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CHARACTERISTICS OF WINTER SPELT WHEAT (TRITICUM SPELTA L.) BREEDING
LINES IN THE EASTERN FOREST-STEPPE OF UKRAINE

Suvorova K.Yu, Leonov O.Yu., Usova Z.V., Khukhryanska M.M., Kryshtopa N.A.,
Bohuslavskyi R.L.
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Winter spelt lines derived from crossing spelt with bread wheat were characterized by
major economically valuable traits. Promising lines as sources of valuable traits for further
improvement of spelt are highlighted.
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Introduction. Spelt wheat (7riticum spelta L.) is an ancestral wheat species. It was grown
as early as in the 7" — 8" millennia BC [1]. The crop was widespread in ancient times, but later
its cultivation almost ceased due to low yields, hullness and spike brittleness [2, 3 ,4]. However,
in recent decades, scientists and consumers have got more and more interested in spelt due to its
valuable properties. Spelt is resistant to bio- and abiotic factors and, therefore, is able to yield
stably without chemicals; hence, it can be an alternative to bread wheat as a source of organic or
healthy food. Ukraine is among the top ten global leaders in terms of organic cereal area, with
11.4% of the world's certified areas allocated to spelt [5, 6]. In some cases, the nutritional
properties of spelt even allow it to replace the traditionally dominating bread wheat [7, 8].

Literature Review and Research Objectives. Spelt grain, in comparison with bread
wheat, has a high energy value, contains more beta-carotene, retinol, and fats; it is characterized
by more extensible but less elastic gluten [9, 10]. Gluten proteins, which are especially abundant
in this cereal, contain essential amino acids that cannot be obtained from animal foods. The
content of lysine (limiting amino acid) is 7.7% higher than in bread wheat flour [6]. All nutrients
are detected not only in bran, but also throughout kernels, so the nutritional value is preserved in
bread even from finely milled flour [6]. The floury endosperm of spelt, due to its high protein
content and amylography-confirmed high viscosity, is beneficial for the manufacture of cakes and
confectionery [11, 12, 13]. It was shown [6, 8] that bread from 7. spelta flour had a larger specific
loaf volume than wheat bread and was correctly shaped; the crumb was creamy, with a pleasant
taste and aroma; however the crumb was granular and coarse compared to bread wheat [14, 15].
Biomedical tests demonstrated that spelt products had antioxidant activity and hepatoprotective
effects. They can be recommended for both traditional and preventive nutrition for people
suffering from metabolic disorders and obesity. Swiss scientists found that all spelt food products
(bread, pasta, grits) help strengthen the immune system due to specific soluble carbohydrates in
grain - mucopolysaccharides [9]. Spelt gluten contains fewer celiac disease (and other types of
wheat intolerance in susceptible people)-inducing gluten components than bread wheat [16— 18].

Six winter spelt varieties have been registered in Ukraine: Zoria Ukrainy (2012), Yevropa
(2015), Vyshyvanka Bilotserkivska, Evrika (2020) (UA), Attergauer Dinkel (2019) (AUT) and
Mv Martongold (2022) (HUN) [19]. Thus, interest in this wheat species is increasing, and more
and more producers are interested in its cultivation. Hence, it is expedient to improve spelt
breeding to increase yields and adapt varieties to current growing and processing technologies.
Genetic similarity with bread wheat is the basis for using the latter as a source of valuable traits in
spelt breeding.

We conducted a series of crossings between spelt and bread wheat accessions of different
origins, from which several promising offsprings were selected. NSS 1/02 T spelta var.
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duhamelianum line (Serbia) / Oktava 7. aestivum variety (Ukraine) was the most effective
combination.

Our purpose was to characterize winter spelt lines selected from this combination by
major economically valuable features.

