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Parameters of grain productivity, seed viability and quality of hulled winter wheat
plants from two species (Triticum spelta L., Triticum dicoccum Schrank Schuebl.) grown
under Ukraine south steppe zone conditions were studied and compared with the same
parameters determined for winter wheat and durum wheat cultivars (7. aestivum L.,
T. durum Desf.). It was shown that a spike seed productivity of both T. spelta L. landra-
ces one of T. dicoccum Schrank Schuebl. landrace had no significant differences among
themselves and was 35-45 % lower compared to studied cultivars. T. spelta L. and
T. dicoccum Schrank Schuebl. seeds compared to wheat cultivars’ seeds were charac-
terized by higher dry gluten content, higher protein content and protein soluble fractions
content. According to germination test results, all studied wheat samples from different
species didn’t show significant differences. Statistical differences among hulled wheat
seed samples, seedlings biomorphology parameters and chlorophyll content in leaves
were found. At the same time, both hulled wheat species had lower, compared with
wheat cultivars, seed viability determined by Accelerated Aging test. It was shown, that
hulled wheat samples with higher seed productivity parameters were also characterized
by higher protein content, formed seedlings with better quality characteristics, and were
more resistant to unfavorable conditions (100 % humidity, 37 °C temperature).

Keywords: Triticum dicoccum Schrank Schuebl., Triticum spelta L., seed quality,
seedlings, accelerated aging, chlorophyll content.

INTRODUCTION

Two of the most common hulled wheat species are the tetraploid emmer (Triticum
dicoccum Schrank Schuebl.) and the hexaploid spelt (Triticum spelta L.). In the last 20
years the hulled wheat species growing is again increasing for the higher feeding value,
suitability for organic agriculture and as a genetic resource for selection.

The main characteristics of hulled wheat grain are the maintaining glumes adhered
to the grain after threshing and the semi-brittle rachis [5]. Spelt has longer and laxer
spikes, wider glumes, and glum shoulders than emmer [18]. It was shown that nutri-
tional value of spelt wheat is higher compared to bread wheat. Spelt grain contains the
main components which are necessary for human nutrition, such as sugars, proteins,
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lipids, vitamins and minerals [2]. The spelt grains are flinty, with high protein content,
and with medium wet gluten level [22]. Emmer also considered having high feeding
value, but data are not as complete as data for spelt wheat [1].

Spelt and emmer are cultivated on many ecological farms in Poland, Spain, Ger-
many and other European countries not only because of higher feeding value in com-
parison with common wheat, but also due to higher resistance to some environmental
factors, especially low requirements for soil fertility and wet conditions. The productive
efficiency of cereals depends on many site-specific factors, such as soil fertility, climate,
management style. It is known that grain quality and nutritional value depend both on
the growing conditions and on the species and variety [14].

It was shown that in the Eastern Steppe of Ukraine growing of spelt cultivars is
impossible due to their low frost tolerance [17]. South of Odessa region is related to the
Ukraine South Steppe zone and is characterized by drought conditions and high annual
temperature which is unusual for spelt. According to the literature data [19] emmer is
tolerant to drought and has high water-retaining holding capacity. Our previous data [21]
showed that under Ukrainian South Steppe zone conditions spelt and emmer normally
passed all development phases and matured later than commercial wheat cultivars. But
quality and viability characteristics of spelt and emmer grain harvested in Odessa
Steppe conditions haven’t been studied enough yet.

So the aim of our work was to compare different landraces hulled wheat seed
(Triticum spelta L. and Triticum dicoccum Schrank Schuebl.) productivity indicators un-
der field conditions of Ukrainian south steppe zone and to study quality, germinability
and viability characteristics of harvested grain in the laboratory conditions.

