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COLD-RESISTANCE OF MODERN VARIETIES PROSO MILLET OF UKRAINIAN
BREEDING

Gorlachova O.V.
Plant Production Institute nd. a. V.Ya. Yuriev of NAAS, Ukraine

The article presents the results of studying 43 modern varieties and lines of proso millet
from breeding institutions of Ukraine for the cold resistance. Statistically analyzed that the proso
millet genotypes recorded significant differences the seed germination percentage and root length
on 12" and 20" days in low positive temperatures (t = 7 °C). The level of cold resistance of millet
genotypes is also shown in comparison with Kharkivske 57 (control). Ability of continued elon-
gation of root under situation of cold stress is shown. Identifying the superior genotypes for the
further millet breeding for cold resistance (Lana, Novokyivske 01, L. 08-4264).
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Millet is a valuable cereal crop in Ukraine identify [1, 2]. It is known that soil temperature
is important for seed germination, plant development and yield [3]. Under extreme conditions of
germination millet give uneven weakened shoots [5]. If stressful weather conditions continue to
aggravate, all stages of plant development overlap, partial or complete reparation occurs, which
affects performance (grain number and plumpness reduce) [4]. Millet seminal and some nodal
root ran vertically into soil, while others grew obliquely [6]. Low temperature in the root zone
during vegetation first of all hinders absorption of substances from soil and transport of storage
substances (eg., phosphorus and nitrogen) from seeds to aboveground organs, slowing down the
synthesis of organic phosphorus and protein compounds [7]. Russian and Indian researchers also
showed that the chemical composition of grain changed [8, 9, 10]. High susceptibility of this crop
to low above-zero temperatures determines the planting time. In certain zones of Ukraine, this
crop is sown within the 2" — 3™ 10 days of May or within the 1¥* — 2™ 10 days of June to avoid
frosts. As a result, millet is often sown in dry soil. Therefore, today, it is important that modern
varieties should be characterized not only by high technological qualities of grain, but also by
resistance to low above-zero temperatures.

The aim and tasks of the study. In millet breeding for adaptation to abiotic stress factors,
it is necessary for crossing to have genotypes or parents adapted to stress conditions. Therefore,
our purpose was to identify modern varieties and lines of Ukrainian millet with resistance to low
temperatures.

Material and Methods. The experimental material comprised 43 varieties bred at Ukrain-
1an institutions: 23 genotypes were developed at the Plant Production Institute named after V.Ya.
Yuriev NAAS; 6 varieties (Omriiane, Zapovitne, Chabanivske, Kyivske 96, Kyivske 87, Novo-
kyivske 01 and line IR 1370) — at the Institute of Agriculture (Kyiv); Zolushka, Poltavske Zolot-
iste, Bila Altanka — at Poltava State Agrarian Academy; Lana, Denvikske — at the Institute of Bi-
oenergy Crops and Sugar Beet NAAS (Kyiv); Askoldo, Olitan, Poliana, Skado — at
Veselopodolianska Experimental Station (Poltava region); Tavriyske — at the research and pro-
duction company "Khliborob". The experiments were carried out in the Laboratory of Millet
Breeding of the Institute of Plant Production nd. a V.Ya. Yuriev in 2017-2018. Cold resistance of
the varieties was assessed in compliance with “Method of Evaluation of Breeding Material of
Millet for Cold Resistance™ [11].

One hundred randomly selected seeds of each millet genotype were placed on moistened
paper into Petri dishes for germination. The incubator temperature was 7°C. The germination

© O.V. Gorlachova. 2019.
ISSN 1026-9959. Cenexkuis i HaciHHMUTBO. 2019. Bunyck 115.

33



percentage and root length of millet were measured on days 12 and 20. Seeds were considered as
germinated, if roots were not shorter than 0.5 mm. Kharkivske 57 was used as the check variety.

Results and discussion. The experiment design was completely randomized with two fac-
tors. The first factor was germplasm; the second factor - time. The data were analyzed by ANO-
VA, and means were compared using LSD with P<0.05. We used GenStat 9 software (VSN In-
ternational Ltd, 2009) for statistical processing.

There were significant differences on different days for all the characters under investiga-
tion (Table 1).

Table 1
Analysis of variance for the germinability and root length of 43 millet
genotypes germinated at 7°C

Mean square

Source

Germinability Root length
Genotype (G) 1,252% 39.67*
Days (D) 244,306* 11,943.47*
GxD 554%* 33.47*
Error 141 6.70

*Significance level 5%

All the millet varieties and lines could be categorized into 5 cold resistance groups: group
1 — susceptible; group 2 — weakly resistant; group 3 — moderately resistant; group 4 — with above-
average resistance; group 5 — highly resistant. The data on cold resistance categorization of the
varieties and lines on days 12 and 20 are presented in Table 2.

