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Pedepar: Metoto poboTu Oyio BCTaHOBHTH OCOONMBOCTI peakiii pucy coptiB Jlebtor, Mapmiadn,
Jlazypurt, Kopcap, BikonT Ta OHTapio Ha crcTeMy yaoOpeHHs B yMoBax MiBaeHHOI yacTrHu Creny YKpainu.
HocnimkenHs mpoBoawitn Ha gociaigaomy moni Iucrutyty pucy HAAH VYipainm y 2019-2021 pp.
BceranoBneno, mo HaiBUmui ypoxkaii pucy cdopmyBaBcs Ha BapianTi N120P30 3 nBopasoBuMm
T JPKUBJICHHSIM, sIKUi cTaHoBUB 11,27 y copty BikonT, 9,62 1/ra 'y copty Kopcap, 8,99 1/ra y copry Jlazypwur,
quist coptiB [le6rot — 7,06 1/ra, Mapman — 9,77 1/ra, Onrapio — 9,24 1/ra. BuninieHo Tpu arpoeKoioriyHi
THUIIU COPTIB ITiBHIYHWIA, TOMIpPHHIA 1 TIIBACHHUH.

Kuarouosi ciioBa: Puc, copt, MiHepalibHi 100puBa, YpOXKalHICTh, arPOEKOJIOTiYHI THUITH, HAJIVB 3epHA.

Abstract: The purpose of this study was to characterize responses of rice cultivars ‘Debiut’, ‘Marshal’,
‘Lazuryt’, ‘Korsar’, ‘Vikont’, and ‘Ontario’ to fertilization in the southern steppe of Ukraine. The study was
conducted in the experimental field of the Institute of Rice of NAAS of Ukraine in 2019-2021. It was found
that rice yielded the most when double-fertilized at a dose of N120P30: cv. ‘Vikont’ yielded 11.27 t/ha, cv.
‘Korser’ - 9.62 t/ha, cv. ‘Lazuryt’ - 8.99 t/ha, cv. ‘Debiut’ - 7.06 t/ha, cv. ‘Marshal’ — 9.77 t/ha, and cv.
‘Ontario’ — 9.24 t/ha. Three agro-ecological types of cultivars (northern, temperate and southern) were
distinguished.

Key words: Rice, cultivar, mineral fertilizers, yield, agro-ecological types, grain filling.

Jlin  3a0esmneueHHs  3pOCTAOUMX  MOTPEO To satisfy the growing needs of the
HaCeJICHHs B PUCI HEOOXIIHO 3aCTOCOBYBATH 3aXOMIH, population in rice, it is necessary to apply
SIKI HaIpaBJieHI Ha MiZBUILEHHS HOro ypoKaiHOCTI. measures aimed at increasing its yield. This can
[[poro MoXKHA JOCATTH MUISIXOM BHPOIILYBaHHS be achieved due to growing high-yielding
BHCOKOYPOKaWHUX COpTIB, BIOCKOHAJICHHS cultivars, improving farming and amelioratory
arpoTeXHIYHMX Ta  MENIOPATUBHHUX  IPUHOMIB, techniques, and rational using fertilizers. The
paLioHaNnbHOIO  BHUKOPHCTaHHA — JoOpuB.  Bubip choice of optimal rice cultivars for certain pedo-
ONTUMAILHOTO COPTY PHCY B TIEBHHX TPYHTOBO- climatic conditions is a necessary prerequisite
KITIMarHYHUX YMOBaX € HEOOXiJJHOIO IepPeIyMOBOIO for the effective use of environmental resources
e(eKTHBHOIO BHKOPUCTaHHS PECYpPCIB CepeIoBHIIa in order a field yielded a lot. Therefore, new
Ju1st (POPMYBaHHSI BUCOKOTO BPOXKalo MOCciBoM. Tomy cultivars require improved fertilization

© R.A. Vozhehova, V.O. Skydan, M.S. Skydan


mailto:vskydan@gmail.com
mailto:vskydan@gmail.com

HOBI COpTH TOTpPeOYIOTh YAOCKOHAJIICHHS CHCTEMH
JKVIBJIGHHSI TTOCIBIB Ta BUPOIIYBaHHS B paliOHaX 3TiTHO
X arpoeKoJIOTiYHOI HAJIE)KHOCTI.

OmHUM 13 BOKJIMBUX HAMpPSIMKIB ITiBUIICHHS
MPOAYKTHUBHOCTI CUTBCHKOTOCHIONAPCHKUX KYABTYp €
BUBUYCHHS 010JIOTTYHUX OCOOIMBOCTEH KOXKHOTO COPTY
Ta BHSBJICHHS ONTHMAaJbHUX MAapaMeTpiB OCHOBHHX
arpoTexHiyHuX (akTopiB, SKi B 3Ha4HIA Mipi
BU3HAYAIOTH PeaTizallifo MPOAYKTUBHOTO TIOTEHIATy
KyIbTyp Ta 3a0e3NeuyloTh OTPHMaHHSA —CTajnuX
BpOXaiB 3epHa 3 BUCOKUMH SIKICHUIMH TIOKa3HHKAMHU.
Jns pucy mepriodeproBuM (GakTtopoM, SKHid B pasi
3aCTOCYBaHHS BHCOKOC(EKTUBHOI CHCTEMH 3aXHCTY
MOCIBIB  BiJ WIKJIMBUX OpPraHi3MiB, € piBEeHb
3a0e3MeueHHs TO)KUBHUMHU PEYOBHHAMH 3 PO3PAXYHKY
Ha T€HETUIHO 00yMOBIICHUI MOTEHITial
npoaykTuBHOCTI [ 1]. Puc Mae nysxe n00py peakiiito Ha
CNIEMEHTH MIHEPAILHOTO >KUBJICHHS, TEPEBAKHO Ha
paHHIX erTamax opraHoreHesy. Brucokmii BMmicT
eJIEMEHTIB JKHBJICHHS B POCIHMHAX PHUCY HA MEpPIINX
eTanax OpraHOreHe3y CBIIYMTH PO HEOOXITHICTh
CTBOPEHHSI CIIPUSTIIMBHX YMOB SKUBJICHHS B TIEPIITi JHI
ix pocry [2, 3].

Haiiummmit npUpicT ypoxaro pucy
3a0e3MeYyEThCS 3aCTOCYBAaHHAM a30THUX JTOOpHUB [4].
B cnemmdivanx anaepoOHINX yMOBax 3aTOTLTIOBAHOTO
IPYHTY CITiJi BAKOPHCTOBYBATH Ti (popMu TOOPHUB, SIKi
MICTATh a30T B aMOHIHIH 1 amiHi# hopMax: cyibdar
amoHito 3 BMmictom azory 20,5-21,0 % Tta ceyoBHHY
(46 % asory). Came amowniiiHa ¢opma azory
3aKPITUTFOETHCS IPYHTOBUM MONTHHATLHAM
KOMIUIEKCOM Ta 3a0e3ledye POCIMHH PHUCY UM
TIOKMBHUAM  €JIEMEHTOM BIPOJOBX BETETaIiitHOIO
niepiofy. Hitparauii a30T 31€011b110T0 BAMUBAETHCS 3
BOJIOIO B  HIDKHI  TOPH3OHTH  IpyHTYy  abo
BIZIHOBJIIOIOTECSI /IO BUILHOTO a30Ty B IIpoIeci
neHiTpudikarti i Takoxk BTpadaeThes [S].