MATERIAL AND METHODS

Two spelt (T. spelta L. var. duhamelianum) and two emmer (T. dicoccum Schrank
Schuebl var. rufum and var. dicoccum) landraces from The National Center for Plant
Genetic Resources of Ukraine were studied. Studied hulled wheat landraces had diffe-
rent geographical origination. Catalogue numbers of spelt landraces were: UA 0300259
(Serbia), UA0300101 (Sweden); emmer landraces: UA 0300164 (France), UA 0300087
(Spain). One commercial winter wheat (7. aestivum L. check cultivar (Selyanka) and
one durum wheat (T. durum Desf. check cultivar (Perlyna) were also planted for com-
parison with hulled wheat seed productivity parameters and quality parameters. Sely-
anka and Perlyna cultivars were selected as those recommended for growing in the
Steppe zone and are traditional for the Ukrainian South Steppe zone. Both these culti-
vars are in the catalogue of Plant Cultivars of Ukraine and characterized by high drought
resistance and productivity. Parameters, obtained for emmer landraces in the tables
were compared with parameters obtained for T. durum Desf. Perlyna cultivar; parame-
ters, obtained for the spelt landraces in the tables were compared with parameters ob-
tained for T. aestivum L. Selyanka cultivar as genetically homological wheat species.

The study was conducted during 2013—-2014 at experimental fields of Plant Breed-
ing and Genetics Institute — National Center of Seed and Cultivar Investigation (Odes-
sa). In field experiments each landrace was planted in two replicates in a randomized
complete block design. Wide-raw sowing technique was used. Fertilization practices
were standard for commercial wheat cultivars [23]. There were no applications of growth
regulators. After plants reached maturity we studied morphometrical parameters of
spikes and grain productivity characteristics and compared these data between studied
species and landraces.
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Wheat seeds from different species and cultivars harvested from plants at maturity
were analyzed. A number of biochemical and technological parameters were tested:
grain hardness, protein content, content of soluble in 1-isopropanol proteins and total
dry gluten content. Protein content was determined by the Kjeldahl technique [10]. The
content of dry gluten [11, 12], and grain hardness were determined with the infrared
analyzer Inframatic (Perten Instruments, Sweden).

Harvested seeds after ripening were also tested for their germinability, seedlings
were analyzed for biomorphological parameters, chlorophyll content (a+b) in leaves and
accelerated aging test. All tests were performed under laboratory conditions. Seeds
were germinated after-ripening during 7 days in Petri dishes at 24 °C. Then germinabi-
lity and seedlings biomorphology were tested. Chlorophyll content (a+b) measured on
the 10" day after germination in green parts of seedlings and was expressed in mg/g of
fresh weight [16]. Accelerated aging test was provided as complex test for seed stress
tolerance, viability and storage potential [6]. Tested seeds were placed into sterile boxes
with relative humidity close to 100 % and transferred into the thermostat at +37 °C for
7 days. Seeds humidity was 30 % after 3 days of accelerated aging and didn’t change
any more. After seeds exposition during 7 days germinability and seedlings biomorpho-
logy was tested.

Laboratory experiments were conducted with three replicates (n = 3). The table
shows the means and their standard deviations. Student test (f-test) was used to assess
the statistical significance for certain parameters between different genotypes. Calcula-
tions were performed using standard software package Microsoft Excel 2010.

RESULTS AND DISCUSSION

Ukrainian South Steppe zone is related to Pontic steppes with temperate continen-
tal climate, severe aridity, and is characterized by low average annual rainfall, frequent
draughts in the spring and autumn and high annual temperatures [23]. These conditions
are unusual for spelt growing more related to cold and wet regions [4]. Field data showed
that in the studied years under the climatic conditions of the Ukraine South Steppe re-
gion emmer and spelt normally passed all phenological phases of development. After
plants gain their maturity a morphometrical parameters of spikes and grain productivity
parameters were studied (Table 1).

In a large extent grain productivity depends on cultivar’s or landrace’s adaptive
potential to weather conditions for crops growing. In literature a spelt and emmer are
characterized as a crop with grain productivity 30—60 % lower compare with commercial
bread wheat cultivars [13]. To assess a potential productivity of grain plants a spike
density, seed productivity per spike and grain weight per spike must be taken into ac-
count. According to our results, spelt had longer spikes with lower density. Emmer land-
races had higher indicators of spike density in comparison to winter wheat cultivar and
had no significant differences with durum wheat.