Table 2
The germinability of 43 cold-exposed millet varieties, 2017-2018
Day 12 Day 20
Groups Interval, Number Interval, Number
% of varieties % of varieties

1. Susceptible 4-21 10 20-36 2

2. Weakly resistant 22-38 13 37-52 3

3. Moderately resistant 39-55 10 53-68 5

4. Above-average re- 56-72 7 69-84 13
sistance

5. Highly resistant 73-89 3 85-100 20

On day 12, most of the millet varieties were weakly resistant: 77% of the varieties and
lines were assigned to groups 1-3. Only two varieties, Lana and Novokyivske 01, and line L. 08-
4264 were highly resistant — group 5. Seven 7 varieties showed above-average cold resistance.
Thus, there were significant differences in the seed germinability between the varieties on day 12.
On day 20, the categorization of the genotypes visibly changed. Most of the varieties (as many as
77%) were highly resistant or showed above-average resistance, suggesting that modern millet
varieties are adaptable to low above-zero temperatures, despite the slowdown in growth
processes.

Table 3 presents the seed germinability dynamics of the genotypes with high resistance to
low above-zero temperature on day 12. Their level of cold resistance related to the check variety
exceeded 200%. For example, it was 257% in variety Lana; 209% in variety Novokyivke 01; and
239% in line L. 08-4264. These accessions also formed roots more intensively and had longer
roots. The root length in Lana exceeded that in Kharkivske 57 by 6 mm. The data showed that
despite the fact that millet is a drought resistant crop, widely disseminated across the semiarid
tropics of Africa and Asia, there were millet varieties with high cold resistance.
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Table 3

Cold resistance of highly resistant millet varieties on days 12 and 20, 2017-2018

Cold resistance on day 12

Cold resistance on day 20

. Level Root length Level Root length
. Germi- ———=— Germi-
Variety o of cold e of cold + to the
nability, . +to nability, :
o resistance, mm o resistance, mm  check
0 o control %o o .
Yo Yo variety
Check variety
Kharkivske 57 33 i 6 i 86 i 10 i
Lana 85 257 10 +4 95 110 22 +12
Novokyivske 01 69 209 7 +1 89 103 20 +10
L. 08-4264 79 239 7 +1 86 100 18 +8

In our study, under cold stress on day 20, genotypes Lana, Novokyivske 01 and L. 08-
4264 had longer mean root length compared to the check variety. Lana“s roots were 22 mm (+12
mm) long; Novokyivske 01“s— 20 mm (+10mm) long; and L. 08-4264"s — 18 mm (+8 mm) long.
Early and rapid elongation of roots is an important indicator of cold resistance. Thus, we recom-
mend using these genotypes as starting material for breeding for adaptability.

However, on day 20 we observed that varieties and lines Maslovskyi 4, Kharkivske 5,
Slobozhanske, Kozatske, L. 11-5707, L.08-4264, 1..08-4322, Zolushka, Bila Altanka, and Olitan
had longer roots than Kharkivske 57 by 100-113% (8 - 13 mm). These genotypes are also rec-
ommended to use as parents for millet breeding for adaptability to low above-zero temperatures

(Table 4).
Table 4
Cold resistance of millet varieties on day 20, 2017-2018
Level cold Root length
. o Germinability, resistance, + to the
Varietys Breeding institution o, % to mm check
control variety
. Plant Production Institute
Kharkivske 57 after V.Ya. Yuriev 86 ) 10 )
. Plant Production Institute
Maslovskyi 4 after V.Ya. Yuriey 96 112 23 +13
} Plant Production Institute
Kharkivske 5 after V.Ya. Yuriey 97 113 19 +9
Plant Production Institute
Slobozhanske after V.Ya. Yuriey 95 110 20 +10
Plant Production Institute
Kozatske after V.Ya. Yuriey 94 109 18 +8
Plant Production Institute
L. 11-5707 after V. Ya. Yuriev 91 106 20 +10
Plant Production Institute
L.08-4264 after V.Ya. Yuriev 86 100 18 + 8
Plant Production Institute
L.08-4322 after V. Ya. Yuriev 87 101 18 +38
Zolushka Poltava State Agrarian 89 103 19 +9
Academy
Bila Altanka | O1ava State Agrarian 89 103 18 +38
Academy
Veselopodolianska  ex-
Olitan perimental station (Pol- 91 106 18 +8

tava region)
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Conclusions. Our results show that, despite the fact that millet is a thermophilic crop, it is
possible to develop new varieties that will be characterized by high resistance to such a stress
factor as cold.