Y  3aromieHoMy — IPYHTI  CTBODIOIOTHCS
CTIPHUATINBI YMOBH JUIsl MOOLTI3aIIi TOCTYTHUX (popMm
tdochopy. Puc morpedye QochopHOTo KUBIECHHS
MPOTATOM YCi€l Bererarlii, ajge OCOOIMBO BaXKJIMBO
3a0€3MeYUTH POCIIMHU 1M €JIEMEHTOM JKUBJICHHS Y
MOYaTKOBUI Hepiox ix pocty [1, 2-4].

3a arpoeKoNoriYHIMH OCOOIMBOCTSIMU COPTH Ta
riOpuad yMOBHO MOAUIIOTHE Ha Tpu Tumm [5]. Hdo
MEPIIOro THUITy HAJIEKAaTh T'€HOTHIH, SKi HaHOLIbLI
aKTUBHO HAKONMYYIOTh IUIACTUYHI PEYOBUHH B
MepIiid MoNoBUHI (a3 HaNMBY 3€pHA, caMe BOHU
OUIBII TPUAATHI Ul BUPOILLYBAHHS B TOCYIUTHBHX
ymoBax Cremy, ae I'TK (rigporepmidnuii KoedilieHT)
craHoBuTh MeHme 1,0. JIo mapyroro Tumy BiIHOCSTB
POCIIHY, W0 HAKONMHMYYIOTh IUIACTHYHI PEYOBHHU
PIBHOMIpHO MpOTSroM (a3 HaJIMBY 3€pHA, a OTXKE

regimens and cultivation modes according to
their agro-ecological suitability.Research into
the biological characteristics of each cultivar
and the identification of optimal parameters of
major farming factors are important ways to
increase the agricultural crop productivity,
which largely determine the fulfilment of the
productive potentials of crops and ensure
harvesting stable yields of top-quality grain.
Nutrient supply adjusted for the genetically
determined productivity potential (in the case of
applying a highly effective algorithm of crop
protection against harmful organisms) is the
primary factor for rice [1]. Rice responses to
mineral fertilization very well, especially in the
early stages of organogenesis. High contents of
nutrients in rice plants at the first stages of
organogenesis indicate the need to create
favourable nutritional conditions in the first
days of their growth [2, 3].

The greatest increase in rice yield is
ensured by nitrogen fertilizers [4]. Under
specific anaerobic conditions of flooded soil,
fertilizer formulations that contain nitrogen in
ammonium and amide forms should be applied:
ammonium sulphate with a nitrogen content of
20.5-21.0% and urea (46% nitrogen). It is the
ammonium form of nitrogen that is fixed by the
soil absorption complex and provides rice plants
with this nutrient throughout the growing
period. Nitrate nitrogen is mostly washed out
with water into the lower soil horizons or
reduced to free nitrogen in the denitrification
reaction and also lost [5].

In flooded soil, favourable conditions are
created for the mobilization of available forms
of phosphorus. Rice needs phosphorus nutrition
throughout the growing period, but it is
especially important to provide plants with this
nutrient during the initial period of their growth
[1, 2-4].

According to agro-ecological features,
cultivars and hybrids are conditionally divided
into three types [5]. Type 1 includes genotypes
that most intensively accumulate plastic
substances in the first half of the grain filling
phase; they are more suitable for growing in arid
conditions of the steppe, where the HTC
(hydrothermal coefficient) is below 1.0. Type 2
includes plants that accumulate plastic
substances evenly during the grain filling phase
and, therefore, are suitable for cultivation in the
forest-steppe, where the HTC is about 1.0. Type
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TIpUIATHI I BUPOIITyBaHHS B yMoBax JlicocTerry, ne
I'TK cranoButs Omu3eko 1,0. o TpeThoro Tumy
HAJIOKaTh  POCIMHH, SKI  HAWOUIBII — aKTUBHO
HAKOMMYYIOTh TUTACTHYHI PEYOBHHU B  JPYTiid
MoJOBHHI (ha3u HaIWBY 3€pHA, BOHW MPWAATHI IS
BUpOIIyBaHHS y Bonorux ymosax Ilomices, ne I'TK
cTanoBuTh OLTBIIE 1,0 [5].

IIpote HEJIOTIKOM TaKoTo croco0y
arpoekojioriuHoi  knacudikamii € Te, 10 BiH
MPUIATHAH JIUIIE IS CYXONUIBHUX KYIBTYD, TS SIKHX
TMMITYI04UM (aKTOPOM € TIPOAYKTUBHA Bosora. Bix
JIO3BOJISIE JIMIIE paiioHYBaTH COPTH Ta TiOpHIH
CUIBCBKOTOCTIONAPCHKUX KYJBTYp 32 KIIMaTHYHUMU
3omamu 3anexsHo Big ['TK, ame He Bpaxoye
OCOONMBOCTI Takol KYIBTYpH K pHC B YMOBax
3aroIieHHs. AJDke [ KynbTypa  IIPOTSATOM
BereTamiiiHOro Iepiogy TOBHICTIO 3a0e3reueHa
BOJIOTOFO, & TOJIOBHUM JIIMITYFOUHM (hakTopoM ist Hel
€ TEMIIEPATYPHUHN PEKUM.

3BaKarouM Ha 11e, i3 MOSBOIO HOBHX COPTIB PUCY
BUHHUKIIA HEOOX1IHICTE BU3HAYUTHA THIIA
arpoeKoJIOTiYHOI  HANEKHOCTI  COPTIB  pHUCy 3
YIOCKOHAJICHHSIM CHCTEMH JKHBJICHHS pOCIMH B
yMoBax miBaeHHoro Crery YkpaiHu.

Mertoro Hammx AOCHIKEHb OylIO BH3HAYCHHS
MPUIATHOCTI COPTIiB PUCY JJIsl BUPOLIYBaHHS B YMOBAX
3aTOTUICHHSI 3aJIEXKHO BiJ] KIIIMATHYHUX OCOOIMBOCTEH
TEPUTOPIii Ta BCTAHOBJICHHS XapakTepy iX peakiii Ha
cUCTeMy YIOOpeHHs y miBaeHHIM yactuni Crermy
VYikpainu. J{nsg 1pOro OLHIOBaIM 3aKOHOMIPHOCTI
HAJIMBY 3€pHA PI3HUX COPTIB PHCY Ta e(PEeKTHBHICTH
3aCTOCYBaHHS  MiHEpaJbHUX J0OpMB mpu  iX
BUPOIIYBaHHI.

MeToauka

JocaikeHHsT TPOBOAMWIM Ha JOCITIIHOMY
o [acturyty pucy HAAH y 2019-2021 pp. y
CTaI[iOHapHIN PUCOBiH ciBO3MiHI [HCTUTYTY pHuCy
HAAH 3 HacTynmHUM 4epryBaHHSM KynbTyp: 1 —
JOUEpHa, 2 — puc, 3 — puc, 4 — NIEHUIS 03UMa,
5 — puc, 6 — auMiHb Apui, 7 — puc, 8§ — TIMiHb
SIpUH 3 MiJICIBOM JIIOIIEPHHU.

Hocaigu Oynu 3akjiafeHl 3 JOTPUMaHHSIM
3araJbHONPUHHATUX BUMOT METOJUKH JOCIHiIHOT
cupasu [6]. IpyHT HOCIIZHOTO MONS — Iy4HO-
KaIlITaHOBHUH 3aJTMIIIKOBO-COJIOHIIOBATHH.