Grain weight of all studied spelt landraces counted per spike was lower than that
for check wheat cultivar (35 % for UA0300259 and 40 % for UA0O300101) which is in
agreement with literature data [22]. Emmer landraces were more heterogenic in their
productivity characteristics: while UA 0300087 landrace’s grain productivity wasn’t lo-
wer than characteristics obtained for durum wheat, productivity of another studied land-
race was 54 % lower.
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Table 1. Spike’s morphometrical parameters and productivity of hulled wheat species (Triti-
cum spelta L., Triticum dicoccum Schrank Schuebl.) plants and commercial wheat
species (T. aestivum L.,T. durum Desf.) plants grown under Ukrainian South Steppe
zone conditions

Tabnuysi 1. TIpoAYKTUBHICTL | MOpPhOMETPUUHI NapameTpu POCNuH BUAIB NNiBYacTUX NWeHUUb
(Triticum spelta L., Triticum dicoccum Schrank Schuebl.) Ta pocnvMH KkoMepuUiiHUX
BuaiB nweHwuui (T. aestivum L.,T. durum Desf.), BupowieHux 3a yMOB NiBAHA cTeno-
BOI 30HM YKpaiHu

Spike Amount Spike Amount of . Grain weight
. ; . .~ 1000 grain . .
length, of spikes, density,  grains in main : in main shoot
. weight, g .
cm psc. psc/cm shoot spike spike, g

Cultivar,
landrace

Taestivuml.  gei03 470811 1004005  44.0425 387432  1.81+0.07

(Selyanka)

T. spelta L. . ) . .
(UA 0300259) 16.9+0.8 18.0£1.0  1.20+0.09 32.0+5.0 39.3+3.2 1.18+0.15
T. spelta L. . . . . .
(UA 0300101) 14.241.2 19.0+1.0*  1.50+0.05 31.0+4.8 36.1+4.0 1.09+0.07

T. durum Desf.

8.0+£0.5 22.0+1.8* 2.80+0.08* 40.0+5.2 46.8+5.5 1.86+0.09
(Perlyna)

T. dicoccum
(UA 0300164) 7.6+1.0 20.3+0.8 2.70+0.07** 39.0+5.0 22.2+3.8* 0.86+0.06*
var. dicoccum

T. dicoccum
(UA 0300087) 12.3+1.2*  28.0+0.6* 2.30+0.07** 40.0+4.0 46.0+3.5 1.85+0.18
var. rufum

Comments: * —differences significant at p>0.95: compared to T. aestivum (Selyanka) for T. spelta landraces;
compared to T. durum (Perlyna) for T. dicoccum landraces.

Mpumitkn:  * — BiaMiHHOCTI focTOBIpHi 3a p>0,95: nopiBHsHO 3 T. aestivum (ans 3paskis T. spelta); NopiBHS-
Ho 3 T. durum (ans 3paskis T. dicoccum).

So, studied spelt landraces didn’t have statistical differences between spike’s grain
productivity and 1000 grain weight indicators. The highest indicators of spike grain pro-
ductivity among emmer landraces were obtained for landrace UA 0300087 (T. dicoccum
var. rufum), that also had two fold higher 1000 grain weight, in comparison with another
tested landrace.

Probably one of the main reasons for the increasing planting of hulled wheat spe-
cies is the high nutritional value of grain and different gluten composition as compare
with commercial wheat cultivars. Among the disadvantages of emmer bread, is the fact
that it is flatter and darker than spelt, whereas its structure is spongier. However, it is still
unclear which bread emmer or spelt has higher nutritional and bakery value [1].

Since wheat end-use quality is strongly influenced by environment, especially as
related to grain protein content, a grain yield of spelt, emmer, common wheat and durum
wheat harvested in conditions of Ukrainian South Steppe zone were analyzed for grain
hardness, protein content, content of soluble in 1-isopropanol proteins and dry gluten
content (Table 2).

