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LABORATORY GERMINABILITY AND GERMINATION ENERGY OF SPELT GRAIN
DEPENDING ON FERTILIZATION AND STORAGE

Liubych V.V., Zhelezna V.V., Kostetska K.V.
Uman National University of Horticulture

The article presents the results of studying the germinability and germination energy of spelt
grain depending on fertilization and storage duration. The pre-storage germination energy of spelt
grain was found to be 87-90%, depending on nitrogen fertilizer types, doses and application time.
After 30- or 90-day storage, the germination energy was the highest, amounting to 98—99%. Further
storage decreased this indicator. The greatest effect was exerted by single application of 120 kg/ha
of nitrogen fertilizers once in spring.
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Introduction. Spelt is a promising crop for processing, as valuable micronutrients are
evenly distributed in its grain, while in modern wheat bread varieties they are concentrated in the
hull, aleurone layer and germ. Its proteins contain more gliadins and fewer glutenins, making gluten
weak, but better digestible in the human body. Currently, this crop is insufficiently studied,
therefore, studies of germinability and germination energy of spelt depending on fertilization and
shelf life are relevant and practically feasible [1-3].

Literature review and problem articulation. In modern agriculture, high-quality seeds are
of paramount importance as a means of production. High-quality seeds are one of the main
prerequisites for achieving high yields [4]. The germination energy is the ability of seeds to
germinate quickly and simultaneously. It is defined as a conventionally accepted period, which is
almost twice as short as for the laboratory germinability determination and is calculated as the
number of normally germinated seeds expressed as a percentage [5]. Some researchers consider the
germination energy as the main indicator of the biological value of seeds. Plants grown from seeds
with high germination energy show better performance and are more resistant to adverse
environmental factors. The germination energy can be considered a qualitative indicator of the seed
viability [6, 7].

The germinability is the ability of seeds to form normally developed seedlings. This
indicator i1s expressed as a percentage of the total number of seeds taken for germination. Studies
identified different factors affecting the germination and germinability of seeds. They can be
grouped into biological (biotic) and abiotic ones. Knowledge of these factors allows for effective
control and management of the germinability of seeds [8, 9].

Grain storage is one of the most important stages that determine the grain quality during
processing and the quality of seeds intended for sowing. It can have both a positive effect as a result
of post-harvest ripening and negative consequences, leading, under the influence of different
factors, to grain deterioration. The temperature of grain mass is a particularly important indicator
characterizing the grain mass condition during storage [10, 11]. Ukraine has not developed specific
storage conditions for spelt grain. In this case, conventional conditions of wheat grain storage are
adhered to (State Standard of Ukraine DSTU 3768: 2019). The quality of both bread wheat and
spelt grain also depends on the storage period. Changes in grain during storage depend both on raw
material quality and on storage conditions. Given that spelt grain contains more protein (25%) and
gluten (up to 50%) than grain of traditional wheat bread varieties, it is necessary to develop
appropriate storage conditions for freshly harvested grains lest the grain mass change its quality.
High humidity, inadequate temperature or air access in the granary provoke the spread of
microorganisms causing diseases of the grain mass [12, 13].
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Fertilization is one of the most important measures in growing wheat technologies to
increase yields and grain quality [14]. Spelt, as a high-protein crop, responds well to nitrogen
fertilizers. The top grain quality is ensured by Njo application in spring, N3y application at the
beginning of leaf-tube formation and N3, foliar application during the in milky ripeness phase in
combination with PgKgo [15]. Other scientists showed [16] that the effect of single application of
nitrogen fertilizers on grain quality was similar to that of divided application. Depending on
fertilizer, spelt can have a 1000-grain weight of 32.5-44.4 g, test weight of 725-739 g/L and
vitreousness of 77.0-83.0%.

Purpose and objectives: to assess the germinability and germination energy of spelt
depending on the types, doses and timing of nitrogen fertilization and storage period.