VY pocnmizax BHCiBalIM IIICTh COPTIB PHCY:
OnTtapio, Mapman, BikoHT (ceperHBOCTHUIMNI),
Heo6rot, Kopcap, JIazypiT (paHHBOCTHTIIII).

CiBOy copTiB pucy MPOBOAMIIH IIPH MIEPEXOAI
cepenHbo1000BOT TeMIepaTypu MOBITps depes
10-12°C. 3mificaroBaiu ii ciBankoro «Knén»-1,511
B370BXK JUISHOK. HopMa BUCIBY HACIHHS — 7 MJIH.
CXOXHUX HaCiHHUH /ra.
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3 includes plants that most intensively
accumulate plastic substances in the second half
of the grain filling phase; they are suitable for
growing in wet conditions of the woodlands,
where the HTC is above 1.0 [5].

However, the disadvantage of this method
of agro-ecological classification is that it is
suitable only for upland crops, for which
available water is the limiting factor. It only
allows for the zoning of cultivars and hybrids of
agricultural crops by climatic zones depending
on HTC, but does not take into account the
peculiarities of such a crop as rice in flooding
conditions. After all, this crop is fully supplied
with water during the growing period and the
main limiting factor for rice is temperature.

Considering this, with the development of
new rice cultivars, it became vital to determine
the types of agro-ecological attribution of rice
cultivars with due account for improved
regimens of plant fertilization in the Southern
Steppe of Ukraine.

The purpose of our study was to determine
the suitability of rice cultivars for growing in
flooded conditions depending on the climatic
peculiarities of a location and to describe their
responses to fertilization in the Southern Steppe
of Ukraine. For this purpose, the grain filling
patterns and the effectiveness of mineral
fertilizers were evaluated for different rice
cultivars.

Methods

The study was conducted in the experimental
field of the Institute of Rice of NAAS in 2019-
2021. The study was carried out in the stationary
rice crop rotation of the Institute of Rice of NAAS,
where the crops were rotated as follows: 1 —alfalfa,
2 —rice, 3 — rice, 4 — winter wheat, 5 — rice, 6 —
spring barley, 7 — rice, 8 — spring barley with
complementary seeded alfalfa.

The experiments were carried out in
compliance with the traditional requirements for
experimentation [6]. The soil in the experimental
field was meadow-chestnut, residual solonchak-
like soil.

In the experiments, six rice cultivars were
sown: ‘Ontario’, ‘Marshal’, ‘Vikont’ (medium-
ripening), ‘Debiut’, ‘Korsar’, and ‘Lazuryt’ (early-
ripening).

The rice cultivars were sown when the
average daily air temperature was at least 10-12°C.
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Minepanbai go0puBa B gocimigax Oyiau
BHECEHI Bpy4Hy Iiepen ciBOoio pucy. Bonuuit
PESXKHM BCTAaHOBJIEHO 3a THIOM ‘“‘yKOpOYCHE
3aTOIIeHHs BiApasy micis ciBOu pucy. 30upaHHs
YPOXKaro POBOAIIIH TP MOBHIM CTUIIIOCTI 3epHA
KoMOalHOM «Inmap» 3 HACTYIIHUM
nepepaxynkom Ha 14% Bomoricte Ta 100%
YHUCTOTY 3€pHa.

s BU3HAYECHHS arpoeKoJI0riqHO1
HaJEeXHOCTI COPTY PHUCY BHKOPHCTOBYBalU
meromuky B.M. Koctpowmitina [7]. IIporarom
(a3u HanMBY 3epHA uepe3 KOXKHI YOTHPU [HI
BiIOMpan 3epHO 3 BEPXHBOTO APYCY BOJOTEH MO
10 r. IToTiM #OTO BHCYIIYBANIH B CYIIMIbHIN Tadi
no abcomroTHO cyxoro craHy. llicms mporo
3Ba)KyBajd, MiJPaxOBYBalld KIUJIBKICTh 3epeH Ta
Bu3Hadau Macy 1000 abCoOIIOTHO CyXUX 3epeH 3a
dhopmymoro:

M1000 a6c¢. cyx. = M3 x 1000/K3, ne

M1000 abc. cyx. — maca 1000 aGcomoTHO
CYXHUX 3€pEH, T;

M3 — maca 3epeH micis BHUCYITyBaHHS, SKi
OyJi0 Bi1iOpaHo 3 BOJIOTEH, T;

K3 — kinpkicTs 3eped B HaBax1i (10 r 3epen),
sIKy OyIo BimiOpaHO 3 BOJOTEH, IIT.

[Micns orpumanHs manux 3a macoro 1000
a0COJIIOTHO CYyXUX 3€peH MpoTiroM (a3u HaJIUBY
3epHa OyayBaiu rpadik AMHAMIKH HaJWUBY 3€pHa
Ta BU3HAYAJIM arpoOeKOJIOTI4YHY HAJEXKHICTh COPTY
pucy.

TexHooris BHUPOLIYBaHHS pucy
3araJbHONPUNHATA JJI 30HU IMiBAECHHOI YaCTUHU
Creny  Ykpaimm, OKpiM  BapiaHTiB, IO
nociimkysanu [1].

3a morogaumu ymoBamMu 2019-2021 pp.
XapaKTepu3yBaIUCs HACTYIHUMH TOKa3HUKaAMHU.
2019 pik xapakTepu3yBaBcs SIK JOCHTH JKapKUM
MIPOTSITOM BereTarii (cepenrbom060Ba
TeMIieparypa MOBITPS Maiike 3aBKAU
nepeBuIlyBaja OaraTopiuHi TOKa3HUKH) Ta
nocynuiuBuM B mepiog Il mexamm wepBHs — I
nexkagyd cepnHs. ToMy YMOBM HE CHpPHSIIN
AKTUBHOMY PO3BUTKY MipiKyJIspio3y MPOTATOM
BereTalii nmocisiB pucy. Jlumre nepion 3 11 mo 111
nekaau TpaBHA 2012 p. BUABUBCSA AOCUTH BOJIOTUM
— cyMma omaniB cranoBmia 45,0 ta 42,8 MM, a
cepeaHbOI000Ba TeMmIlepaTypa TMOBITpsA Oyna
HUX4O0I0 3a cepenHio Oaratopiuny Ha 1,8°C Ta
1,7°C, BIigmoBigHO, WO 3yMOBWJIO 3HUXCHHS
pOCTOBHX TipoleciB y pociauH pucy. Cyma
aktuBHUX Temreparyp 3 Il mexanu kBiTHs mo 111
nekany BepecHs ctaHoBwia 3268,0°C. 2020 pik
XapaKTepu3yBaBCsl K JOCHTH XApKHH MPOTITOM
nepuioi TOJOBMHU Bereramii (cepeaHboa000Ba
TeMIieparypa MOBITPS Makxe 3aBXKIU

The cultivars were sown with a Klyon-1.5P seeder
along the plots. The seed rate was 7,000,000
germinable seeds/ha.

Mineral fertilizers in the experiments were
applied manually before sowing. The water mode
was as "short flooding" immediately after sowing
rice. Rice was harvested with a Yanmar harvester
when the grain was fully ripe, with subsequent
conversion to 14% moisture content and 100%
grain purity.