It is common to differentiate “soft” and “hard” hexaploid wheats and “very hard”
durum wheat as three distinct qualitative classes. It is the single most important trait and
end-use and technological utilization [15]. According to our results, spelt and emmer

ISSN 1996-4536 (print) ¢ ISSN 2311-0783 (on-line) e BionoriyHi CTygii / Studia Biologica e 2015 e Tom 9/Ne1 e C. 125-134



HULLED WHEATS’ (TRITICUM SPELTA, TRITICUM DICOCCUM) GRAIN QUALITY, GERMINATION... 1 29

had opposite characteristics of grain hardness. Whereas spelt grain hardness was close
to durum wheat grain, grain of spelt wheat had lower characteristics of grain hardness,
even compared with the soft winter wheat. It should be taking into account when we talk
about end-use of grain flour.

Table 2. Technological parameters of hulled wheat species (Triticum spelta L., Triticum di-
coccum Schrank Schuebl.) grain and commercial wheat species (T. aestivum L.,
T. durum Desf.) grain harvested under Ukrainian South Steppe zone conditions

Tabnuysi 2. TexHOMNOriYHi MOKa3HWUKM AKOCTi 3epHa POCNUH BUAIB nniBYacTux nweHuub (Triti-
cum spelta L., Triticum dicoccum Schrank Schuebl.) i pocnuH KomepuiiHKMX BUAiB
nweHwuui (T. aestivum L., T. durum Desf.), BupoLwieHnx 3a yMoB NiBAHA CTeNOBOI 30HU

YkpaiHu
ezl Protein Rl Dry gluten
Cultivar, landrace hardness, 1-isopropanol, Y9
. content, % p content, %
units %"
T. aestivum L. (Selyanka) 28 12.9+0.3 31.1+0.5 7.8+1.2
T. spelta L. (UA 0300259) 1 18.2+0.2* 52.4+0.9* 13.9+1.2*
T. spelta L. (UA 0300101) 0 13.4+0.3 46.1+0.9* 11.7+£0.9*
T. durum Desf. (Perlyna) 77 12.9£0.4 48.9+0.5* 7.5£1.1
T. dicoccum (UA 0300164) var. dicoccum 70 14.7+0.3* 52.3+0.7* 13.2+1.0*
T. dicoccum (UA 0300087) var. rufum 81 16.7+0.2* 60.4+0.8* 13.8+0.8*

Comments: * — differences significant at p>0.95: compared to T. aestivum (Selyanka) for T. spelta landra-
ces; compared to T. durum (Perlyna) for T. dicoccum landraces; " proteins soluble in 1-isopro-
panol fraction, % from total protein content.

Mpumitkn:  * — BigMiHHOCTI AoCTOBIpHI 3a p>0,95: nopiBHSAHO i3 T. aestivum (ons 3paskis T. spelta); nopiBHS-
Ho i3 T. durum (pns 3paskiB T. dicoccum); " dppakuis 6inkis, po34nHHMX y 1-isonponaHoni, % Bif,
3aranbHOro BMicTy 6irnka.

Protein content is one of the most important characteristics of the grain which cor-
responds to its nutritional value. Our data showed that both of studied emmer landraces
and one of the studied spelt landraces (UA 0300259) had higher protein content than
commercial wheat cultivars grain. The highest values were obtained for spelt UA0300259
landrace. It was for 5.3 % higher than modern wheat cultivars. The high protein content
of emmer and spelt is in good agreement with other data where spelt was always supe-
rior to wheat [20]. Several investigations suggested a superior grain protein content in
T. spelta L. and T. dicoccum Schrank Schuebl if compare with genetically homological
hulless species (T. durum Desf. and T. aestivum L.) [1, 18, 20].

It should to be mentioned that nutritional value of the grain is determined not only
by the total amount of protein, but in the large extent by its quality. The bread-making
quality of flour depends on both protein content and protein type, especially on the glu-
ten composition [7].

For the determining of protein quality we measured the total dry gluten content and
the content of proteins soluble in 1-isopropanol. Dry gluten content in all studied emmer
and spelt landraces was higher than in wheat cultivars without statistically significant
differences between landraces. Separation of proteins in 50 % (v/v) 1-propanol was
shown to be a good method for fractionation of monomeric (albumins, globulins and
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glyadins) and complex (native unreduced) glutenin proteins. The proteins soluble in
1-propanol (50 PS) were a mixture of monomeric proteins and polymeric glutenin,
whereas insoluble in 1-propanol proteins (50 Pl) were essentially free of monomeric
proteins and comprised mainly of glutenin [8].