Our data demonstrated that as early as on day 12 it was possible to observe significant dif-
ferences in the seed germinability and root length between millet genotypes. We recommend us-
ing varieties Lana and Novokyivske 01 and line L. 08-4264 as valuable parents for crossing in
breeding for cold resistance. Our results revealed that on day 20 varieties and lines Maslovskyi 4,
Kharkivske 5, Slobozhanske, Kozatske, L. 11-5707, L. 08-4264, L. 08-4322, Zolushka, Bila Al-
tanka, and Olitan had high percentages of germinability, and their roots were significantly longer
than those in check variety Kharkivske 57. We recommend using these varieties in breeding for
adaptability to low above-zero temperatures too.
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XOJIOJOCTIHKICTh CYYACHHX COPTIB TA JIIHIH ITIPOCA YKPATHCBhKOI
CEJIEKIII

I'opnauosa O.B.
IactutyT pocnuaaunTia im. B.S. FOp'eBa HAAH, Ykpaina

Mera i 3aBAaHHA J0CTiIKeHb — BUBUUTH CYy4acHI COPTH 1 JiHii, ki Oyau CTBOpEHi B pi-
3HHUX HAYKOBO - JOCIIIJHUX YCTAaHOB YKpaiHHU Ha CTIMKICTh A0 X0noay. Buaimuru pxepena xomno-
JOCTIMKOCTH Tpoca, SKi B MOAAIBIIOMY MOXHA OyJe BUKOPMCTOBYBATH ISl CEJIEKLIi rmpoca Ha
aJlalTUBHICTb J0 HECHIPUATIMBUX YMOB CEpEIOBUILIA.

Marepiaan i Meroau xociimxenns. JlocmimpkeHHs npoBoawmm npotsarom 2017-2018
pokiB B naboparopii cenekiii mpoca [HctuTyTy pocnunnunrsa iM. B.S. FOp'eBa. Matepianom st
TOCHTIKeHHsT Oynu 43 3pa3Ku 3 CeNeKUIHHNX yCTaHOB YKpaiHu: 23 TeHOTUIH, CTBOpeHi B [HCTH-
TyTi pocnuHHUITBA iM. B.Sl. FOp'eBa, miicts coptiB: Ompisiae, 3anoitHe, YabaniBcbke, KuiBchke
96, Kuiscbke 87, HoBokuiBerke 01 1 miHist IR 1370 — B InctutyTi 3emnepodera (M. Kuis); Ilo-
nemomka, [lonarasebke 30m0tucte, bina Anbranka — B IloaTraBebkiil nepkaBHill arpapHiil akazae-
mii; Jlana, JlenBikcbke — B [HCTUTYTI Ol0€HEPTeTUYHHUX KYJABTYp Ta LYKPOBUX OypsikiB (M. Kuis);
Ackonba, Omitan, [lonsno, Ckamo — B Becemononinbebkuii pociigHoi cranmii (ITonTaBchbka
0011.); TaBpilicbke — B HAyKOBO-BUPOOHNYIH (ipMi «X1i60p0o6». X0I0AOCTIMKICTD COPTIB 1 JiHIH
BHU3HauaIM 32 «METOIMKIO OLIHKH CENEKIIMHOro Marepialy mpoca Ha XoJoIocTiikicTey. [lepii
OLIIHIOBAJIbHI poOOTH mpoBOoAMIN Ha 12 100y, a OCTAaTOYHMHU MiPaxyHOK IPOPOCIOr0 HACIHHS
npoBoamin Ha 20 100y. IIpopocinuM BBa)kaeTbCs HACIHHSA, SIKE Majlo KOpIHELb HE KOPOTIIMH
0,5 MM. Y Hammx AOCHIKEHHSX 3a KOHTpoJib OyB copt XapkiBcbke 57. Jlns Toro, mo0 nartu
HaHOUIBII TOYHY OIIIHKY CTIHKOCTI 3pa3ka /10 MOHWKEHUX MMO3UTUBHUX TeMIlepatyp, y Jaboparo-
pii BUMiproBaiu 10BkHUHY KopeHs B 20 mpopocTkax Ha 12 1 20 1o0y, mopiBHIOBAIN 3 KOHTPOJIEM 1
TaKUM YHUHOM CIIOCTEpiraiu JUHaMIKy NMPOpPOCTaHHs HaciHHA mpoca npu t = 7 °C. 3pa3ku 0Oyno
PO3/I1JICHO HA TPYIHU 3a CTYNEHEM CTIMKOCTI 10 X0joay. Po3moais mpoBOIMIN 32 HUKHBOIO Me-
e J0BIpUOro iHTepBally 1 po3paxoByBaiu 3a Gopmynoro K = (X max - X Min) / 1; ge X max —
MaKCHMaJbHE 3HAYE€HHS BIJICOTKA MPOPOCTAHHA; X Min — MiHIMaJbHE 3HAUEHHS; T — YUCIIO IPYII.