V.M. Kostromitin’s method was used to
determine the agro-ecological attribution of the rice
cultivars [7]. During the grain filling phase, 10 g of
grain was taken from the upper tier of panicles
every four days. Then it was dried in a drying
cabinet until completely dry. Afterwards, kernels
were weighed and counted; the weight of 1,000
completely dry kernels was calculated using the
following formula:

W1000 abs. dry = Wk x 1000/Nk, where

W1000 abs. dry —weight of 1,000 completely
dry kernels, g;

Wk — weight of sampled kernels after drying,
g;

Nk — number of sampled kernels in a
weighed portion (10 g).

Using data on the 1,000 dry kernel weights
throughout the grain filling phase, we plotted a
graph of grain filling over time and determined the
agro-ecological attribution of the rice cultivars.

The rice cultivation technology was
traditional for the Southern Steppe of Ukraine,
except for the factors studied [1].

The weather conditions in 2019-2021 are
described as follows: 2019 was quite hot during the
growing period (the mean daily air temperature was
almost always higher than the multi-year average)
and dry from the second 10 days of June to the first
10 days of August. Hence, the conditions did not
favour intensive development of rice blast during
the growing period. Only the second 10 days and
the third 10 days of May 2019 turned out to be quite
wet: the precipitation amount was 45.0 and 42.8
mm, respectively, and the mean daily air
temperature was lower than the multi-year average
by 1.8°C and 1.7°C, respectively, slowing down
growth processes in rice plants. The sum of active
temperatures from the third 10 days of April to the
third 10 days of September was 3,268.0°C. 2020
was characterized as quite hot during the first half
of the growing period (the mean daily air
temperature almost always exceeded the multi-year
average) and cool and humid from the first 10 days
of July to the second 10 days of September. During

54 ISSN 1026-9959. Plant Breeding and Seed Production. 2024. 126



IepeBUIlyBala OaraTopidHi TOKa3HUKH) Ta
MPOXOJOAHUN 1 Bojorudi B mepiox 3 | nexanu
numas 1o 11 nekanu BepecHs. Jlume 3a nepiox 3 11
JeKaHl CepITHs 1 0 KiHIIS BereTallii mociBiB pucy
BHNANO omaaiB 95,7 MM, MO yCKIATHUIO HAJIUB
3epHa. Tomy Taki TMOTOIHI YMOBU CHPHUSIN
aKTHBHOMY pPO3BHTKY MipiKymspiosy y dasi
HamuBy 3epHa. Takoxk ciix Big3HAYUTH, IO
cepennbonoboBa Temneparypa nositps III nexagu
numnHS Oylla HHXKYOIO Bl cepeqHboi OaraTopiuHoi
Ha 1,1°C. 2021 p. xapakrepusyBaBcs SK TOCHUTH
MPOXOJIOHUAM MPOTATOM BereTamii Ta BOJIOTUM B
nepion [-II pexagu TpaBHSA, [0 HETaTUBHO
BIUIMHYJIO Ha CXOOW PHUCY Ta MOIOBKHUIO
BereTaliiaui mepiog pociuH. CepenHbomoboBa
TeMIieparypa HoBiTpst Oyjaa HHXKYOIO BiJl HOpMH Ha
1,2-2,2°C. Taxox y I-III nexani yepBHi BHmana
3HaYHa KUTBKicTh omaaiB (B cymi 102,4 mm). Taxki
MOTOHI YMOBU CHPHUSIN aKTHBHOMY PO3BHTKY
nipikynsipiosy y ¢asi kyminnas. [lepiog y BepecHi
2021 p. BUSBHUBCA MOCYLUIMBUM, LI0 3yMOBHUIIO
ONTUMATbHI YMOBU [UII POCTY Ta PO3BUTKY
pocauH pucy y ¢aszi HanmuBy 3epHa. Cyma
akTuBHUX Temneparyp 3 | munua no II gekanu
BepecHs ctanoBuia 1788°C.

[MoBTOpHiICTH y JocHigli — TpHUpasosa.
3aranpHa mioma gitsHkyd 30 M2, 06nikoBa IIOma
ninsaku — 24 m? (16,0 x 1,5 m). Yei maremaTnani
Ta CTaTUCTHYHI PO3PaxyHKH MPOBOIUIH Y
nporpamax Microsoft Office Excel Ta Statistica 6.

Pe3yabraTi T2 00rOBOpeHHs

3a pi3HUMH JiTepaTypHUMH JDKEpelaMu B
pi3HMX KpaiHax oNTHMalbHa JI03a  a30THO-
(dbochopHux mHOOpPUB IS PUCY € JOCUTh PI3HOMO.
Taxk, 30kpema JiesiKi aBTOpH CTBEPKYIOTh, 1[0 BOHA
cradoButu N120-150P50-60 [8]. 3rigHo 3 iHIIMMH
JDKepenaMu J1o3a OoOpWB TMOBHHHA OyTH Ha DiBHI
N110P45, aye BoHa noBuHHA OyJIM PO3MOALICHA HA
TPH BHECEHHS PIBHOMIPHO Y (pa3ax CXOJiB, KyIIiHHS
Ta HaiuBy 3epHa [9]. 3a JaHUMHM HaIIMX
nociikeHs B ymoBax [liBaas Yipainuy 2019-2021
pp. Oy/lo BCTaHOBIEHO, IO YPOXKaWHICTH COPTIB
pucy mnepeOyBana B MpsAMill 3aJ€KHOCTI Bia 103
a30THUX JOOpHB, CTPOKIB iX BHECeHHS. Bix Buay
A30THUX JOOpWB Il TOKAa3HUK MEHIIE 3aJIeKaB.
HaiiOinpmmii piBeHb ypoxaiiHocTi OyB Ha (oHI
N120 3a ABOpa30BOTO MiHKUBICHHS a30TOM. Tak,
HANPHUKIIA, Ha oMY (QOHI )KHUBJICHHS ypOKalHICTh
y copty BikonT craHoBuma 11,27 1/ra, y copty
Kopcap — 9,62 1/ra, y copty Jlazypit — 8,99 1/ra, y
copty Hebror — 7,06 1/ra, y copry Mapman — 9,77
1/ra, y copry Ontapio — 9,24 1/ra (tabnuis). Kpim
TOTO CJiJ BiJ[3HAYUTH, [0 3a OaraTopiuyHUMHU
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the period from the second 10 days of August to the
end of the rice growing period, 95.7 mm of rain
only fell, making grain filling difficult. Such
weather conditions contributed to the intensive
development of rice blast during the grain filling
phase. It should also be noted that the mean daily
air temperature during the third 10 days of July was
lower than the multi-year average by 1.1°C. 2021
was characterized as rather cool during the growing
period and wet during the first and second 10 days
of May, which had a negative effect on the rice
germination and extended the growing period. The
mean daily air temperature was 1.2-2.2°C lower
than the multi-year average. In addition, a
considrable amount of precipitation (102.4 mm in
total) fell during the second and the third 10 days
of June. Such weather conditions contributed to the
intensive development of rice blast in the tillering
phase. September 2021 turned out to be arid,
meaning the optimal conditions for the growth and
development of rice plants in the grain filling
phase. The sum of active temperatures from 1st
July to the second 10 days of September was
1,788°C.

The experiments were carried out in three
replications. The total area of the plot was 30 m?;
the record area was 24 m? (16.0 x 1.5 m). All
mathematical and statistical calculations were
performed in Microsoft Office Excel and
Statistica 6.