Content of soluble in 1-propanol protein fraction (monomeric proteins) measured
for spelt and emmer landraces grain was higher than for modern winter wheat. The
highest level was estimated for emmer landrace UA 0300087, the lowest one for spelt
landrace UA0300101. So spelt and emmer grain were richer by monomeric proteins in
comparison with bread wheat and durum wheat grain. Better grain quality indicators
among emmer landraces were obtained for the UA 0300087 landrace (T. dicoccum var.
rufum), and for the UA 0300259 among spelt landraces (7. spelta var. atratum).

Post-harvested seeds were germinated in laboratory conditions and tested for germi-
nability, seedling biomorphology and chlorophyll content (a + b) in leaves (Table 3).

Table 3. Seed germination, seedlings biomorphology and chlorophyll content in leaves of
hulled wheat species (Triticum spelta L., Triticum dicoccum Schrank Schuebl.) and
commercial wheat species (T. aestivum L.,T. durum Desf.) studied in laboratory con-
ditions

Tabnuysi 3. CxoxicTb, 6ioMeTpUYHI NapameTpu Ta BMICT xnopodiny B npopocTkax BUAIB nniB-
yacTux nweHuub (Triticum spelta L., Triticum dicoccum Schrank Schuebl.) i komep-
uinHux Buaie nweHuui (T. aestivum L.,T. durum Desf.) 3a nabopaTopHux ymoB

T. aestivum L.

9614 9.10+0.43  33.20+1.67  0.26+0.04 0.15+0.04  1.00+0.03
(Selyanka)
T. spelta L. . " . . "
(UA 0300259) 96+4 12.10+0.52* 45.20+1.55* 0.37+0.03 0.28+0.03* 1.24+0.07
T. spelta L. . . .
(UA 0300101) 96+2 11.80+0.43* 33.20+1.87  0.33+0.08  0.31+0.07* 1.13+0.03
IE el D12, 98+2 10.0040.47 30.50+1.87  0.28+0.04  0.18:0.05 1.02+0.05
(Perlyna)
T. dicoccum
(UA 0300164) 96+4 10.10+0.54 30.60+1.98  0.34+0.06 0.16+0.03  0.85+0.05*
var. dicoccum
T. dicoccum
(UA 0300087) 98+2 12.40+0.56* 45.00+1.75* 0.41+£0.03** 0.1340.03 1.25+0.07*
var. rufum

Comments: * - differences significant at p>0.95: compared to T. aestivum (Selyanka) for T. spelta landraces;
compared to T. durum (Perlyna) for T. dicoccum landraces.

Mpumitkn:  * — BigMiHHOCTI gocToBIpHI 3a p>0,95: nopiBHsiHO i3 T. aestivum (ans 3paskis T. spelta); nopiBHsi-
Ho i3 T. durum (aons 3paskiB T. dicoccum).

According to our results, all samples had high germinability without statistically sig-
nificant differences among studied species, cultivars and landraces. Studied hulled wheat
landraces were characterized by higher seedlings’ length in comparison to Selyanka cul-
tivar: 30-32 % higher for spelt landraces and 9-36 % higher for emmer landraces. That
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corresponds to the literature data [3], where more intensive initial seedlings growth was
reported for hulled wheat species. It can play an adaptive role in a flooding resistance.
Between hulled wheat landraces highest indicators of seedling biomorphology were
obtained for spelt UA0300259 landrace and emmer UA 0300087 landrace. This landra-
ces were also characterized by higher root length and shoot weight.

The chlorophyll content is an important indicator of plant functioning and is impor-
tant for plant productivity formation and work of plant photosynthetic apparatus. Deter-
mining of chlorophyll content in seedlings showed that spelt landraces and emmer
UA 0300087 landrace had higher (13—-25 % depend on landrace) total chlorophyll con-
tent in comparison with modern wheat cultivars.