OoroBopenHst pe3yabratiB. Ha 12 100y 3pa3ku mpoca xXapakTepuU3yBaJIUCs CIa0KOO
cTiiikicTio: 77 % copTiB 1 JIiHINA OyJIO BIIHECEHO A0 IPYIH HECTIMKUX a0o crabkocTikux. Jlumie
nBa coptu Jlana 1 HoBokuiBceke 01 1 minis JI. 08-4264 manu criiikicTs BuIe cepeannoi. Ha 20
100y po3Mo/IiJ1 TEHOTHIIIB 0 rpynax 3MiHUBcA. Tak, nepeBakHa OutbIicTh 3paskiB (77 %) xapa-
KTE€PU3YBAJINCS BUCOKOIO CTIMKICTIO 200 BUILE CEPEIHBOI.

Y craTTi MpesCcTaBICHO AMHAMIKY IIPOPOCTAHHS HACIHHS TEHOTHIIB, sIKi Maau Ha 12 100y
BHCOKY CTYIiHb CTiliKoCTi. IX piBeHb X0J0M0CTiliKOCTI cknanas Buie 200% 10 CTaHAapTy: COPT
Jlana nokazas 257 %, copt HoBokuicbke 01 — 209 %, a minis JI. 08-4264 — 239 %. [Ipu ubomy B
IIUX 3pa3KiB Mpoca KOPEHEYTBOPEHHS TeK OYyJ10 OLIbII IHTEHCUBHUM, BOHHM MEPEBUILMIN TOBKHU-
Hy KopeHsi XapkiBcbke 57 Big 1 10 4 MM. Y cTaTTi MpeicTaBiIeHo cOpTU Ta JiHii, ki Ha 20 100y
HE JIMIIEe Majli BUCOKHMH piBEHb XOJIOAOCTIMKOCTI IO BiAHOMIEHHIO A0 KoHTpoito (100-113 %), a
I 32 MOKa3HUKAMHU JIOBKMHU KOPEHS MPOPOCTKa NEPEeBUIIMIM XapKiBcbke 57 Bia 8 10 13 Mm.

BucnoBku. CyyacHi 3pa3ky Ipoca MOKYTb IEPEHOCUTH HU3bKI MO3UTUBHI TEMIIEPaTypH,
HE3Ba)Kalouu Ha YHNOBUIBHEHHsI pOCTOBUX IpolieciB. JlaHi cBia4YaTh, 110 HE3BaXKarO4M Ha Te, 110
MIPOCO BBAXKAETHCS TEIUIONIOOMBOIO KYJIBTYPOIO, B CEJEKIil Ha CTIMKICTh 10 a0loTHYHUX (pakTO-
piB cepenoBullla CTBOPEHHS COPTIB 3 BUCOKOIO XOJIOJOCTIMKICTIO € MOKIMBUM. MU peKOMeHy€-
MO BUKOPHUCTOBYBATH, SIK LIHHI KOMIIOHEHTH JUIs CXPEIlyBaHHS ISl CeJEKIIii Ha X0JI0I0CTIHKICTh
coptu Jlana, HoBokuiBcbke 01 Ta minito JI. 08-4264. Takox BUKOPHCTOBYBAaTH B CEJEKI[ii Ha
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Q/IalITUBHICTD /IO HU3bKUX MMO3UTUBHHUX TeMIIEpaTyp 3pa3ku MacnoBcekuit 4, Xapkiscbke 5, Cio-
o6oxanceke, Kozanpke, JI. 11-5707, J1.08-4264, J1.08-4322, Ilonemromka, bima Anpranka, Omi-
taH. L{i reHOTUITN TIOKa3aJIM He JIMIIe BUCOKUI piBeHb X0JI010CcTiHKOCTI Ha 20 100y, a it iHTeHCcH-
BHH PICT KOPEHIB Y MOPIBHIHHI 3 KOHTPOJIEM.