Results and Discussion

In a number of publications in different
countries, the optimal dose of nitrogen-
phosphorus fertilizers for rice differed
considerably. Some authors reported that it was
N120-150P50-60 [8]. According to other
references, the fertilizer dose should be
N110P45, but it should be divided into three
applications evenly in the sprouting, tillering
and grain filling phases [9]. Our studies in the
South of Ukraine in 2019-2021 showed that the
yields of rice cultivars directly depended on
doses of nitrogen fertilizers and time of their
application. The yields depended on the type of
nitrogen fertilizers to a lesser extent. The
highest yield was harvested after N120
application and double additional fertilization
with nitrogen. For example, in this variant of
fertilization, cv. ‘Vikont’ yielded 11.27 t/ha; cv.
‘Korsar’ - 9.62 t/ha; cv. ‘Lazuryt’ - 8.99 t/ha; cv.
‘Debiut’ - 7.06 t /ha; cv. ‘Marshal’ - 9.77 t/ha;
and cv. ‘Ontario’ - 9.24 t/ha (Table). In addition,
it should be noted that according to long-term
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TaHUMU Ul copTiB Mapman ta OHTapio OCHOBHE
BHECEHHA a30THUX A00puB y ¢opmi cynabdary
aMoHito Oyno Oinbll e(EeKTMBHUM TOPIBHAHO 3
kapbamimoMm. Tak, ypoxaiHiCTh y BapiaHTi
N120(cynsdar amonito)P30 cranosmia 7,76 ta 7,41
T/Ta BiINOBiIHO, a y BapianTi N120(kapbamin)P30 —
7,53 ta 7,28 T/ra, BiamoBimHo. [ copTiB BikoHT,
Kopcap Tta Jlazypir Oimbm edexTuBHEM Oyiio
OCHOBHE BHECEHHsA Cynbdary amonito. Tak,
YpOXKalHICTh NpU 1bOMY cTaHoBmWia 9,33, 7,99 Ta
7,27 71/ra, BimmoBimHo. Y copty /[leGror Oimbrma
MPOAYKTUBHICTh Oyna y BapiaHTi
N120(kap6amin)P30 i cranosuna 6,03 T/ra, mo Ha
0,37 1/ra menme HiK y Bapianti N120(cymsdar
amoHir0)P30.

Takok HEOOXIMHO BiJ3HAYUTH, W0 OYyII0
JOCHUTh ¢()eKTUBHUM ITiJUKUBJICHHS MTOCIBIB a30TOM
Ta JaBali0 TOCUTHh 3HAYHI MPHUOABKH YPOKANHOCTI.
Tak, y copri Jle6rot, Mapan, Onrapio, BikoHT,
Kopcap, Jlasypitr Ha <¢oni NI120P30 3a
OJTHOPa30BOTO T PKABJICHHS rpubaBKa
ypokaiiHocTi ctanosuia 0,65, 0,92, 0,76, 1,23, 1,41
ta 1,05 T/ra BigmosigHO, a 3a aBopasoBoro —1,40,
2,01, 1,83, 1,94, 1,63 Ta 1,72 1/ra Bignosinxo. IIpu

ObOMY CIiI BiA3HAYWTH, MO IIiHKUBICHHSI
a30THUMHU J0oOpuBamMu Oynno OUTbII e(pEeKTUBHHM B
mepiog, KOJIU  CEePeaHBbOAOOOBI  TeMIIEpaTypu
TTiTBUTITY BAJTHCA.

data on cvs. ‘Marshal’ and ‘Ontario’, the basic
application of ammonium sulphate as nitrogen
fertilizer was more effective compared to urea.
Thus, the yield in the N120 (ammonium
sulphate) P30 variant was 7.76 and 7.41 t/ha,
respectively, while in the N120 (urea)P30
variant, it was 7.53 and 7.28 t/ha, respectively.
For cvs. ‘Vikont’, ‘Korsar’, and ‘Lazuryt’, the
basic application of ammonium sulphate was
more effective: the yield was 9.33, 7.99, and
7.27 t/ha, respectively. Cultivar ‘Debiut’
yielded more in the N120 (urea)P30 experiment
(6.03 t/ha), but it was 0.37 t/ha less than in the
N120(ammonium sulphate) P30 experiment.

It should also be noted that nitrogen
fertilization was quite effective, ensuring a
quite considerable gain in the yield. Thus, in
cvs. ‘Debiut’, ‘Marshal’, ‘Ontario’, ‘Vikont’,
‘Korsar’, and ‘Lazuryt’ fertilized with
N120P30 as a single dose, the yield was
increased by 0.65, 0.92, 0.76, 1.23, 1.41, and
1.05 t/ha respectively; when N120P30 was
supplemented with two fertilizations, the yield
was increased by 1.40, 2.01, 1.83, 1.94, 1.63
and 1.72 t/ha, respectively. At the same time, it
should be noted that nitrogen fertilization was
more effective during the period when the mean
daily temperature were elevated.

Taoauus 2. YpoxxaifHICTh PHCY 3aJIeXKHO Bif 103 1o0puB, 2019-2021 pp.
Table 2. Rice yield depending on fertilizer doses, 2019-2021

Bapiantu (A) / Copt (B) / Cultivar (B)
Variants (A) Je6rot / Mapiuain / Ounrapio / Bikonr / Kopcap / Jlazypir /
Debiut Marshal Ontario Vikont Korsar Lazuryt
bes nobpue / No 3.76 5.99 6.00 7.06 5.74 5.38
fertilization
No-30 4.49 6.60 6.49 7.43 6.20 5.69
No+30+30 5.76 7.39 7.04 8.51 7.62 7.04
NeoP30 4.76 6.61 6.25 8.14 6.25 5.95
Neo+30P30 5.28 7.35 6.99 8.52 6.98 6.36
Neo+30+30P30 6.04 8.70 7.90 9.47 8.14 7.39
Nizo 5.30 7.50 7.27 8.77 7.69 7.22
N 120(ammonium sulphate)P30 5.66 7.76 7.41 9.33 7.99 7.27
Ni2orea)P30 6.03 7.53 7.28 8.96 7.53 6.88
Ni20+30P30 6.31 8.57 8.17 10.56 9.40 8.32
Ni20+30+30P30 7.06 9.77 9.24 11.27 9.62 8.99
NisoPs30 6.70 8.59 8.60 10.55 9.11 8.07
HIP05/LSD05 A*O.IS; B*O.14; AB*0.24

Buecenns a3oty cnijibHO 3 Gpochopom OyJio
edexruBHUM nunre Juisi copTiB Jlebror, Mapman,
BikonT ta Kopcap. Tak, npubaBka ypoxaitHocTi
Bix QochopHux gobpuB y copry BikoHT

The combined application of nitrogen and
phosphorus was only effective for cvs. ‘Debiut’,
‘Marshal’, ‘Vikont’, and ‘Korsar’. Thus, the yield
increase from phosphorus fertilizers in cv.
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cranoBuia 0,56 1/ra, y le6tot — 0,36 T/ra, y copry
Mapmran — 0,26 1/Ta, y copry Kopcap — 0,30 1/Ta.
Y coprie Jlazypit Ta Owntapio mnpubaBka
ypoxaiHocti Oyna B mexkax HIP0.05.