So, higher seedlings biomorphological parameters among emmer landraces were
obtained for the UA 0300087 emmer landrace (7. dicoccum var. rufum), and for the
UA 0300259 among spelt landraces (T. spelta var. atratum).

During storage, seeds suffer from various stress factors which lead to aging, for-
ming further a weak seedlings and plants or even losing their germinability. The main
damaging factors during seed storage are high humidity and temperature, which lead to
peroxide membrane damaging activation [9, 24]. Accelerated aging test [25] was shown
to be a good indicator of common non-specific stress resistance of seeds. It is also used
as predictive test for seeds storage potential.

The results of accelerated aging test are presented in Table 4.

Table 4. Seed germination potential of hulled wheat species (Triticum spelta L., Triticum dicoc-
cum Schrank Schuebl.) and commercial wheat species (7. aestivum L., T. durum
Desf.), and morphometrical parameters of seedlings after accelerated aging (+37 °C,
100 % humidity during 7 days), % to germination and morphometrical parameters un-
der control conditions (germination at 24 °C on distilled water)

Tabnuysi 4. CxoxicTb HacCiHHA Ta MopdOMeTPUYHI MOKa3HUKM MPOPOCTKIB BUAIB NniB4acTmx
nweHuub (Triticum spelta L., Triticum dicoccum Schrank Schuebl.) Ta komepuiiHnx
BuaiB nwenuui (T. aestivum L., T. durum Desf.) nicna npuckopeHoro ctapiHHs
(+37 °C, 100% BonoricTb npotarom 7 Ai6), % Bia cxoxocTi q MopcoMeTpUYHUX Na-
pameTpiB 3a KOHTPONBHUX YMOB NMpopoLlyBaHHsA (24 °C Ha AUCTUILOBaHI BoAi)

Cultivar, Germination ~ Shoot Root Shoot Root

landrace potential length length weight  weight
T. aestivum L. (Selyanka) 7743 58+4 2942 3542 7313
T. spelta L. (UA 0300259) 60+4* 51+£2 39+2* 22+2*  68+2
T. spelta L. (UA 0300101) 54+4* 42+2* 24+2* 15+2*  50+4*
T. durum Desf. (Perlyna) 7112 4342 28+4 30+4 7142
T. dicoccum (UA 0300164) var. dicoccum 45+4** 4242 22+2 28+2 60+3*
T. dicoccum (UA 0300087) var. rufum 54+2** 47+4 3614 38+4 7744

Comments: * — differences significant at p>0.95: compared to T. aestivum (Selyanka) for T. spelta landraces;
compared to T. durum (Perlyna) for T. dicoccum landraces.

*

Mpumitkun: * — BiAMIHHOCTI AOCTOBIpHI 3a p>0,95: NopiBHAHO i3 T. aestivum (ans 3paskiB T. spelta); nopiBHS-

Ho i3 T. durum (ans 3paskis T. dicoccum).

According to our results, Selyanka cultivar winter wheat seeds were the most tole-
rant according to accelerated aging test. Hulled wheat species had lower viability parame-
ters under accelerated aging influence in comparison with commercial wheat cultivars.
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Among spelt landraces UA 0300101 seeds were most tolerant to unfavorable condi-
tions; among emmer landraces better results were obtained for UA 0300087 landrace.

CONCLUSIONS

Studied hulled wheat landraces harvested in Ukraine South Steppe had different
characteristics of plant productivity, grain quality, germinability and viability characteris-
tics of grain.

Under the standard germination conditions, seeds from both hulled wheat species
were characterized by more intensive seedlings growth in comparison with modern
wheat cultivars. At the same time, hulled wheat seeds had lower germination potential
and biomorphological parameters of seedlings according to accelerated aging test if
compare with wheat cultivars.

Seeds productivity for both spelt and one emmer landrace was 35-54 % lower than
for commercial wheat cultivars and emmer UA 0300087 landrace had productivity simi-
lar to durum wheat Perlyna cultivar. Hulled wheat species had various grain hardness
parameters and were characterized by a higher (for 0.5-5.3 %) grain protein content
and its different composition in comparison with modern wheat cultivars.