Materials and Methods. Winter spelt (7" spelta) lines derived from crossing NSS 1/02 T.
spelta var. duhamelianum line (Serbia) with Oktava 7. aestivum variety (Ukraine) at the National
Center for Plant Genetic Resources of Ukraine of the Plant Production Institute named after V.Y.
Yuriev (PPI) of NAAS were chosen to investigate. Plants were grown on the PPI’s experimental
farm Elitne in the Kharkiv Region. Basic and pre-sowing tillage was conventional for the Forest-
Steppe of Ukraine. The climate is temperate continental, mild, with sufficient precipitation. The
lines were sown within the optimal timeframe in preliminary and competitive trials; in 10 m?
plots in four replications. For structural analysis, plants were taken from an area of 0.25 m” and
20 spikes were analyzed in detail for the following morphological parameters: plant height, total
and productive tillering, length of the main spike, and spike density per 1 m*. The following
performance constituents were analyzed: number of spikelets in the main spike, kernel number
per spike, kernel weight per spike, and thousand-kernel weight. During the growing period, the
main developmental phase onsets were noted. After harvesting, the following grain quality
indicators were determined: protein content, gluten content, and SDS sedimentation index.
Studying the spelt lines, we used the following varieties as the check ones: Yevropa winter spelt
variety bred by the All-Ukrainian Research Institute of Breeding in cooperation with Uman
National University of Horticulture, Podolianka and Bunchuk winter bread wheat varieties
(national standards), Harmonika and Doskonala varieties bred in the PPI.

Results and Discussion. In our experiments, the spelt lines were the most winter hardy
accessions among the winter bread wheat varieties and lines of the competitive and preliminary
trials (Table 1). The 2019 had best weather for spelt overwintering: all spelt plots completed the
winter period well and had high overwintering scores. In 2020, Yevropa spelt (check variety) had
an overwintering score of 6 points which was inferior to the winter hardiness of the bread wheat
varieties and spelt accessions under investigation. In addition to high winter hardiness, spelt was
noticeable for high resistance to powdery mildew and tan spot (8-9 points) and medium resistance
to Septoria (5-6.4 points). In the spring, the spelt lines started regrowing more slowly than winter
bread wheat.

The registered spelt varieties are considered to ripe later compared to winter bread wheat.
In our experiments, earing occurred between May 23 and May 31, depending on the weather. The
spelt lines started earing 4 days later than Harmonika bread wheat, 2 days later than Bunchuk and
Doskonala varieties and simultaneously with Yevropa spelt and Podolianka bread wheat
(Table 1).

Spelt plants are usually tall. On average across the 4 study years, the spelt lines were as
tall as or slightly shorter than Yevropa (check variety) (Table 1).

2022 turned out to be the most favorable year for the realization of the genetic potential in
terms of the plant height: plants were 140-150 cm tall. 2021 was drier and the height of spelt lines
was similar to that of the mid-tall bread wheat varieties, Podolianka and Doskonala. 1145-16
T spelta line attracted attention because it was shorter than the other spelt lines. It was 32.5 cm
taller than the short-stemmed bread wheat varieties, Bunchuk and Harmonika, and 10.6 cm taller
than the mid-tall varieties, Podolianka and Doskonala. At the same time, our observations
evidenced that spelt stems were quite strong and resistant to lodging, despite their length.

The number of productive stems per unit area is an important element of the yield
structure. Ukrainian and foreign scientists showed [4, 20] that the density of productive stems and
tillering coefficient in spelt wheat were 2-3 times higher than those in bread wheat. Our
accessions had no advantages over bread wheat. The density of productive stems in bread wheat
ranged from 360 stems/m® in Doskonala to 433 stems/m’ in Bunchuk, with the mean of 403
stems/m” for bread wheat (Table 2). Yevropa (check spelt variety) had almost 2 times fewer
productive stems than bread wheat (160 stems/m®). However, our spelt lines were superior to
Yevropa, as their density of productive stems exceeded that in the check spelt variety by 84
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stems/m’. The tillering coefficient in the bread wheat varied from 2.04 in Podolianka to 2.30 in
Harmonika. 1139-16, 1140-16, 1145-16 spelt lines (tillering coefficient = 1.69, 1.80, 1.79,
respectively) on average exceeded Yevropa (1.31) in this indicator. 1140-16 and 1145-16 lines
showed a significant advantage over the check variety in 2020.