Knrouoei cnoea: npoco, xonooocmitikicms, RpOpoCmMaHHs, 008HCUHA KOPEHs

X0/1010CTOHKOCTh COBPEMEHHBIX COPTOB H IMHHU ITPOCA YKPAHHCKOH
CEJIEKI[HH

I'opiauesa O.B.
Nuctutyt pacrenueBojictBa uM. B.S. FOprea HAAH, Ykpauna

Heab 1 3agaum uccje0BaHUI — U3yYUTh COBPEMEHHBIE COPTA U JIMHUM, CO3/IaHHbBIE B
Hay4YHO-UCCJIEA0BATEIbCKUX YUPEKICHUN YKpPauHbl HA XOJOAOCTOMKOCTh. BBIAEIUTh HCTOUHU-
KU XOJIOZIOCTOMKOCTH MPOCa, KOTOPBIE B AAJbHEUIIIEM MOKHO OYyIeT UCIIOIb30BATh JJISl CETCKINH
poca Ha aJalTUBHOCTb K HEOJIAroNpHUATHBIM YCIOBHIM CPEbI.

Marepuanabl u Metoabl. MccnenoBanus nmpooawmm B TeueHue 2017-2018 rr. B mabopa-
TOpUM cenekuuu npoca MHctutyra pacrenueBoactsa uM. B.S. FOpweBa. Marepuanom st uc-
cienoBaHus OblIM 43 00pa3la U3 CEIEKIMOHHBIX YUPEXKIACHUN YKpauHbl: 23 reHoTuIa, co3JaH-
HeIX B MHcTuTyTe pacteHuenojctBa uMm. B.S. FOpweBa, mecth coproB — OmpisiHe, 3anoBiTHE,
UYabaniBceke, KuiBcbke 96, KuiBcbke 87, HoBokuiBcbke 01 u muaus IR 1370 — B UHCcTHTYTE
semunenenus (r. Kues); 3omymika, [TonraBckoe 3omotucroe, bina Ansranka — B [TontaBckoit roc-
yIapCTBEHHOW arpapHoil akaaemuwu; Jlana, JleHBikcbke — B MHCTHUTYTE OHMOIHEPreTHYECKUX
KYJIBTYp U caxapHoil cBekJbl (T. Kue); Ackonbao, Omitan, [Tonso, Ckano — B Becenonogomnsu-
ckoit oneiTHOM ctanimu (IlonTaBckas o6:m.); TaBpilickke — B HAyYHO-IIPOU3BOJICTBEHHOU (hrupme
«X1160po0». X0I0I0CTOUKOCTh COPTOB M JIMHUN Ompeaesuii mo «MeToIn4ecKoi OlIeHKe ce-
JEKIMOHHOTO MaTrepHajia Ipoca Ha XOJI0JO0CTOMKOCThY». IlepBble olleHOUHbIE PadOTHl MPOBOIST
Ha 12 cyTKu, a OKOHYATENbHBIM MOJACYET Mpopocnx ceMsH — Ha 20 cytku. IIpopocuinmu cumn-
TAIOTCSI CEMEHa, MMEIoIe Kopemok He kKopoue 0,5 mm. OnpeneneHne X0I0a0CTORKOCTH 00pas-
LIOB IIpOCa IPOBOJMIN OTHOCUTEIBHO ONTHUMAJIBHOM TEMIIEpATypbl NPOPALIMBAHUS U OTHOCH-
TEJIbHO KOHTPOJISL. B Hammx uccneqoBaHusx B KaueCTBE KOHTPOJISI HCIIOIb30BaAJIN COPT XapbKOB-
ckoe 57. Jlna Haubonee TOUHOM OLIEHKH YCTOMYMBOCTH OOpa3la K MOHUKEHHBIM MOJIOKUTEb-
HBIM TeMIlepaTypam B JabopaTtopuu U3Mepsau JnHy KopHs B 20 mpopoctkax Ha 12 u 20 cyTkw,
CPaBHUBAJIM C KOHTPOJEM U TaKUM 00pa3oM HaOJIOJaId AMHAMHUKY MPOpAacTaHHUs CEMsH Ipoca
npu t=7 °C. O6pa3upl ObUIM pa3[eNeHbl Ha TPYIIBI 10 CTENEHW YCTOMYMBOCTH K Xxoyoay. Pac-
IpeJIEeIeHHE NIPOU3BOANIN IO HWKHEMY IPEAETY IOBEPUTEIBLHOTO MHTEPBAIA U PACCUUTHIBAIN
no ¢popmyie: K=(X max — X min)/r; tie X Max — MakCUMajlbHOE 3HAYEHHUE MPOIIEHTa IpopacTa-
HUs; X Min — MUHUMAaJIbHOE 3HAY€HUE; I — YUCII0 TPYII.