Among emmer landraces, UA 0300087 (T. dicoccum var. rufum) was characterized
by higher seed productivity under Ukraine South Steppe conditions, higher 1000 grain
weight, it formed grain with better quality, higher viability (determined by accelerated
aging test). This landrace’s seeds formed seedlings with better biomorphological pa-
rameters and higher chlorophyll content.

Both studied spelt landraces didn’t show statistically significant differences on pro-
ductivity and 1000 grain weight parameters, but UA 0300259 landrace (T. spelta var.
atratum) formed grain with better technological characteristics, more tolerant to accele-
rated aging test and able to form seedlings with better biomorphological characteristics.

So, seeds with superior characteristics of 1000 grain weight and formed by plants
with higher productivity under Ukrainian South Steppe zone conditions were also cha-
racterized by a higher grain quality and viability.
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XAPAKTEPUCTUKA NMPOPOCTAHHA, XKUTTE3OATHOCTI
TA AKOCTI HACIHHA NNIBYACTUX NWUEHULUb
(TRITICUM SPELTA L., TRITICUM DICOCCUM SCHRANK SCHUEBL.)

O. B. bopucoea, O. M. Pyxuubka

Odecbkuli HauioHanbHUl yHisepcumem imeHi I.1. MeyHikosa
LlamnaHcbkul npos., 2, O0eca 65058, YkpaiHa
e-mail: olya1987-04@mail.ru

Y poboTi 6ynu gocnigKeHi NoKasHMKM 3epPHOBOI MPOAYKTUBHOCTI, XXUTTE3AATHOCTI Ta
AKOCTi HaciHHS OBOX BuAaiB nniB4actol nwenuui (Triticum spelta L., Triticum dicoccum
Schrank Schuebl.) o3nmoi dopmn po3BUTKY, BUPOLLEHNX Ha NiBOHI CTENOBOI 30HN YKpai-
HW, @ TaKOX MPOBEAEHO MOPIBHAHHA iX i3 aHanoriYyHMMM MOKa3HMKaMu COpPTIB O3UMOI
M’sikoi | TBepgol nwenuui (T. aestivum L., T. durum Desf.). BctaHOBNEHO, WO 3HAYEHHS
HacCiHHEBOI MPOAYKTMBHOCTI Korocy y OBOX 3paskiB T. spelfa L. i 3paska T. dicoccum
Schrank Schuebl. ocToBipHO He Biapi3Hanucs mixk coboto Ta Bynu Hx4MmMmn Ha 35-54 %,
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HiX y gocnigHux copTiB. HaciHHg T. spelta L. Ta T. dicoccum Schrank Schuebl, nopiBHs-
HO 3i copTamu MuleHuUi, xapakTepuayBarnocsi GinblMM BMICTOM CyXOi KITENKOBMWHM,
BMICTOM 6inka Ta Noro po3vmMHHUX dpakuin. 3a pesynsrataMmy CTaHaapTHOro Bunpobo-
BYBaHHS NlabopaTopHOI CXOXOCTi HaCiHHA, JAOCNigHI 3pa3ky BCiX BUAIB OOCTOBIPHO He
BiPi3HANMCL, a OKpPeMi 3pa3sku NniB4acTUX MLLIEHULb BiApi3HANMCA Mk coboto 3a bio-
METPUYHMMM NMOKa3HMKaMM NPOPOCTKIB i 3@ BMICTOM Xnopodiny B nuctkax. BogHovac,
obvaea BuamM NniB4acTol NIWEHUL BUSBUIM HXKYY, MOPIBHAHO 3i copTamu, XUTTe3aart-
HICTb HaCiHHSI 3a TECTOM MPUCKOPEHOrO CTapiHHSA. 3’coBaHO, WO 3pasky MnniB4acTux
MIWEHULb, SKi XapakTepmnayBanucs OiNbLUOK HACIHHEBOI NPOAYKTMBHICTIO, TAKOX Marnu
HaCiHHS i3 BinbwKM BMICTOM Binka, hopMyBann NPOpPOCTKN KpaLLoi AKOCTi U BiOPi3Hs-
nues GiNbLIO CTIMKICTIO A0 BNAMBY HECMPUATIIMBUX YNHHUKIB.