Table 1.
Economically valuable traits of winter spelt and bread wheat (mean for 2019-2022)

Wheat Line/variet Winter Spring Earing, Resistance, score Yield, Kernel, Grain

species y hardiness, regrowth days+ pyrenop leaf t/ha score plumpne
score  intensity to  hora septoria ss, score
score Harmoni
ka
1139-16 8.0 5.8 +4 8.0 6.4 6.71 7.0 6.4
Winter 7. [1140-16 8.3 6.1 +4 9.0 5.0 7.25 7.0 53
spelta |1145-16 8.3 5.6 +4 8.0 6.0 6.52 7.0 5.9
Yevropa 7.6 5.9 +4 8.0 5.5 6.43 7.0 5.9
Mean 8.1 5.9 - 8.3 5.7 6.73 7.0 5.9
Podolianka 8.0 7.2 +4 6.0 4.9 6.88 6.4 7.0
Winter 7. [Bunchuk 8.0 7.0 +2 7.7 6.5 7.12 5.6 6.0
aestivum [Harmonika 7.8 7.3 0 7.6 53 6.74 6.7 6.4
Doskonala 8.0 7.5 +2 7.9 53 6.64 7.0 6.9
Mean 7.9 7.3 - 7.3 5.5 6.85 6.4 6.6
LSDy 05 0.9 1.3 1.41
Table 2.

Height and productive tillering of winter spelt and bread wheat plants
(mean for 2019-2022)

Wheat ) ) Plant height,  Plant density, Productive spike Prf)dugtlve
species Line/variety cm plants/m®  density, spikes/m’ tillering

’ coefficient
1139-16 128.12 123.00 218.00 1.69
Winter 7. {1140-16 127.50 141.50 252.50 1.80
spelta  |1145-16 124.37 146.00 262.00 1.79
Yevropa 128.12 119.00 160.50 1.31
Mean 127.02 132.40 223.20 1.64
Podolianka 110.62 191.00 409.50 2.04
Winter 7. |Bunchuk 95.37 191.50 410.50 2.08
aestivum |Harmonika 88.37 186.00 433.00 2.30
Doskonala 116.87 169.00 360.00 2.11
Mean 102.81 184.40 403.30 2.13
LSDy 05 6.29 63.39 142.33 0.56

Spikes in spelt lines were white, loose, and awnless. All the spelt lines under investigation
had longer spikes than the check bread wheat varieties (on average 3.4 cm longer), whereas the
check varieties had spikes of similar length (mean length = 8.2 cm). The mean spike length in
Yevropa was 12.19 cm, amounting to 14 cm in favorable years (Table 3). The longest spikes were
recorded for 1145-16 T. spelta line (11.2 cm); 1139-16 and 1140-16 lines had spikes of equal
lengths that were 1 cm shorter than those in the check variety.

As to the spikelet number in the main spike, the spelt lines were inferior to both Yevropa
and the bread wheat varieties (Table 3). In bread wheat, the spikelet number averaged 17.03
spikelets/spike; in spelt accessions — 16.51 spikelets/spike. In 2021, a year with favorable weather
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for winter cereals, the spikelet number in Yevropa spelt variety, 1140-16 T spelta line and
Bunchuk variety averaged 19 spikelets per spike.

Table 3.
Constituents the main spike performance in winter spelt and bread wheat
(mean for 2019-2022)

. . Spikelet Kernel Sp 11‘<e Kernel Thousand

Wheat Line, Spike density, . kernel
species variety  length, cm numbg ' per numb'er per spikes/10 welght per weight, g