Ilpy wmpomMy cmim  BIA3HAYHTH,  IIO

BUKOPHCTAHHS MiHepanbHUX no0puB
301IBIIYBaNIO KUIBKICTh TPOAYKTUBHHUX cTe0eT Ha
33,2-63,1%. Koedimient MPOAYKTUBHOTO

KyuriHas OyB Oinpmum y copty JeGior — 1,68-
2,47, nopiBHsIHO i3 copramu Mapman (1,27-2,25)
ta Omnrapio (1,18-1,80). Halikpame mnpomecu
KYLIiHHS MPOXOIUITH 3a JIBOPa30BOTO
mioKuBiIeHHs mocisiB. Tak, mHa NI120P30 3a
JBOPA30BOTO MiKUBICHHS KOE(DIIi€HT KyIIiHHSA
3aJIeXHO Big copTy ctaHoBuB Binm 1,71 mo 2,47.
Takox 3a iIHTEHCHBHOTO YIOOpEHHS Maca 3epHa 3
BOJIOTI 301bIIyBasiacs Ha 3,8-50,0%.

[IpomyKTHBHICTB COPTIB pUCY 1 IX peakiris Ha
noOpuBa  3alleXUTh Bl  arpoOeKOJIOTTYHHX
ocoOnmBOCcTel. 3BaXKarouu Ha 1€, MU MOPIBHSIIN
JTMHAMIKy HaKOIMYECHHS CyXOi PEeYOBHHH y TPHOX
coptiB pucy ([ebrot, Onrapio i Mapman), mo
B1JIPI3HSIOTHCS 3a arpoeKOJIOT YHUMH
0coOMMBOCTAME. 3a pe3ylbTaTaMH OCIiIKEHb
2019-2021 pp. ocobnuBOCTEil HATUBY 3epHA OYII0
BCTAHOBJICHO, 110 Y copTy Jle0I0T HakomWYeHHS
CYXHUX PEYOBHH B 3€pHI MPAKTUYHO MPUIHHSIIOCS
Ha  TOYaTKy  BOCKOBOi  crtumiocti.  Tak,
MakcumaibHa Maca 1000 aGCoJIFOTHO CyXHX 3€peH
craHoBmwia 29,0 r nva ¢oni NO+30P30 (puc. 1).
Jlumie Ha ¢oui N120+30+30P30 HamuB 3epHa
MPONOBKYBAaBCS 10 CEpeluHU BOCKOBOI (asm.
Cini BiI3HAYMTH, 110 AKTHBHO MPOIECH HAJIUBY
po3moyanucs B MEpIIid IOJOBHHI MOJOYHOI
CTUTJIOCTI 3€pHa, IO CBIAYUTH TPO 3HATHICTH
COPTY IIBHJKO HAKOMTUYYBATH MIOXKUBHI PEUOBUHHU.

Orxke, y copry J[leOwoT, HaiuB 3epHA
npoxoauB 'y ¢as3i MOJOYHOI CTHIIIOCTI Ta
MPaKTUYHO NMPUIUHAB HA TOYaTKy (a3 BOCKOBOI
CTUINOCTI, TOMYy  BiH  MNPWAATHUH I
BHUPOIIYBaHHS Y HaWOUIbII MiBHIYHUX 30HAX
MOIIMPEHHs Li€l KyIbTypH B YKpaiHi, a Takox
MPUAATHUH 10 Ti3HIX CTPOKiB CiBOU.

Y copry OHTapio HaKOIUYCHHS CYXHX
PEYOBHH B 3€pHI MPONOBXKYBAJIOCS O CEPEeIuHU
BOCKOBOI crtumiocti. Tak, MakcHMMaJibHa Maca
1000 abcomoTHO CyXHMX 3€peH CTaHOBUIa 26,3 T
Ha ¢ouni NO+30P30 (puc. 2). Jlume Ha doni
N120+30+30P30 nanuB 3epHa NPOIOBKYBaBCA A0
KiHIE BockoBoi ¢asu. Ilpu 1pomy  ciin
BIJI3HAUMTH, 110 MpPOLECH HAJIWBY 3€pHa
MPOXOAUIN TPAKTUYHO PIBHOMIPHO MPOTITOM
MOJIOYHOI Ta MEepIIOi MOJOBUHU BOCKOBOi (pa3u
CTHTJIOCTI 3€pHa.
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“Vikont’ was 0.56 t/ha; cv. ‘Debiut’ yielded 0.36
t/ha more; cv. ‘Marshal’ - 0.26 t/ha more; and cv.
‘Korsar’ - 0.30 t/ha more. In cvs. ‘Lazuryt’ and
‘Ontario’, the yield increase was within the
LSDO.05 limits.

At the same time, it should be noted that
mineral fertilizers increased the number of
productive stems by 33.2-63.1%. The productive
tillering coefficient was higher cv. ‘Debiut’: 1.68-
2.47 vs. 1.27-2.25 in cv. ‘Marshal’ and 1.18-1.80
in cv. ‘Ontario’. The tillering processes occurred
in the best way with two-time application of
fertilizers. The tillering coefficient varied from
1.71 to 2.47 in different cultivars when N120P30
was supplemented with double fertilization. In
addition, with intensive fertilization, the kernel
weight per panicle increased by 3.8-50.0%.

The performance of rice cultivars and their
responses to fertilizers depend on agro-ecological
features. With this in mind, we compared the dry
matter accumulation over time in three rice
cultivars (‘Debiut’, ‘Ontario’, and ‘Marshal’),
which differed in agro-ecological features. The
grain filling peculiarities were studied in 2019-
2021 and the results demonstrated that that in cv.
‘Debiut’, the dry matter accumulation in grain
almost stopped at the beginning of waxy ripeness.
The maximum weight of 1,000 absolutely dry
kernels was 29.0 g in the NO+30P30 experiment
(Fig. 1). The grain filling phase only continued
until the middle of the waxy phase in the
N120+30+30P30 experiment. It should be noted
that the grain filling processes actively started in
the first half of the grain milky ripeness,
indicating the cultivar’s ability to quickly
accumulate nutrients.

So, in cv. ‘Debiut’, grain was filled in the
milky ripeness phase and almost ceased at the
beginning of the waxy ripeness phase; hence, this
cultivar is suitable for cultivation in the most
northern zones of this crop cultivation in Ukraine;
it is also suitable for late sowing.

In cv. ‘Ontario’, the dry matter
accumulation in grain continued until the middle
of waxy ripeness. The maximum weight of 1,000
completely dry kernels was 26.3 g in the
NO+30P30 variant (Fig. 2). Only in the
N120+30+30P30 variant, the grain filling
continued until the end of the waxy phase. At the
same time, it should be noted that the grain filling
processes occurred almost evenly during the
milky phase and the first half of the waxy ripeness
phase.
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Orxke, y copty OHTapio HaHOINbII AKTHBHO
HaJduB 3epHa mpoxoawB Yy a3l MoJouHOI
CTUINOCTI 1 mepwmiid monoBUHI (hasm BOCKOBOI
CTHIJIOCTI Ta MPAKTUYHO MPUIUHSIBCS HA MTOYATKY
Ipyroi MoJOBUHHU (pa3u BOCKOBOI CTUTIIOCTI, TOMY
BiH MPUAATHUN AJIS BUPOILYBaHHS Y LIEHTPaIbHIH
Ta miBAeHHINH yacturi Ctenmy YKpaiHu.
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Therefore, in cv. ‘Ontario’, grain was filled
most intensively in the milky ripeness phase and
the first half of the waxy ripeness phase but
almost stopped at the beginning of the second half
of the waxy ripeness phase; therefore, this
cultivar is suitable for growing in the central and
southern parts of the Ukrainian steppe.
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Puc. 1. /luramika HaKOTHYIEHHS aOCOFOTHO CYXO1 MacH B 3epHi pucy copTy JeOroT 3anexHo Bif (oHY KUBICHHS,

2019-2021 pp.