Materials and methods. The experimental site was located in Mankiv natural agricultural
area of the Middle Dnipro-Bug Region of the Right-Bank Forest-Steppe (geographical coordinates
at 48°46'56.47" north latitude and 30°14'48.51" east longitude). The altitude above the sea level was
245 m. The soil in the experimental field was podzolic chernozem.

The study was conducted in 2014-2015. In general, the climate in this region is favorable
for growing most of temperate crops. 2014 had sufficient precipitation. Thus, in April-July, the
precipitation amount was 292 mm, which was by 10% more than the multi-year average. However,
this year was characterized by lower air and soil temperatures after renewal of vegetation in spring.
The precipitation amount for the whole year was the lowest in 2015 (520 mm, which was 1.2 times
less than the multi-year average (633 mm). In 2015, a significant amount precipitated during the
spring-summer vegetation (271 mm), in April-July. Thus, the weather conditions during the study
years were typical for the region. Fluctuations in precipitation, temperature and relative humidity
during certain periods of spelt growing did not significantly affect its productive processes and
quality.

The study was conducted in the Laboratory of Evaluation of Grain and Grain Product
Quality of the Chair of Grain Storage and Processing Technologies of Uman National University of
Horticulture. We studied winter spelt variety Yevropa created by hybridization of Triticum aestivum
L. with 7. spelta L. Spelt was fertilized, as Table 1 describes. In addition, the germinability and
germination energy was assessed depending on the duration of grain storage. Fertilizers were
ammonium nitrate, ammonium sulfate, granular superphosphate, and potassium chloride. The
experimental plot area was 72 m?; the record area was 40 m”. The experiments were carried out in
three replications. The plots were arranged inline. The forecrop was vetch-oat mixture grown for on
green feed. The field experiments, observations and assessments were conducted by traditional
methods.

Table 1
Experiment design
Pre- Storage period, days
Treatment storage 30 90 180 270 360
No fertilizers (control) + + + + + +
Pso + N2 + + + + + +
Keo + Ni2o + + + + + +
PsoKeo — basic fertilization + + + + + +
Basic fertilization + Nipq + + + + + +
Basic fertilization + Ngo + Ngo + + + + + +
Basic fertilization . . " . n .

+ Neo S70 + Neo

Dry spelt grain (when packing for storage, water content was 13.0—13.5%) was stored air
tight sealed polyethylene tubings at unregulated temperature in a traditional depository. State
Standard of Ukraine 4138-2002 "Seeds of Agricultural Crops. Methods of Quality Determination"
does not specify analyses of spelt seeds. The International Seed Testing Association (ISTA) has
issued requirements and methods for determining the sowing qualities of this crop [17]. It should be
noted that the methods of analyzing the germinability and germination energy of bread wheat
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specified in DSTU 2240-93 coincide with the ISTA’s corresponding methods for spelt. The
germinability and germination energy were determined as percentages of the total number of seeds
taken for germination (mean value, n=4). To determine these indicators, four samples of 100 seeds
were taken in quick succession from a pure seed fraction and germinated in Petri dishes between
filter paper sheets. Petri dishes were placed in thermostats at about 20°C. The germination was
monitored daily for 7 days. The germinability was expressed as the percentage of germinated seeds
to the total number of seeds. After three and seven days of germination, the germination energy and
laboratory germinability, respectively, were determined.

Result and discussion. The germination energy characterizes the viability of seeds, on
which the germination rate depends. Seeds with high germination energy give early and uniform
sprouts [4, 7]. We found that the germination energy dynamics of spelt grain depended on the
duration of storage and fertilization (Table 2, Fig. 1).