spike spike om spike, g
1139-16 10.47 15.74 28.32 15.13 1.37+0.2  49.97+1.5
Winter 7. {1140-16 10.92 16.34 28.39 15.12 1.36+0.1 50.44+3.7
spelta  |1145-16 11.17 16.00 29.70  14.40+0.5 1.37+0.1 47.31+3.4
Yevropa 12.19 17.97 29.83 14.84+0.5 1.46+0.1 49.79+1.5
Mean 11.18 16.51 29.06  14.8740.7 1.39+0.1 49.37+2.5
Podolianka 8.30 17.06 32.54  20.65+0.3 1.3740.1 42.86+1.2
Winter 7. Bunchuk 7.86 17.35 38.21  22.08+0.3 1.36+0.2 36.76+1.1
aestivum |Harmonika 8.14 17.23 37.05  21.23+0.3 1.4740.1 40.99+1.7
Doskonala 8.31 16.48 33.98 19.9140.5 1.46+0.1 43.64+1.2
Mean 8.15 17.03 3544  20.96+0.4 1.4140.1 41.06+1.3
LSDo.05 0.51 0.97 4.39 0.84 0.25 4.44

In terms of spike density, the spelt lines we re significantly inferior to the bread wheat
varieties. Bunchuk (22.08 spikelets/spike) was the spike density leader in our study; it had short
spikes (7.86 cm) with an increased number of spikelets (17.35) (Table 3). Harmonika was close to
Bunchuk in this trait. They were followed by Podolianka, Doskonala, 1139-16 T. spelta line,
1140-16 T spelta line, Yevropa, and 1145-16 T. spelta line in order of decreasing spike density.

The kernel number per spike is an important element of the yield. The highest values of
this trait were recorded for the intensive winter bread wheat varieties, Bunchuk and Harmonika:
on average across 4 years, they formed 37.63 kernels per spike, while Podolianka and Doskonala
- 33.26. The spelt lines had fewer kernels per spike: from 28.32 in 1139-16 line to 29.70 in 1145-
16 line, which was similar to this indicator in Yevropa (29.83). Spelt kernels are elongated, plump
and resembled Doskonala and Podolianka kernels. By the kernel weight from the main spike, the
spelt lines were slightly inferior to Yevropa, Harmonika and Doskonala, but equal to Bunchuk
and Podolianka.

The thousand kernel weight is both an element of the plant performance and an indicator
of wheat grain quality. In the spelt lines, it ranged 47.31 g to 50.44 g. Of the studied lines, the
largest weight of thousand kernels (50.44 g) was recorded for 1140-16 7 spelta line, which was
significantly higher than in all the check varieties.

It is believed that the negative characteristics of spelt are its low yield and difficult
threshing. In our experiment, the grain yield was determined with glumes removed. This became
possible due to facilitated threshing of the lines, although their morphology was typical for spelt.
All the spelt lines on average outperformed the bread wheat check varieties by 0.50 t/ha. The
spelt lines yielded best in 2022: by 0.95 t/ha more than in previous years. 1140-16 7. spelta line
was the most productive: it yielded by 0.82 t/ha more than Yevropa (check spelt variety) and by
0.40 t/ha more than the check winter bread wheat varieties. Of the winter bread wheat varieties,
Harmonika was the leader in terms of yield, producing on average 6.92 t/ha over 4 years. Yevropa
yielded worse than both the bread wheat varieties and spelt lines.

It is known that spelt wheat is characterized by high contents of protein and gluten in
grain. Our lines were similar to Yevropa in terms of protein content, but superior to the bread
wheat varieties. The protein content varied from 13.90% to 16.68% in different years (Table 4).
The highest protein content was detected in 1145-16 7. spelta line (up to 16.28% in 2020). The
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gluten content was also higher than that in the check bread wheat varieties, with the mean of
30.78%. In terms of the SDS sedimentation index, the spelt lines were significantly inferior to the
bread wheat varieties; their SDS sedimentation index did not exceed 50%, indicating low strength
of flour (weak flour).

Table 4.
Grain quality of winter spelt and bread wheat varieties (mean for 2019-2022)
Wheat species Line/variety Content, % SDS sedimentation
protein gluten index
1139-16 14.49 30.04 48
) 1140-16 14.71 31.06 49
Winter . spelia 114516 15.01 31.02 50
Yevropa 14.60 31.00 49
Mean 14.70 30.78 49
Podolianka 14.32 28.42 70
Winter T aestivum Bunchu1§ 13.44 26.54 86
Harmonika 13.90 30.61 66
Doskonala 13.25 27.50 80
Mean 13.73 28.26 76

Hybridization between spelt and bread wheat is an effective way to increase spelt yields,
as evidenced by our experience. However, it is very easy to lose the unique dietary and medicinal
properties of spelt grain. Therefore, when breeding this crop, one should select offspring of
hybrids with due account for biochemical composition of grain.