Fig. 1. Accumulation of absolutely dry mass in rice cv. ‘Debiut’ grain over time on different fertilization regimens,

2019-2021

Y copry Mapiian HaKONMYEHHA CyXUX
PEYOBHUH B 3€pHI MPOAOBXKYBAIOCS MPAKTHYHO JIO
KIHIIST BOCKOBOI cTHIOCTi. Tak, MakcMMaiabHa Maca
1000 abconroTHO CyxuXx 3epeH ctanoBmia 25,0 T Ha
¢oni N120+30+30P30 wampukinmi 1iei ¢a3u
(puc. 3). Ciix BiI3HAYUTH, IO MPOILECH HAIHUBY
3epHA MPOXOAMJIU PIBHOMIPHO MPOTITOM BCHOTO
nepiogy HaIMBYy 3€pHa, IO CBIAYUTH MPO
MOBUTBHUH  mepedir mpoleciB  HAKOMUYEHHS
MOXXUBHI peuoBHHU. TakoX Ha IHTEHCHBHUX (hOHAX
YKUBJICHHS] IPAKTUYHO B YCIX COPTIB CIIOCTEpirain
MOCTYINOBE HAKOMUYEHHsI a0CONOTHO CyXol mMacu
npoTsroM a3y HAJIKBY 3epHA.

Orxe, y copry Mapman HamuB 3epHa
AKTUBHO MPOXOAWB B IMepioj BiJl ¢a3u MOJIOYHOT
CTHUIIOCTI /10 KiHIIA (Da3u BOCKOBOI CTHUINIOCTI, TOMY
BiH NpPHUIATHUH ISl BUPOLIYBAaHHS B IMiBIECHHHX
30HaX MOUIMPEHHs Wi€l KyasTypu B YKpaiHi, a
TaKOXX BUMarae OiIbII paHHIX CTPOKiB CiBOH.

Kpim Ttoro, copr [leGroT, sAKHii IIBHIKO
HAKONIMYyBaB 3allacHi PEYOBMHU B 3€pHI, MOXKHA

In cv. ‘Marshal’, the dry matter
accumulation in grain continued almost until the
end of waxy ripeness phase. The maximum weight
of 1,000 completely dry kernels was 25.0 g at the
end of this phase in the NI120+30+30P30
experiment (Fig. 3). It should be noted that the
grain filling processes occurred uniformly during
the entire period of grain filling, indicating a slow
accumulation of nutrients. In addition, on
intensive fertilization, a gradual accumulation of
completely dry mass was observed during the
grain filling phase in almost all cultivars.

So, in cv. ‘Marshal’, an intensive grain
filling occurred from the milky ripeness phase to
the end of the waxy ripeness phase; therefore, this
cultivar is suitable for cultivation in the southern
zones of this crop cultivation in Ukraine; it also
requires earlier sowing timeframes.

In addition, cv. ‘Debiut’, which quickly
accumulated reserve substances in grain, can
be considered as most resistant to temperature
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BBAXXaTU HalOi1bII CTabiNbHIM 1o stress due to the fact that it is able to go
TEMIIEPATyPHOTO CTPECY Yepes Te, L0 BiH 31aTHHH through the grain filling phase before the

HpOﬁTH (ba3y HaJIMUBY 3C€pHA OO0 3HUKCHHA mean dally temperature drops
CCPCI[HI)OI[O6OBI/IX TEMIICpATyp.

w
Q

]
w

]
Q

—e— OGe3pobpus

Maca 1000 abcontoTHO CyXHUX 3epeH, T
[
i

Weight of 1,000 completely dry kernels, g

10 — & = N60+30P30
g ——&== N120+30+30P30
5 <
f’T
0 .
g -5 g
>\ —
] =
=3 g2 z 2
=3 o
E [ss]

@aszm cTurnocri 3epHa
Grain ripeness phase

Puc .2. /lunamika Hakonu4deHHs aOCONIOTHO CyXOi MacH B 3epHi pucy copty OHTapio 3aiexHo BiJ ()OHY JKHBIICHHS,
2019-2021 pp.

Fig. 2. Accumulation of absolutely dry mass in rice cv. ‘Ontario’ grain over time on different fertilization regimens,
2019-2021
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Fig. 3. Accumulation of absolutely dry mass in rice cv. ‘Marshal’ grain over time on different fertilization regimens,
2019-2021
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Copr Mapian, HaBmaku, MOXKHA BBaXkKaTH
HaIMEHII CTIKUM JI0 CTPECOBUX TEMIIEparyp depes
Te, 1110 B HHOTO IIPOLIECH HAJIMBY 3€PHA IIPOXOIMIIN 3a
MOHMKEHOTO TEMIIEPAaTypHOTO PEXXUMY, L0 B POKH 3
PaHHIM 3HIKEHHSIM CEpeTHbOJO00BHX TEMIIEparyp
HE Ja€ 3MOTW peaji3yBaTH MOro MoTeHmial. AJe y
OBl paHHIX COPTIB, SK MpPaBWJIO, IOTEHLiiHA
ypOXKalHiCTh 3Ha4HO HIK4a. Tomy copt OHTapio
BUSIBUBCS] HAHOLTBII ONTHMATBHUM JJISI HAILOT 30HH:
HaJIUB 3€pHA Y HBOTO BiAOYBa€TbCA A0 HACTAHHS
HECTIPUSTINBUX YMOB.

3a pesymbraramMu IuX Aociimkers y 2019-
2021 pp. MM BHUAUTMIN TPH arpOCKOJIOTIYHI THITH
COPTIB PHCY — MiBHIYHUH, TOMIpHUH Ta MiBICHHHA.

Tak, SIKII0 HAJTUB 3epHA COPTIB PHCY B yMOBax
3aTOTICHHS, HAHOLIBII aKTUBHO MPOXOANTH Yy (hasi
MOJIOYHOI CTHIVIOCTI Ta MPaKTUYHO NPHUITUHSIETHCS
Ha TI0YaTKy (ha3y BOCKOBOI CTHIIIOCTI, TO TaKi COPTH
MOXKHA BITHECTH NI0 TIBHIYHOTO arpoeKOJIOTigHOTO
tuiy. Ll pocnuHM MBUAKO HAKOMUYYIOTh IUTACTUYHI
PCUOBMHM B 3€PHI, a 3HAUUTh MPOXOAATh (a3zy
HAIMBY 3€pHAa /O 3HWKEHHA CEepeIHbOI0O0BUX
Temreparyp (As pucy IiMITyroduM (akTopoM €
came TemreparypHuid pexnm). COpTH MiBHIYHOTO
TUIY arpoeKoJIOTiYHOi HAJEeKHOCTI MpPHUIATHI s
BHPOIIYBaHHSI y TIBHIYHIA dYacTWHI  30HU
MOLIMPEHHS pUCy B YKpaiHi, a TaKOK MPUIATHI 7O
Mi3HIX CTPOKIB CiBOM.