Knrovoei cnosa: Triticum dicoccum Schrank Schuebl., Triticum spelta L., akicTb
HaCiHHS1, NPOPOCTKM, NPUCKOPEHE CTapiHHS, BMICT Xnopodiny.

XAPAKTEPUCTUKA NPOPACTAHUA, )KU3HECIMOCOBHOCTHU
N KAYECTBA CEMSAH MNEHYATbBIX MWWEHNL
(TRITICUM SPELTA L., TRITICUM DICOCCUM SCHRANK SCHUEBL.)

O. B. bopucoea, O. H. Pyxxuukas

Odecckull HayuoHanbHUl yHusepcumem umeHu U.M. MeyHukosa
LlamnaHckuli nep., 2, O0ecca 65058, YkpauHa
e-mail: olya1987-04@mail.ru

B pabote Obinn nccnenoBaHbl MokasaTenu 3epHOBOW MPOAYKTUBHOCTU, XU3HECTIO-
COOHOCTM M KadecTBa CeMsH ABYyX BWAOB nneHyaton nweHuupbl (Triticum spelta L.,
Triticum dicoccum Schrank Schuebl.) o3nmon opmbl pa3BuTKs, BblpalL€HHbIX Ha tore
CTENHOW 30HbI YKpaunHbl, a Takke NPOBEAEHO UX CPaBHEHME C aHANOrMYHbIMU Nnokasa-
TENsMM COpTOB 03UMON MArkon u TBepgon nwenuubl (T. aestivum L., T. durum Desf.).
YCTaHOBMEHO, YTO 3HAYEHUs] CEMEHHOW MPOAYKTMBHOCTW Koroca y AByx obpa3uoB
T. spelta L. n obpasua T. dicoccum Schrank Schuebl. gocToBepHO He oTIMYanucb Mex-
Ay cobow u 6binm Ha 35-54 % Hnxe, YeMm y nccnegyemoix coptoB. CemeHa T. spelta L.
n T. dicoccum Schrank Schuebl., B cpaBHeHMM C copTamu NLIEHULbI, XapakTepn3oBa-
nnck BoNbLIMM codepXXaHNEM CyXOWN KINEWKOBMHbI, COAepxaHneM obuiero 6enka n ero
pacTBopuMbIX dpakumii. Mo pesynbratam CTaHOApPTHOrO onpeaeneHns nabopaTopHOM
BCXOXECTU CEMSH, nccrnegyemble obpaslbl BCEX BUOOB JOCTOBEPHO HE OTNMYANMUCh,
a oThenbHble 0bOpasubl NeHYaTbIX MWEeHWL oTnnYanuck Mexay cobow Guometpuye-
CKUMW NoKasaTensM NpopOCTKOB M COAepaHueM xropodunna B nucTbsx. B 1o xe
BpeMs, oba B1aa nneHYaTon nweHuLbl MMenmn 6onee HU3Kyto, No CPaBHEHUIO C copTa-
MU, XM3HECNOCOOHOCTb CEMSH B YCINOBUSIX TE€CTa YCKOPEHHOro cTapeHus. [lokasaHo,
4YTO 0Opasubl NreHYaTbiX MNWEHWL, KOTopble hOpMMPOBaNnK OONbLUYI0O CEMEHHYIO NPO-
OYKTMBHOCTb, TakKe WUMENV CEeMeHa, XapakTepuayllmecss 6omnbLUnM CoaepXKaHuem
Oenka, doopMMpoBanu NPOPOCTKM JyYLIEro kKayectsa U OTNnMYanmnchb GonbLUen CTOMKO-
CTbtO K HeBnaronpuaTHbIM dhakTopam.

Knroueesie cnoea: Triticum dicoccum Schrank Schuebl., Triticum spelta L., kaue-
CTBO CEMSIH, MPOPOCTKM, YCKOPEHHOE CTapeHne, CoaepaHme
xropocpmnna.
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