3,0 37,7+2,8 34,1+3,0
1 T/ra 31,243,0 40,0+3.4 35,7429 38,1£3,6
5 1/ra 31,0+2,7 40,0+3,8 33,443,0 40,0+3,9
10 T/ra 36,0+2,9 40,4+2.9 39,4434 42,1+3,8

X 32,8 39,6 36,6 38,6

Taxk, BHecenHs 10 1/ra OCB 3a6e3nedyBano miBUIIEHHS TPOAYKTUBHOCTI POCIIUH MIIEHUII
osumoi B 2012 p. mo 39,4, a B 2013 p. — mo 42,1 w/ra, mpu ypoxaWHOCTI HA KOHTPOJII
Bigmosigno 34,1-37,7 u/ra.

Buecenns OCB crnpusio NiIBUIEHHIO NPOJAYKTHBHOCTI POCIMH MIIEHMIl SIpOi COPTIB
[30omba Ta MuponiBuanka. Tak, Mo cOpTy MIIEHULl spoi TBepAOi copTy [3osibna y BapiaHTax
nociiny, ne BHocwid Bim 1 mo 30 1/ra OCB mopiBHSHO 3 KOHTPOJIEM, XapaKTePU3yBAIHUCS
3pOCTaHHsM IIHOTO MOKa3HUKA Bif 9,6 1/ra Ha KoHTpO1 10 24,5 n/ra B 2012 p. 1 Bin 4,8 mo 38,3 u/ra
B 2013 p. (Tabm. 3).

[To copry MupoHiBuaHKka BapitoBaHHS IPOJYKTUBHOCTI pOCIIUH Oyli0 B Mexax Bix 4,6 1/ra
Ha koHTpoi 10 29,0 1/ra npu BHecenHi 30 1/ra B 2012 p. ta Big 4,9 w/ra no 32,0 u/ra BIAMOBIIHO B
2013 p. V cepennproMy 10 BapiaHTax IOCHIDKEHb MPOAYKTUBHICTH pociuH y 2012 p. ckiana
15,3 wra, a B 2013 p. — 21,3 wra mo coptry I3ompma, a mo copry MupoHIBYaHKa BiIMOBITHO
16,5 u/rai 17,4 n/ra.

BusiBiieHo iCTOTHY PI3HULII0O MDK BapiaHTaMu yA0OpeHHs MIeHuUl spoi copty [3ompaa. o
K CTOCyeTbCi COpTY MHMpOHIBYAaHKa, TO Taka pI3HUIS B LHUX JI03aX BHECEHHS HE CIpHsIa
MIJBUIICHHIO MPOJAYKTUBHOCTI pOCIMH. Taky pI3HHIIO, SK MU BB@KaeMO, CJiJ IOB’A3yBaTH 3
010JIOTTYHUMH OCOOJIMBOCTSIMHU JaHUX COPTIB, a caMe, spa TBEpJa MIICHUIl OUTbIII BUMOTJIMBA JI0
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3abe3nedyeHHsl K TaKUX YMOB y BUPOOHHMIITBI HE 3aBXKIM € MOXJIMBHUM, IO 1 BU3HAYA€E JOBOJII

POCANHHNUTBO

oOMexeHHi apea 1i HOIKUPEHHS.

Tabauys 3

IIpoaykTuBHicTh 3epHa nueHui apoi copris [301b1a i MUpoHiBUAHKA 3a/1€KHO

Bi/Jl 103 BHECEHHSA 0CaTiB CTIYHUX BOJ

Hassa mpo6u Maca 1000 3epen, r YpoxkaitHICTh, 11/Ta
2012 \ 2013 2012 2013
Coprt [3051p112

KonTtpons — 6e3 1o0pus 16,0+1,2 28,0+2.4 9,6 +0,8 4,8 +0,4
1 t/ra 19,0+1,6 34,0+2,7 11,4+1,1 11,6 £1,0
5 1/ra 22,0+1,8 40,0+£3,5 12,7+1,2 18,7+ 1,4
10 T/ra 22,0+1,8 42,0+3,1 154+1,0 22,5+1,7
20 T/ra 25,0+£2,3 46,0+3,9 179+ 1,5 31,9+2.2
30 T/ra 26,0+2,1 46,0+4,1 245+ 1,4 38,3+2,1

X 21,7 39,3 15,3 21,3

Coptr MupoHiByaHka

KonTtpons — 6e3 no0pus 25,0+£2,1 28,0+2.4 4,6 £0,4 49+0,3
1 t/ra 35,0+3,2 32,0+2,9 9,6 £0,8 10,8 £ 0,7
5 1/ra 35,0+3,1 36,0+3,1 12,8+ 1,0 12,4 +1,1
10 T/ra 36,0+3,0 36,0+3,2 17,8+ 1,1 18,0+ 1,3
20 T/ra 37,0+£3,4 40,0+£3,6 252 +2,0 26,3 +2,0
30 T/ra 37,0£3,3 42,0+3.4 29,0+ 2,1 32,0+2,1

X 34,2 35,7 16,5 17,4

Cria BIAMITUTH, 1O POCIMHU COPTY SIpOi TBEPAOI MILIEHULI, XapaKTEPU3yBAIUCS MTOPIBHIHO
MeHo Mmacoro 1000 3epen, ane Oynu OUIbII NPOIYKTHUBHI, HDK POCIMHHU COPTY SIpOi M’AKOT
TIIIEHUIII.