O6cyxaenune pesyabTaToB. Ha 12 cyTku oOpasipl mpoca XapaKTepU30BaIUCh CIA00M
yCTOMYMBOCTBIO: 77 % COPTOB M JIMHUM ObUIM OTHECEHBI K I'PYIIE HEYCTOMYMBBIX MU ClIabo-
yctoituuBbixe. Tonbko nBa copra — Jlana u HookuiBceke 01 u munus JI. 08-4264 umenu ycToii-
4YuBOCTH BbIlIe cpeaneil. Ha 20 cyTku pacnpezneneHne reHOTUIOB 110 IpyINaM U3MEHWIOCh. Tak,
OCHOBHO€ KOJINYeCTBO 00pa3ioB (77 %) xapaKkTepu30BaJIMCh BHICOKON U BBIIIE CPEAHEN yCTOM-
YUBOCTBIO.

B craTtbke nmpencraBieHa IMHaMUKa MPOpPAaCcTaHUs CEMsIH T€HOTHUIIOB, UMeoIuX Ha 12 cyT-
KU BBICOKYIO CTENEHb yCTOMYMBOCTH. VX ypOBEHB X0JI0ZOCTOMKOCTH OTHOCHUTENIBHO CTaHAapTa
npesbiciit 200 %: copt Jlana — 257 %, copt HookuiBceke 01 — 209 %, a nuaus JI. 08-4264 —
239 %. Ilpu »TOM y naHHBIX 00pa3loB HabIOAaNM M OoJiee HHTEHCHBHOE KOpHEOOpa3oBaHueE,
OHM TNPEBBICUIIN JUIMHY KOpHs XapbkoBckoe 57 or 1 1o 4 MM. B cTaTee mpencraBieHbl copTa U
JMHUM, KOTOpble HAa 20 CyTKM MMEIU HE TOJIBKO BBICOKUN YPOBEHb XOJIOJOCTOMKOCTH IO OTHO-
meHuto K KoHTpoutro (100—-113 %), a u mo ayiMHEe KOpHS MPOPOCTKA MPEBBICUIN XapbKOBCKOE 57
oT 8 10 13 mMm.
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BoiBoabl. CoBpeMeHHBIE 00pa3Ilbl Mpoca MOTYT MEPEHOCUTh HU3KHUE IOJIOKHUTEIbHBIC
TEeMIIepaTypbl, HECMOTPS Ha 3aMEJICHHE POCTOBBIX MPOIECCOB. Pe3ynbTaThl UCCIIEIOBAHUS CBH-
JETENBCTBYIOT, UTO HECMOTPS Ha TO, YTO MPOCO CUUTACTCS TEIIOIIOOMBOM KYJIbTYpOH, B CEIICK-
MU Ha Q/IAITUBHOCTH K HEOMArOMpHsTHBIM (aKTOpaM Cpellbl MOXKHO CO3/IaBaTh COpPTa C BBICO-
KO XOJIOJOYCTOMYHUBOCTHhIO. MBI PEKOMEHJIyEM HCIIOJIb30BaTh, KaK IEHHbIE KOMITOHEHTHI JIJIS
CKpEIIMBAHUS JJISl CEJICKIMM Ha X0JoAocTolKocTh copta Jlana, HoBokuiBcbke 01 u naunuio JI.
08-4264. Taxxe cineayeT UCHOJIb30BATh B CEICKLIHUU HA aJalTUBHOCTh K HU3KUM IOJIOKHUTEIb-
HBIM TemmeparypaMm oOpasiiel: MacnoBckuii 4, XappkoBckoe 5, Cinoboxanckoe, Kozampke, JI.
11-5707, J1.08-4264, J1.08-4322, 3omymika, bina Anpranka, OniTad. OTH Tr€éHOTHIIBI TIOKA3aJId HE
TOJIbKO BBICOKUH YpOBEHb XOJIOJOCTOMKOCTH Ha 20 CYTKHM, HO U MHTEHCHUBHBIN POCT KOpHEH B
CpPaBHEHUU C KOHTPOJIEM.