SIKmo HamMB 3epHa COPTIB PHCY B yMOBax
3aTOIUICHHSI HAWOLIBII aKTUBHO MPOXOAUTH Y (a3l
MOJIOYHOI CTHUIJIOCTI 1 TMepmIii IoMoBHHI (a3u
BOCKOBOI CTHIJIOCTI Ta MIPAKTUYHO MPHUIINHIETHCS HA
MOYaTKy APYroi MojJoBUHU ()a3u BOCKOBOI CTHIVIOCTI,
TO TaKi COPTH MOYKHA BIIHECTH JIO0 IOMIPHOTO THITY
arpoexoJyioriyHoi  HajexHocTi. CopTd MOMIpHOTO
TUIY arpoeKoJIOTiYHOi HAJEeKHOCTI MpPHUIATHI s
BHUPOIIYBaHHS Y EHTPAIIBbHIH Ta MiBJCHHIA YaCTHHI
Creny YkpaiHu.

3pemToro, SKIIO HaJIWB 3epHA COPTIB PUCY B
yMOBaX 3aTOIUICHHS, aKTMBHO MPOXOAUTH Bij| (a3u
MOJIOYHOT CTHIIOCTI J0 KiHIs (a3 BOCKOBOI
CTUIJIOCTI, TO TaKi COPTH MOXKHA BiHECTH [0
MIBJACHHOTO THUITY arpoekojoriunoi HajexxHocti. Lli
POCIMHHM  TOBIJIBHO  HAKOMUYYIOTh  IIACTHYHI
PEUOBMHH B 3€pHI, a 3HAYUTh HE 3aBXKIH MOXYTb
npoiith  Gasy HamMBY 3epHa JI0 3HWKCHHS
CepeAHbOIO00BHX TeMIleparyp. Takox med THM
MOXXHA  BBaXkaTu HalMEHIII CTIIKMM 10
HECTIPUSIJIMBOTO TeMIiepaTypHoro pexumy. Coptu
MiBAEHHOTO THITy AarpoeKOJIOriyHOl HAJIEKHOCTI
MPUJIATHI Ui BUPOIIYBaHHS B MIBACHHIA YacTHHI
30HH TIOIIUPEHHS PUCY, & TAKOXK BUMAraroTh OUIBII
PaHHIX CTPOKiB CiBOM.

On the contrary, cv. ‘Marshal’ can be
considered as least resistant to stressful
temperature because in years with an early
decrease in the mean daily temperature, when its
grain was filled at low temperatures, this
cultivar cannot fulfil its potential. However, in
more early-ripening cultivars, as a rule, the
potential yield is much lower. That is why cv.
‘Ontario’ turned out to be most optimal for our
zone: its grain is filled before the onset of
unfavourable conditions.

Based on the results of these studies in
2019-2021, we identified three agro-ecological
types of rice cultivars - northern, temperate, and
southern.

Thus, if the grain filling in rice cultivars
under flooding conditions occurs most
intensively in the milky ripeness phase and
almost stops at the beginning of the waxy
ripeness phase, such cultivars can be attributed to
the northern agro-ecological type. These plants
quickly accumulate plastic substances in grain,
meaning that they go through the grain filling
phase until the mean daily temperatures drops
(for rice, it is the temperature mode that is the
limiting factor). Cultivars of the northern agro-
ecological type are suitable for growing in the
northern part of the rice cultivation zone in
Ukraine, and can be also sown late.

If the grain filling in rice cultivars under
flooding conditions occurs most intensively in
the milky ripeness phase and the first half of the
waxy ripeness phase, almost stopping at the
beginning of the second half of the waxy ripeness
phase, such cultivars can be attributed to the
temperate agro-ecological type. Cultivars of the
temperate agro-ecological type are suitable for
growing in the Central and Southern Steppe of
Ukraine.

Finally, if the grain filling in rice cultivars
under flooding conditions intensively occurs
from the milky ripeness phase to the end of the
waxy ripeness phase, such cultivars can be
attributed to the southern agro-ecological type.
These plants accumulate plastic substances in
grain slowly, meaning that they cannot always go
through the grain filling phase before the mean
daily temperatures drops. Also, this type can be
considered as least resistant to adverse
temperatures. Cultivars of the southern agro-
ecological type are suitable for growing in the
southern part of the rice cultivation zone; they
also require earlier sowing timeframes.
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BucHoBku.

1. Haiibinpmmii piBeHb YPOXKAMHOCTI COPTH
pucy 3abe3neuysanu Ha poni N120 3a 1BopazoBoro
MiJPKUBIIEHHS a30TOM: copT Bikont — 11,27 T1/ra,
copt Kopcap — 9,62 1/ra, copt Jlazypit — 8,99 1/ra,
copt ebrot — 7,06 1/ra, copt Mapmran — 9,77 1/ra,
copt OnTtapio — 9,24 1/ra.

2. lns coptiB Bikont, Kopcap Ta Jlazypir
Olnpil edeKTUBHUM OYyJIO B OCHOBHE BHECCHHS
cynbdary amoHit0. Tak, YpoKaiHICTb NPH IIbOMY
cranoBuna 9,33, 7,99 ta 7,27 1/ra BigmosigHO. Y
copty [eOror Oinpmia TpoXyKTHUBHICTH Oyna 3a
Bapianty NI120(kapbamim)P30 — 6,03 T/ra. Ha
ypoxaifHicTe coptiB Mapman ta OHTapio BuJ
NOOpUB 32 OCHOBHOT'O BHECEHHS HE BILIMBAB.

3. JIBopa3oBi miKUBIICHHS IMOCIBIB 230TOM Ha
¢oni N120P30 3abesmeuyBanu 3HauHI NpUOABKU
ypoxaitHocTi coprtiB Jle6toT, Mapmran, Ownrapio,
BixonTt, Kopcap, Jlazypir, saki cranosunm 1,40, 2,01,
1,83, 1,94, 1,63 ta 1,72 1/ra BignoBiaHO.

4.Copt [leOIOT HaNEXKUTh OO MIBHIYHOTO
arpoekosorianoro Tuiy, OHTapio — 10 MOMipHOTO i
copT Mapiman — 210 miBJIeHHOTO.

Conclusions.

1. The greatest yield from the rice cultivars
was harvested when they were double fertilized
with nitrogen on N120 background: cv. ‘Vikont’
yielded 11.27 t/ha, cv. ‘Korsar’ - 9.62 t/ha, cv.
‘Lazuryt’ - 8.99 t/ha, cv. ‘Debiut’ - 7 .06 t/ha, cv.
‘Marshal’—9.77 t/ha, and cv. ‘Ontario’ —9.24 t/ha.

2. For cvs. ‘Vikont’, ‘Korsar’, and
‘Lazuryt’, it was more effective to apply
ammonium sulphate as basic fertilization. In this
variant they yielded 9.33, 7.99, and 7.27 t/ha,
respectively. Cv. ‘Debiut’ yielded most (6.03 t/ha)
when fertilized with N120 (urea)P30. The yields
of cvs. ‘Marshal’ and ‘Ontario’ were not affected
by fertilizer type used for basic fertilization.

3. Double fertilization with nitrogen on
N120P30 background ensured a significant
increase in the yields of cvs. ‘Debiut’, ‘Marshal’,
‘Ontario’, ‘Vikont’, ‘Korsar’ and ‘Lazuryt’: 1.40,
2.01, 1.83, 1.94, 1.63, and 1.72 t/ha, respectively.

4. Cv. ‘Debiut’ belongs to the northern agro-
ecological type; cv. ‘Ontario’ - to the temperate
type; and cv. ‘Marshal’ - to the southern type.
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