Conclusions. 1140-16 T. spelta line significantly outperformed the check spelt variety in
terms of tillering coefficient (1.80), thousand kernel weight (50.44 g), spikelet number per spike
(16.34), spikelet density (15.12) and yield (7.25 t/ha); 1145-16 T spelta line was distinguished by
reduced plant height (124.37 cm), higher productive tillering (1.79), spike length (11.17 pieces),
kernel number in the main spike (29.70) and increased protein content (15.01%), which gives
grounds to single out these spelt lines as promising ones for further breeding.

The “NSS 1/02 T. spelta var. duhamelianum line (Serbia) / Oktava 7. aestivum variety
(Ukraine)” crossing combination was proven to be promising for breeding improvement of winter
spelt in terms of yield, winter hardiness and grain quality in the Eastern Forest-Steppe of Ukraine.
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XAPAKTEPHCTHKA CEJIEKI[IHHUX JITHIH ITIIEHUI]I CITE/Th TH O3UMOI
(TRITICUM SPELTA L.) B YMOBAX CXITHOI'O JIICOCTEITY YKPAIHH

CyBopoBa K.O., JleonoB O.IO., VYcoBa 3.B., Xyxpsaceka M.M., Kpumrona H.A,
borycnascekuii P.JL
Incrutyr pocnunnunTBa iMeHi B.S. FOp’eBa HAAH, Ykpaina

Mera i 3agaui aocaimkedb. MeToro Hamoi poOoTu OyI0 AaTH XapaKTEPUCTUKY JIIHISAM CIIEIBTH
03MMOi, BiNIOpaHMM BiIl CXpeUIyBaHHS CHENbTH 3 IIICHUICI0 M KO0 32 OCHOBHUMH
r'OCHOAAPCHKO-LIIHHUMH MTOKa3HUKaAMH.

Marepiaan Ta Meroau. MarepiagoMm nociipkeHHs oOpano miHii cnenstu o3umoi (T. spelta),
oTpuMaHi nusixoMm cxperryBaHHs T. spelta minis NSS 1/02 var. duhamelianum (Cepbis) /
T. aestivum copt OxraBa (Ykpaina) y HamioHaibHOMY LIEHTpi TEHETHYHUX PECYPCIB POCIUH
Vkpainu Iactutyty pocnuuuunTa imeni B.SI. FOp’esa (IP) HAAH Vkpainu. Pocnunam
BHPOILILYBaJIM Ha moJisix pociignoro rocnogapcrsa Emitne IP HAAH Vkpainu B XapkiBcbKiit
oOnacTi Brpoaosxk 2019 — 2022 pp. 3pa3ku BUCIBaIM B ONTHUMAaJIbHI CTPOKH B TONEPEAHBOMY
Ta KOHKYPCHOMY COPTOBHIIPOOYBAHHIO, HAa AiIsHKAX 10 M° B 4OTHPHMPA30Biii MOBTOPHOCTI.
Marepian gocnipkyBaiu 3a MOpGOJIOTTYHUMH MMOKa3HUKAMHU, €JIEMEHTaMU MPOTYKTUBHOCTI Ta
AKOCTi 3epHa. JIIsl IPOBENEHHS CTPYKTYpPHOTO aHamizy Opamu pociuau 3 miomi 0,25 M’
neranbHO aHamidyBanu 20 xomociB. Ilpu gocmimpkeHHI JiHIM CHENbTH K CTaHIApTH
BUKOPHUCTOBYBAJIU: COPT CIIEIBTH 03UMO1 €BpOIIa; COPTH MIISHMIII M'SIKOT 03UMOI: HaIllOHABH1
crangaptu — [lononsuka, bBynuyk, copru cenekuii IP HAAH — I'apmonika, JlockoHana.