Haii6inema maca 1000 3epen orpumana y BapianTi 13 BHeceHHsM 30 T/ra OCB. Ananizyrouun
JaH1 32 POKH JOCIIKEHB CIT1I BIAMITUTH, 10 HalBuUII Moka3HUKH Macu 1000 3epeH mieHuIn spoi
copty I30mpaa orpumani y 2013 p., sk MU BBa)KaeMO, 3a PaxXyHOK KpaIioro BOJIOro3a0e3rneueHHs
POCIIHUH.

VY cepennpomy 3a poku gociimkeHb maca 1000 3epeH pociauH MHICHUIN SIpOi COPTY
MuponiByanka cknagama 34,2-35,7 m/ra, mo Ha 7,7-9,2 m/ra Ouipie HDK y BapianTi 0e3
3aCTOCYBaHHS JOOPUB.

BucHoBku. TakuM 4MHOM, Ha OCHOBI MPOBEACHUX TOCITIDKEHb B YMOBAx BETETAIllITHOTO
nocmigy cmin BiaMitutd, mo BHeceHHd OCB micnst ABOXpiyHOTO Horo 30epiraHHs mpu
BHUPOIIYBaHHI MIIEHUII 03UMOT 3a0€3MeUnsIo OTPUMaHHS JOCTOBIPHUX MPUOABOK MPOYKTHUBHOCTI
Ha YCIX BapilaHTax BHECEHHs Horo npu Hopmi 10 T/ra, M0 MIABULIMIO MPOAYKTHUBHICTH 3€pHA
MIIEHUIIl 03UMOI y BereTamidHux ymoBax Ha 8,0 1y/ra moOpiBHSHO 3 KOHTposieM. [[o3a BHeCeHHs
30 1/ra OCB Ha nociBax nueHuI spoi 3ade3neunsa NOpiBHAHO HAWBUIIYY IPOIYKTUBHICTh POCIIHH.

3a pe3ynpTaTaMu MOINEPEAHIX JIOCHIKEHb, € JOLUUIbHUM PEKOMEHIYBaTH 3aCTOCYBaHHS
OCB y sKOCT1 anbTEepHATUBU MIHEPAJILHUM JOOpHUBaM Ha MOCIBaxX MIICHUIII.
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Ilpodykmuenocms nuieHuybl 6 yca06UAX 8€2eMAUUOHHO20 ONLIMA 6 3A6UCUMOCIU OM
003bl 6HECEHUA 0CAOKA CIMOYHbBIX 600 KAHANUZAUUU

Ilokazano, umo 0OHUM U3 ANLMEPHAMUBHBIX BUO08 YOOOpeHull Modcem OblMb 0CAOOK
cmounvlx 600 (OCB) kananuzayuu, KOMOPbIL COOEPIHCUM  3HAYUMENbHOE  KOAUYEeCMBO
OpP2aHUYECKO20 ewecmed, MAakpo- U MUKPOIIEMEHMO8, POCIMCIMUMYIUPYVIOWUX —8eujecms.
Ycmanosneno, umo  acpoxumuyeckue  ceoucmea  0caoka — cNOCOOCMBYIOM  NOGLIULEHUIO
NPOOYKMUBHOCMU PACMEHULl NULeHUYbl O3UMOU U APOU 8 YCIO08UAX 6e2eMayUOHHO20 ONbIMA.
Cywecmsennvle Ha0basKu ypoicas noayienvt om eéHecerus 003wl 30 m/eca OCB nHa nwenuye apou u
om 0osvl 10 m/za OCB — na osumoii.

Kntouesvie cnosa: ocaook cmounvix 600 KAHAIU3AYUU, NUCHUYA O3UMAS, NUleHUYd apas,
NPOOYKMUBHOCTb, NOYBEHHAS 6AHHA

Annotation

Tabakaieva M., Dubovyi V., Dubovyi O.

Productivity of winter wheat depending on dose of sewage sludge in vegetation conditions

The paper proves that one of alternative type of fertilizers can be sewage sludge of treatment
plants. This sludge contains significant amounts of organic matter, macro- and microelements,
substances stimulating the growth. It is shown that the agrochemical properties of sewage sludge
promotes the productivity of winter and spring wheat in the vegetation conditions. Significant
increase of spring wheat harvest is received from the dose of 30 t/ha of sewage sludge and of winter
wheat — 10 t/ha.

Keywords: sewage sludge of treatment plants, winter wheat, spring wheat, productivity, soil
bath
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