Table 2
Germination energy dynamics of spelt grain depending on fertilization and duration of
storage (2014-2015), %

Pre- Storage period, days (B)

Treatment (A) storage 30 90 180 270 360
No fertilizers (control) 87 99 98 96 92 88
Pgo + Ni2o 89 99 99 98 95 90
Ko + Ni2o 89 99 99 98 95 90
PsoKeo — basic fertilization 87 99 99 95 92 87
Basic fertilization + Njpq 90 99 99 98 95 90
Basic fertilization + Ngo + 29 08 99 08 95 90
Nio
Basic fertilization
 Nego S + Neg 89 99 99 98 96 91
LDSy;s A=1, B=3, AB=4

Prior to storage, the germination energy was 87-90% depending on fertilizers, the maximum
after Nj,¢ application. Nitrogen fertilizers significantly increased this indicator compared to not
fertilized plots. The germination energy varied significantly depending on the duration of storage.
After 30- and 90-day storage, the germination energy was the highest and amounted to 98-99%.
Further storage significantly decreased this parameter. After P¢yKgo application, it was the lowest:
95%, 92% and 87% when seeds were storage for 180, 270 and 360 days, respectively.

Fig. 1. The germination energy of spelt grain depending on fertilization
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1 — No fertilizers (control); 2 — Py + Ni20; 3 — Ko + Ni20; 4 — PeoKgo — basic fertilization; 5 — basic
fertilization + Ny,0; 6 — basic fertilization + Ngo + Ngo; 7 — basic fertilization + NgoS70 + Neo.

Other reserchers [18] confirmed the effect of storage duration on the germination energy of
seeds. They revealed that this indicator decreased after 1-year storage of grain. In a study [19], the
germination energy of wheat grain varied significantly depending on the variety and duration of
storage. This indicator was the lowest in the first two months of storage. Afterwards it grew to 85-
95% depending on the winter wheat variety. After 1-year storage, this figure did not decrease, but
was not significantly higher than that after 9-month storage.

The laboratory germinability is the most important indicator of seed quality; it largely
depends on soil, climate, cultivation technology, and fertilization [7, 9]. The sowing quality of seeds
depends on their germinability. Appropriate standards are set for all field crops. The germinability
of sseds determines the plant density and uniformity of stem distribution. The pre-storage
laboratory germinability of spelt grain was found to be excellent regardless of fertilizers (Table 3,
Fig. 2). Thus, before storage and after 30- and 90-day storage of spelt grain, this indicator was 99%,
and fertilizers did not change it. 180-day storage resulted in a decrease in the laboratory
germinability by 1-2%, depending on fertilization. After 270-day storage, this parameter decreased
to 88% in the control and 89% in the other experimental variants. The lowest laboratory
germinability (81-84%) was observed after 1-year storage, depending on fertilization, which was
significant compared to the contral with LSDys = 3. The maximum was recorded with Pgy + Nz
and amounted to 84%, while the lowest value was noticed without fertilizers or with NgoS79 + Neo.

Table 3
Laboratory germinability of spelt grain depending on fertilizers and duration of storage
(2014-2015), %

Treatment Pre- Storage period, days

storage 30 90 130 270 360
No fertilizers (control) 99 99 99 97 88 81
Pso + Ni2o 99 99 99 98 89 84
Kego + Ni2g 99 99 99 98 89 82
PeoKego — basic fertilization 99 99 99 97 89 82
Basic fertilization + Nyyq 99 99 99 98 89 83
Basic fertilization + Ngy + Nego 99 99 99 98 89 82
Basic fertilization
+ Neo S7o + Neo 99 99 99 98 89 81
LDS05 A:], B:3, AB=4

It is known [19] that during storage seeds are dormant and their vital activity almost ceases.
However, they remain living organisms, and processes of physiological maturation, structural and
biochemical reorganization still occur in themt. These processes can occur before harvesting on
parentsl plants or during storage. It explains why the germination energy of spelt in the experiment
immediatelty after harvest was lower compared to 30-day storage.