Pesynabrarn i oOroBopenHsi. JIiHiT CHeNbTH XapaKTepHU3YIOTHCSI BHCOKOIO 3UMOCTIHKICTIO,
CTIHKICTIO 10 30yAHMKIB OOPOIIHUCTOI pocH, mipeHodoposy (8 — 9 OaiiB), MalOTh cepenHiit
piBeHB CTIHKOCTI 0 cenTopiosy (5 — 6,4 Ganm). [lounHalOTh BiIHOBICHHS BECHSHO1 BereTarlii
MOBUIbHINIE HDK MIIEHUIIS M'sIKa 03MMa. BUKOJIONIYIOTHCSI OTHOYACHO 31 CeNnbTo0 €Bpora Ta
nmennier M'skoto IlogonsHka. Bucora pocnuH nmiHiM crensTd Oyna Ha piBHI abo A€o
HIDKYE cTaHaapry copTty €Bpona. Harmi cnocrepeskeHHs MOKa3yloTh, 10 COJIOMUHA POCIHHH
CIENbTU JOCUTH MII[HA Ta CTiiKa 10 BUJISITaHHs, monpH ii goBxuHy. KoedilieHT KymieHHs
TiHIA criensTy BapioBaB Bix 1,69 no 1,80 i B cepemHboMy MepeBUIYBaB CTaHAAPT €Bpoma
(1,31), ame mocTymaBcs copraM MIIEHUI 03UMOi. 3a MOP(OJIOTIEI0 KOJOC JIIHINA CIEIbTH
Olmuii, HemUIbHUN, Oe30CTHi. 3a JOBKHUHOIO KOJIOCA, KUIBKICTIO KOJIOCKIB Yy TOJIOBHOMY
KOJIOCI, JIIHIT CHENbTH MOCTymajaucs i copTy €Bpoma i copTaMm MIICHUI M'Akoi. 3epHO Y
CIENbTU BUAOBXKEHE, 0Ope BUIOBHEHE, MOJIOHE 10 3epHa COPTIB MmineHuui JlockoHama Ta
[Tomonsiuka. 3a Macoi 3epHAa 3 TOJOBHOTO KOJIOCA JIHII CHENBTH TPOXHM TOCTYIHIIUCS
crangapty €Bpoma, copram ['apmonika Ta Jlockonana i Oynu Ha piBHI cTaHAaptiB byHuyk 1
[Tomonsuka. Bimmivena Bucoka maca 1000 3epeH, sika craHoBmia Big 47,31 r 1o 50,44 . 3a
BPOKAMHICTIO JIIHIT CHENBTH MEPEeBEepIIIN Y cepeHboMy cTanAaptu nuenuni Ha 0,50 T/ra.
HaiiOinpm yposkaiinoro Oyma minis T.spelta 1140-16, sika mepeBuilyBanga CTaHAApT CIEIbTH
€spona Ha 0,82 T/ra Ta craHAapTHI COpTH MIIeHUI M'sikoi o3umoi Ha 0,40 T/ra, mo crano
MOYKJIMBUM 3aBJSIKH TIOJIETIIIEHOMY BUMOJIOTY 3pa3KiB. 3a MOKa3HUKAMHM SIKOCTi — BMICTy OLIKa
B 3€pHi, BMICTY KJICHKOBHUHHM y OOPOIIHI JIiHII crensTH Oyiau Ha piBHI CTaHAAPTY MIICHUI
crenbra copry €Bpoma i NMEepeBHIIYBaIM 3BHYANHY M'AKY MIIEHHUIIO, a 32 MOKA3HUKOM
CeIMMEHTALlll MOCTYNAINUCSA COPTaM MIIEHHIII.

BucnoBku. Komb6inamis cxpenryBanus T.spelta minis NSS 1/02 var. duhamelianum (Cep6ist) / T.
aestivum copt OxraBa (YkpaiHa) € MEepCIeKTHBHOIO IJIs CENEKIIHHOTO MOKpAIEeHHS 03UMOT
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CIENBTU 33 YPOXKAMHICTIO, 3UMOCTIHKICTIO Ta SIKICTIO 3€pHAa B YMOBaX CXiJHOTO JICOCTEIy
VYkpaiHu.