Knroueswie cnosa: npoco, xonoooycmouuugocms, npopacmariue, OIUHA KOPHsL

COLD-RESISTANCE OF MODERN VARIETIES PROSO MILLET OF UKRAINIAN
BREEDING

Gorlachova O.V.
Plant Production Institute nd a V.Ya. Yuriev of NAAS, Ukraine

Purpose and objectives. To evaluate modern millet varieties and lines bred at Ukrainian
research institutions for cold resistance; to identify sources of cold resistance in millet, which
could be further used in millet breeding for adaptability to unfavorable environmental conditions.

Material and methods. The experiments were carried out in the Laboratory of Millet
Breeding of the Institute of Plant Production nd. a V.Ya. Yuriev in 2017-2018. The experimental
material comprised 43 accessions bred at Ukrainian institutions: 23 genotypes were developed at
the Plant Production Institute named after V.Ya. Yuriev NAAS; 6 varieties (Omriiane, Zapovitne,
Chabanivske, Kyivske 96, Kyivske 87, Novokyivske 01 and line IR 1370) — at the Institute of
Agriculture (Kyiv); Zolushka, Poltavske Zolotiste, Bila Altanka — at Poltava State Agrarian
Academy; Lana, Denvikske — at the Institute of Bioenergy Crops and Sugar Beet NAAS (Kyiv);
Askoldo, Olitan, Poliana, Skado — at Veselopodolianska Experimental Station (Poltava region);
Tavriyske — at the research and production company "Khliborob". Cold resistance of the varieties
was assessed in compliance with “Method of Evaluation of Breeding Material of Millet for Cold
Resistance.” The first assessment was performed on day 12, and on day 20 the final quantitation
of germinated seeds was conducted. Seeds were considered as germinated, if roots were not
shorter than 0.5 mm. Cold resistance was assessed related to the optimal temperature of germina-
tion and to the check variety. Kharkivske 57 was used as the check variety. To assess the level of
resistance of an accession to low above-zero temperatures under the laboratory conditions more
accurately, we measured the length of 20 sprouts on days 12 and 20 and compared it with that of
the check variety, observing the seed germinability dynamics at 7°C. The accessions were catego-
rized by cold resistance level. The categorization was made by the lower limit of the confidence
interval and was calculated by the following formula: K = (X max - X min)/r; where X max - the
maximum percentage of germinability; X min - the minimum percentage; r - the number of
groups.

Results and discussion. On day 12, millet accessions were poorly adapted: 77% of the
varieties and lines were classified as susceptible or weakly resistant. Only two varieties (Lana and
Novokyivske 01) and line L. 08-4264 had above-average resistance. On day 20, the genotypes
categorization changed, and most of the accessions (77%) were highly resistant or showed above-
average resistance. The article describes the seed germinability dynamics of genotypes showing
high resistance on day 12. Their cold resistance exceeded 200% related to the check variety:
257% - in variety Lana; 209% in Novokyivske 01; and 239% in line L. 08-4264. These acces-
sions also formed roots more intensively; their roots were longer than those in variety Kharkivske
57 by 1 - 4 mm. The article presents varieties and lines that on day 20 were not only highly re-
sistance to cold in comparison with the check variety (100-113%), but also were superior to
Kharkivske 57 in terms of the sprout root length by 8 - 13 mm.
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Conclusions. Modern millet accessions can tolerate low above-zero temperatures, despite
the slowdown in growth processes. Our results indicate that, despite the fact that millet is consid-
ered a thermophilic crop, varieties with high cold resistance could be developed in breeding for
adaptability to unfavorable environmental factors. We recommend using varieties Lana and No-
vokyivske 01 and line L. 08-4264 as valuable parents for crossing in breeding for cold resistance.
We also recommend using the following accessions in breeding for adaptability to low above-
zero temperatures too: Maslovskyi 4, Kharkivske 5, Slobozhanske, Kozatske, L. 11-5707, L. 08-
4264, L. 08-4322, Zolushka, Bila Altanka, and Olitan. These genotypes showed not only high
cold resistance on day 20, but also intensive root growth in comparison with the check variety.