In the study [18], statistical analysis confirmed that the laboratory germinability of grain
also strongly depended on the duration of its storage. The reserchers [19] noted that chromatin
degeneration in the cell nucleus resulting in division arrest was the most frequent cause of a reduced
sowing quality of grain.
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Fig. 2. Laboratory germinability of spelt grain depending on fertilization
1 — No fertilizers (control); 2 — Py + Ni20; 3 — Ko + Ni20; 4 — PeoKeo — basic fertilization; 5 — basic
fertilization + Ni,0; 6 — basic fertilization + Ngo + Ngo; 7 — basic fertilization + NgoS70 + Neo.

Thus, it was established that the highest sowing quality of spelt grain was achieved after
30- to 180-day storage. Longer storage decreased the germination energy by 1-2% and laboratory
germinability by 15-18%, depending on the type, doses and timing of nitrogen fertilization.

Conclusions. The germination energy of spelt grain was found to be the highest after 30- to
180-day storage (96-99%). This indicator was most affected by nitrogen fertilizers. After 360-day
storage, the germination energy reduced to 87-91% depending on the type and timing of nitrogen
fertilization. The laboratory germinability of spelt grain of 97-99% maintained from harvesting to
storage day 180. When spelt grain was stored in sealed containers without temperature control, this
indicator gradually decreased to 81-84% for 360 days of storage, depending on fertilizers.
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JABOPATOPHA CXOXKICTb TA EHEPI'IA IIPOPOCTAHHA 3EPHA ITIIIEHUI]T
CIIEJIbTH 3AJIEZKHO B/l Y/IOBPEHHA I TPHUBAJ/IOCTI 3BEPITAHHA

Jroouu B. B., X)Kenesna B. B., Kocrenpka K. B.
YMaHCBhKUH HaIllIOHATBHUHN YHIBEPCHUTET CaJIIBHUIITBA

[Tienunst cnenbTa € NepClneKTUBHOI KYIbTYPOIO ISl HepepoOKH, OCKIIBKH I[IHHI MIKPOHYTPI€EHTH
PIBHOMIPHO pO3MOMIJICHI B 3€pHIBII, TOAI SK Yy CyYacHHX COpPTIB MIICHUII M’ SIKOi BOHH
3HAXOJAThCA B OOOJIOHIN, ajJeipoHOBOMY IIapi Ta 3apoiKy. binok ii BiApi3HSE€TbCA BUIIUM
BMICTOM TJIiaIMHy Ta HWKYUM TIIOTEHIHY, 110 pOOUTH KICHKOBUHY CIIA0KOI0, TPOTE BOHA Kpallie
3aCBOIOETHCS OPTaHI3MOM JIFOIUHH.

Meta i 3agaui J0CHiIsKeHHSI: OLIHUTH CXOXICTh Ta EHEPTil0 MPOPOCTAaHHS 3epHa MIICHUII
CHENIbTU 3aJIeKHO BiA BHIY, 103 1 CTPOKIB 3aCTOCYBaHHS a30THUX JOOpPUB 1 TPHUBAIOCTI
30epiraHHs.

Marepiaiu i meroau. [ocnmimkenHs npoBoauian y sabopatopii «OUIHKH SKOCTI 3epHa Ta
3epHOMPOAYKTIBY KadeApu TEexHOJOrii 30epiraHHs 1 TmiepepoOKH 3epHa YMaHCHKOTO
HAI[IOHAJIFHOTO YHIBEPCUTETY CaJliBHHUIITBA. BUBYaIM COpPT MILEHMIII CHENbTH O3UMOi €Bpora,
opuMmanuii  riOpummsaniero  Triticum  aestivum L./ Triticum spelta L. JIng  ynoOpeHHSs
BUKOPUCTOBYBAJIM aMmiayHy CemiTpy, cyibdar amoHito, cynepdochar TIpaHylTbOBaHHMA, Kalii
XJIOPUCTHIA.