Knrouosi cnosa: cnenoma, nuenuys M’aka o3uma, eiemenmu npooyKmueHoCmi,
8POJAHCAUHICMY, AKICMb 3€PHA.

CHARACTERISTICS OF WINTER SPELT WHEAT (TRITICUM SPELTA L.) BREEDING
LINES IN THE EASTERN FOREST-STEPPE OF UKRAINE

Suvorova K.Yu, Leonov O.Yu., Usova Z.V., Khukhryanska M.M., Kryshtopa N.A,
Bohuslavskyi R.L.
Plant Production Institute named after V.Ya.Yuriev of NAAS, Ukraine

Purpose and Objectives. The aim of our work was to characterize winter spelt lines selected
from spelt/bread wheat hybrid combinations by major economically valuable parameters.

Materials and Methods. Winter spelt (7. spelta) lines derived from crossing NSS 1/02 7. spelta
var. duhamelianum line (Serbia) with Oktava 7. aestivum variety (Ukraine) at the National
Center for Plant Genetic Resources of Ukraine of the Plant Production Institute named after
VY. Yuriev (PPI) of NAAS of Ukraine were studied. Plants were grown on the experimental
farm Elite of the PPI NAAS of Ukraine (Kharkiv Region) in 2019-2022. The accessions were
sown in plots of 10 m* of preliminary and competitive trials in four replications within the
optimal timeframe. Plants were analyzed for morphological parameters, performance
constituents and grain quality. For structural analysis, plants were taken from an area of
0.25 m* and 20 spikes were analyzed in detail. Studying the spelt lines, we took the following
accessions as the check varieties: Yevropa winter spelt variety; Podolianka and Bunchuk
winter bread wheat varieties (national standards), Harmonika and Doskonala bred at the PPI
NAAS.

Results and Discussion. The spelt lines were characterized by high winter hardiness, high
resistance to powdery mildew and tan rot pathogens (8-9 points), and medium resistance to
Septoria (5-6.4 points). They started spring growth more slowly than winter bread wheat.
They came into ear simultaneously with Yevropa spelt and Podolianka bread wheat. Plants of
the spelt lines were as tall as or slightly shorter than Yevropa plants (check variety). Our
observations showed that spelt stems were quite strong and resistant to lodging, despite their
length. The tillering coefficient of the spelt lines ranged 1.69 to 1.80, with the mean exceeding
Yevropa’s value (1.31), but was lower in comparison with the winter bread wheat varieties.
Spikes of the spelt lines were white, loose and awnless. In terms of the spike length and the
number of spikelets in the main spike, the spelt lines were inferior to both Yevropa and bread
wheat varieties. Spelt kernels were elongated, plump and resembled Doskonala and
Podolianka kernels. As to the kernel weight from the main spike, the spelt lines were slightly
inferior to Yevropa, Harmonika and Doskonala, but not inferior to Bunchuk and Podolianka
(national standards). The thousand kernel weight was high, ranging 47.31 g to 50.44 g. In
terms of yield, the spelt lines outperformed the check bread wheat varieties on average by 0.50
t/ha. 1140-16 T. spelta line was most productive, yielding by 0.82 t/ha more than Yevropa and
by 0.40 t/ha more than the check winter bread wheat varieties, which was possible due to easy
threshing of the accessions. As to quality indicators (protein content in grain, gluten content in
flour), the spelt lines were similar to Yevropa and bested the bread wheat varieties, but their
sedimentation index was worse than that in the bread wheat varieties.

Conclusions. The “NSS 1/02 T spelta var. duhamelianum line (Serbia) / Oktava 7. aestivum
variety (Ukraine)” turned out to be a promising combination for breeding improvement of
winter spelt in terms of yield, winter hardiness and grain quality in the Eastern Forest-Steppe
of Ukraine.

Key words: spelt, winter bread wheat, performance constituents, yield, grain quality.
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