Key words: millet, cold resistance, germination, root length
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MIHJ/IUBICTB IIPOJAYKTHBHOCTI TA If CTPYKTYPHHX EJIEMEHTIB Y COPTIB
AYMEHIO APOI'O

3umormsig O.B.
[actutyt pocnunaunTea iM. B.S. FOp“eBaHAAH, Ykpaina

B Incruryri pocnunnuntsa im. B.S. FOp“eBa HAAH y 2015-2018 pp. mpoBeneHo Bu-
BUYCHHSI B3a€MOBIUIMBY €JIEMEHTIB MPOIYKTUBHOCTI 1 CHJIM I[HOTO BIUIMBY JJISi TIPOTHO3YBaHHS
e(eKTUBHOCTI JOOOPIB HA MPOAYKTUBHICTh Yy CEIEKI[IHHOMY MPOLIECl SYUMEHIO SIPOTO Ta BCTAHOB-
JICHHSI O3HaK MPOJIYKTUBHOCTI 3 HaMEHIINM piBHEM BapitoBaHH:. JOCIiIKEHHS MPOBOIMIN B
2015-2018 pp. y mociinax cOpTOBUNPOOYBaHHS 3 IUIOMICIO MiIsSHKUA 10 M2, Buxinnum marepia-
JIOM OyJIY IIICTh COPTIB, BiiOpaHi 32 BUCOKOIO MPOAYKTHBHICTIO Ta alalTOBAaHICTIO. B pe3ynbra-
Ti JOCTIDKCHHS JIJIS TaHOT BUOIPKU COPTIB BCTAHOBJICHO, 110 HAWMEHIIIOI MIHJIUBICTIO B 3aJICK-
HOCTI BiJl yMOB BHPOIIYBaHHS XapaKTepu3yeThes qoBxkuHa kKosoca (V = 1,46-5,18 %), Haiibinb-
oo — Maca 3epHa 3 kosnoca (V = 11,8-45,7 %) ta npoayktusHicth (V = §,50-43,90 %). Ticuuit
JHIAHUHN 3B“30K y MPOIYKTUBHOCTI ICHY€ JIMIIE 3 KUIBKICTIO 3€p€H B OCHOBHOMY KOJIOCI, MPO-
JNYKTUBHA KYIIHUCTICTh HE 3aBXK/U € BU3HAYAIBHOIO O3HAKOIO IS MPOJYKTUBHOCTI, L€ 3aJIEKUTh
BiJl TOTO/IHUX YMOB. 3a CTyII€HEM BapiaOeIbHOCTI BCTAHOBIJIEHO, 1110 CEPEJ] COPTIB JaHOI BUOIPKU
ABryp € HallOUIBII MJIACTUYHUM 1 pearye Ha 3MiHY YMOB BHpPOIIyBaHHS, a Xopc Ta Arpapiil —
cTaO1IbH1 32 IPOSBOM MPOJYKTUBHOCTI.

Knwwuogi cnoga: suminv Aputi, ymMo8u 6UpOWyeanHs, NPOOYKMUSHICMb, eleMeHmu
CmMpyKmypu npooyKmueHocmi, eapiayis, Kopeniayisi

Beryn. JIo6ip 3a Oyab-siIKOI0 03HAKOIO, HAaBITh HE3HAYHOIO, 3MIHIOE OPraHi3M y LiJIOMY,
TaK SK >KOJHY O3HAKy HEMOXJHMBO 3MIHUTH 130Jb0BaHO Bij iHIMMX. OJHUM 3 TTOKA3HUKIB, K1
XapakTepU3yIOTh B3a€EMO3B 30K O3HAK, € Kopelswis. ToMy BCTaHOBJIEHHS KOpeJsLii Biairpae
BXXJIMBY POJIb Y CENIEKIIHHUX MporpaMax. AJie TaK sK pe3yabTaTu 0araThboX JOCITIKEHb YKa3y-
IOTh Ha 3aJIEXKHICTh KOE(IIiEHTIB KOPEALil BiJl COPTY Ta YMOB BHPOIILYBaHHS, TO X BHKOPHC-
TaHHS B CEJEKLIHHOMY Ipolieci MOke OyTH e(pEeKTUBHUM y BUIAJKY, KOJIM aOCOIIOTHA BEIMYMHA
KoedillieHTa KOPEeNAIlii € ICTOTHOIO Ta JOCTaTHHO BENMKO. BITHOCHUM MOKa3HUKOM MiHJIMBOCTI
O3HaKH, € Koe(ilieHT Bapialli. AMIUIITyla Ta XapaKTep MIHJIMBOCTI O3HAaK BIAIrPalOTh BaXIUBY
pOJIb MpH TUIaHYBaHHI ekcriepuMeHTy [1]. O3Haku 3 HaliMEHIIOK BapiaOeNbHICTIO B 3aJI€KHOCTI
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