OO0roBopeHHsl pe3yabTaTiB. Y pe3ynbTari JOCTIIKEHHS BCTAHOBJICHO, IO 10 30€piraHHs eHepris
npopocTaHHsi 3epHa craHoBwia 87-90 % 3anexHO BiJ BapiaHTy YAOOpEHHS. 3acTOCYBaHHS
a30THUX J1OOPHB ICTOTHO MiJIBULIYBAJIO IIeW MOKa3HUK MOPIBHSAHO 3 IUIsIHKaMu 6e3 1o6pus. [1pu
36epiranHi BrpogoBx 30 1 90 m16 enepris mpopoctaHHs Oyina HaMOUIBIIOW 1 cTaHOBWIA 98—
99 %. Ilpu nomanbioMy 30epiraHHi 1ei MOKa3HUK 1CTOTHO 3MeHIIyBaBcs. Haiimenmm OyB 3a
BHeceHHs PgoKgo 1 cranoBuB 95 % mpu 30epiranni Bopogosx 180 mi6, 92 — 270 ni6, 87 % —
360 ni6.

o 30epiranHs 1 BOpPOJOBX 30epiraHHs 3€pHA MIIEHUIll CreabTHu BrpomoBxk 30 it 90 mi6 uei
NOKa3HUK CTaHOBUB 99 % 1 He 3MIHIOBaBCA 3alie)kHO BiJ ynoOpeHHs. Halimenmmmu
MOKa3HUKAMH JIA0OPAaTOPHOI CXOXKOCTI XapaKTepU3yBaJIOCh 30epiraHHs 3€pHa BIPOJOBK POKY
81-84 % 3anexxHo Bin ynoOpenHs. HaiiGinpimmM 1el moka3HuK OyB 3a BHeceHHs Pgy + Nipg 1
ctaHoBUB 84 %, a HAMEHIINM Y BapiaHTi 6e3 1oOpuB Ta 3a BHeceHHs Ngo S70 + Neo.

BucHoBkH. BcraHoBieHO, 10 €Hepris MPOPOCTaHHS MILEHMI CHEeNbTH HalBHUINA 3a 30epiraHHs
BrpoaoBk 30—180 116 (96-99 %). Haiibinpie Ha 11 MOKa3HUK BIUIMBAE 3aCTOCYBAHHS a30THHUX
no6puB. Ilicns 360 ni6 30epiraHHs 3epHa €Hepris MPOPOCTaHHS 3HIKYeThbes 10 87-91 %
3aJIe)KHO B BHUIY 1 CTPOKIB 3aCTOCYBaHHS a30THHUX J00puB. JlabopaTtopHa CXOXICTh 3epHa
NIIEHUI crenabTH Ha piBHI 97-99 % 30epiraeTbest BiJ 30MpaHHS BpOXKaro 10 Horo 30epiraHHs
BIipojoBx 180 ni0. 3a ymoBuU 30epiraHHs 3epHa MUICHUII CIEIbTH Y T€pPMETUYHUX yMOBax 0e3
KOHTPOJIIOBAHHSI TEMIIEPATypH 1€l MOKa3HUK 3HMKYETbCs 10 81—-84 % 3anexxHo BiJ ynoOpeHHs
micist 30epiranHs BIpoaoBxk 360 mi0.

Kniwouosi cnosa: nwenuys cnervbma, cxodcicmov, eHepeis npopocmanHs yOOOpeHHs,
30epicaHns.
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JABOPATOPHAA BCXOKECTh H DHEPI'HA IIPOPACTAHHUA 3EPHA ITIIIEHHI]BI
CHIEJIBTHI B 3ABUCHMOCTH OT BAPUAHTA Y/[OBPEHHA H
ITPOJOJKUTE/IBHOCTH XPAHEHHUA

Jroouu B.B., XKenesnas B.B., Kocreuxas K.B.

YMaHCKHil HAllMOHAJIBHBIM YHUBEPCUTET CaJI0BOJICTBA, Y KpanHa

[Tienuna cnenbTa SABISETCS MEPCIEKTHUBHOW KYJIbTYpPOW ISl mepepabOTKH, MOCKOJIBbKY IIEHHbBIE
MUKPOHYTPUEHTHI PAaBHOMEPHO pachpefiesieHbl B 3€pHOBKE, TOT/Ia KaK B COBPEMEHHBIX COPTOB
MIICHUIIBI MATKOH OHU HAXONATCS B 00OJOYKE, aJICHPOHOBOM CJIO€ W 3apojbliie. bemok ee
OTJIMYAETCS BBICOKHUM COJIEp)KaHHWEM TIJIMaJuHa M HU)KE TJIIOTEHHHA, YTO JIeNaeT KIEHKOBUHY
c1a00ii, 0IHaKO OHA JIyYIlle YCBAaUBAETCSI OPraHU3MOM YEJIOBEKA.

Heab u 3amaum ucciaenopanuii. Llenpio uccnenoBanuss ObLJIO OLIGHUTH BCXOXKECTh M AHEPTHUIO
NPOpPAcCTaHUsl 3€pHA MIIEHHIIBI CIENIbTHl B 3aBUCUMOCTH OT BHJA, /103 U CPOKOB NPHUMEHEHHS
A30THBIX YAOOPEHUHN U MPOJOKUTEIHHOCTH XPAaHEHHUS.

Marepuan u Meroauka. VccienoBanus npoBoawin B adopartopun «OIEHKH KadyecTBa 3epHa U
3epHOMPOAYKTOBY» Kadeapsl TEXHOJIOTHMH XpaHEHHs M MepepadOTKH 3epHa YMaHCKOTO
HAI[MOHAJbHOTO YHHUBEPCUTETA Cal0BOJACTBA. M3ywyain cOpPT NIIEHULBI CHENbTHl 03UMOI
EBpona, monydennslii rubpuauzauuein Triticum aestivum L./T. spelta L. JIna ynoOpenus
UCTIOJIB30BATM aMMHAYHYIO CEIUTPY, CyiabdaT aMMoHusA, cynepdocdar TrpaHyIHpOBAHHBIH,
KaJIUH.

OOcy:xaenne pe3yJbTaToB. B pe3ynbrare NpoBEAEHHBIX HCCIEIOBAHUNA YCTAHOBIIEHO, YTO K
XPaHEHUIO SHEprus mnpopacTaHus 3epHa coctaBisiia 8§7-90 % B 3aBUCMMOCTH OT BapHaHTa
ynoopenus. [IpumeHeHre a30THBIX y10OpEHUH CyIECTBEHHO MOBBIIIANIO 3TOT MoKa3aTenb. [lpu
xpanenuu B TedeHue 30 u 90 cyTok sHeprusi npopacTaHus ObljIa caMoii OOJIBIION U COCTaBIIsIA
98-99 %. Ilpu panpHelieM XpaHEHUU OSTOT IOKa3aTelb CYIIECTBEHHO YMEHbIIAJNCH.
Hanvenpmmmm oH Obl1 3a BHeceHue PgKgo u cocraBmim 95 % mnpu xpanenun B TeueHue 180
CyTOK, 92 — 270 cytok, 87 % — 360 cyTok.

Jlo XpaHeHust ¥ B T€UCHHME XpaHEHUS 3€pHA MIIeHUIbI crenabThl B TeueHue 30 u 90 cyTok 3TOT
nokazareiab cOoCcTaBsul 99 % M He MEHsUICS B 3aBUCUMOCTH OT ynoOpenus. HammeHbmmmun
nokaszareasiMM J1abOpaTOPHOI BCXOKECTH XapaKTepU30BaJOCh XPAaHEHUs 3epHa B TEUEHHE Iroja
81-84 % B 3aBUCHUMOCTH OT ynoOpeHus. HambompmuMm 3TOT mokaszareib ObUI IIPH BHECEHUU
PsotNi20 1 coctaBun 84 %, a HaMMEeHbBIIUM Yy BapuaHTe 0e3 ynoopeHuit u npu BHeceHUH NgpS7o
+N6().

BbIBOABI. YCTaHOBJIEHO, YTO 3HEPrusl IMPOpAacTaHHs MIIEHUIIB CIENbThl camas BBICOKas MHpHU
xpanenun B tedeHue 30-180 cyrok (96-99 %). bonbiie Bcero Ha 3TOT MOKa3aTeiab BIIUSET
npUMeHeHHe a30THbhIX ynoOpenuil. Ilocie 360 cyTok XpaHeHHs 3epHa SHEprHsl MpopacTaHUs
cHmkaercs 10 87-91 % B 3aBUCHMOCTH OT BUJAA M CPOKOB NMPUMEHEHUS a30THBIX yIOOpEHUH.
JlaGopaTopHasi BCX0XKECTh 3€pHa MIICHUIIbI CIIENBTHI HAa ypoBHE 97-99 % coxpansiercs oT coopa
ypoxkas 1o ero xpaHeHus: B teueHue 180 cyrok. Ilpu XpaHeHHM 3epHa NIIEHHUIbI CIEIbTHI B
TepMETUYHBIX YCIOBHSIX 0€3 KOHTPOJIS TEMIIepaTyphl 3TOT MoKa3aTeab CHIxkaercs 10 81-84 % B
3aBUCHUMOCTH OT y0OpeHHUs 1ocie XpaHeHus B TeueHue 360 cyTok.

Knroueswle cnosa: nuenuya cnenvma, 8Cxosicecmsn, snepaus npopacmanus, y00Openus, XpaneHus.
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LABORATORY GERMINABILITY AND GERMINATION ENERGY OF SPELT GRAIN
DEPENDING ON FERTILIZATION AND STORAGE

Liubych VV, Zhelezna VV, Kostetska KV
Uman National University of Horticulture

Spelt is a promising crop for processing, as valuable micronutrients are evenly distributed in its
grain, while in modern wheat bread varieties they are concentrated in the hull, aleurone layer and
germ. Its proteins contain more gliadins and fewer glutenins, making gluten weak, but better
digestible in the human body.

Purpose and objectives: to assess the germinability and germination energy of spelt depending on
the types, doses and timing of nitrogen fertilization and storage period.

Materials and methods. The study was conducted in the Laboratory of Evaluation of Grain and
Grain Product Quality of the Chair of Grain Storage and Processing Technologies of Uman
National University of Horticulture. We studied winter spelt variety Yevropa created by
hybridization of Triticum aestivum L. with Triticum spelta L. Fertilizers were ammonium nitrate,
ammonium sulfate, granular superphosphate, and potassium chloride.

Results and discussion. The study found that before storage the germination energy of grain was
87-90% depending on fertilization. Nitrogen fertilizers significantly increased this indicator.
When grain was stored for 30 and 90 days, the germination energy was the highest and amounted
to 98-99%. Longer storage significantly decreased this parameter. It was the lowest after PoKgo
application: 95%, 92% and 87% when grain was stored for 180, 270 and 360 days, respectively.

Before and after 30- and 90-days storage of spelt grain, this parameter amounted to 99% and
regardless of fertilizers. The lowest laboratory germinability was observed after 1-year storage of
grain (81-84% depending on fertilizers). This indicator was the highest with Pgy + Nizo,
amounting to 84%, and the lowest without fertilizers or with NgoS79 + No.

Conclusions. The germination energy of spelt grain was found to be the highest after 30- to 180-
day storage (96-99%). This indicator was most affected by nitrogen fertilizers. After 360-day
storage, the germination energy reduced to 87-91% depending on the type and timing of
nitrogen fertilization. The laboratory germinability of spelt grain of 97-99% maintained from
harvesting to storage day 180. When spelt grain was stored in sealed containers without
temperature control, this indicator gradually decreased to 81-84% for 360 days of storage,
depending on fertilizers.

Key words: spelt, germinability, germination energy, fertilization, storage.
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