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SEED QUA LITY INDICATORS OF WINTER BREAD WHEAT ACCESSIONS DEPENDING
ON THE GRAIN SIZE

Skrypnyk O.O., Leonov O.Yu., Shyianova T.P., Suvorova K.Yu., Usova Z.V.
Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine.

Scientific/theoretical review of studies of the seed size effect on the seed yield and sowing
qualities was conducted. The results of a 20162018 study of the grain size influence on the
germination energy, laboratory germinability and 1000-grain weight in winter bread wheat are
presented. The relationship between the grain size and the sowing qualities of seeds was
established. Varieties with a high 1000-grain weight (Doskonala, Pryvablyva, Smuhlianka, and
Haiok) and high germination energy and germinability (Yednist, Harmonika and Bunchuk), as well
as varieties and lines that showed a high germinability of small seeds (2.2 x 20 mm), were
distinguished.

Key words: winter wheat, accession, seed quality, grain size, germination energy, laboratory
germinability, 1000-grain weight

Introduction. Improvement of seed production and quality are important to achieve high
and stable yields, and the most efficient use of the obtained seeds is the main objective of
agriculture [1, 2].

Literature review and problem articulation. Sowing qualities of seeds are a set of
biological and economic features and properties that characterize the suitability of a crop for sowing
[3]. In Ukraine, they are regulated by the State Standard DSTU-22-40-93 [4]. The following seed
quality indicators have been introduced for winter wheat: varietal purity, content of the main crop,
laboratory germinability, water content, viability, disease and pest infestation, which vary slightly
depending on the seed category. Only seeds that meet these requirements are considered certified
and allowed for sowing [5].

Of the sowing qualities of winter wheat seeds, the laboratory germinability, which is the
main factor in recognizing seeds as certified or non-certified, is of great importance. This indicator
is affected by a large number of natural factors, primarily the air humidity and temperature mode
[6].

The output of winter wheat seeds depends primarily on the grain yield and 1000-grain
weight [7]. The 1000-grain weight is an important indicator of sowing qualities of seeds, which is
determined be a complex of weather and agronomic factors [8].

When preparing seeds for sowing, one should select seeds of the highest quality. M.Ya.
Kyrpa [9] noted that the winter wheat top-quality seeds weighing 40—42 g were tailings from sieves
2.5 x 20 mm; the content of such seeds averaged 71.6%, with fluctuations from 68.3% to 76, 5%,
depending on varieties.

The seed size effect on the seed yield has been studied by many scientists, but so far there is
no consensus on this issue. Analyzing the results of an eight-year study, H.V. Huliaev points to the
clear advantage of large seeds over small ones [10]. According to the results of a study conducted at
Podillia Experimental Station of Ternopil Institute of Agroindustrial Production confirmed the
prospects for using large seeds [11].

I.H. Strona made a significant contribution to solving this problem. He found that the seed
size was not a decisive factor in obtaining a high yield, although the plant performance tends to
increase with increasing seed weight. Seeds of medium and larger than medium size are considered
robust and productive [12].

© 0.0. Skrypnyk, O.Yu. Leonov, T.P. Shyianova, K.Yu. Suvorova, Z.V. Usova. 2021.
ISSN 1026-9959. Cenekuist i HacinaunTeo. 2021. Bumyck 119

84



I.A. Lutak and A.V. Shapoval claim that the sowing qualities of the grown seeds do not
significantly depend on the size of the sown seeds, and the highest yield of spring wheat seeds is
achieved when seeds of 2.2 x 20 mm or larger are sown [13].

Purpose. To evaluate the influence of seed sorting by size on their quality indicators:
germination energy, laboratory germinability and 1000-grain weight.

Material and methods. The study was conducted at the Plant Production Institute named
after V.Ya. Yuriev of NAAS in 2016-2018. The technology of growing winter wheat (tillage,
sowing time, sowing depth, etc.) is conventional for the eastern Forest-Steppe of Ukraine. The
predecessor was black fallow. Sowing was performed by the standard method in four replications.
The record area was 10 m®. Twenty six varieties and lines of winter bread wheat were studied.

Winter bread wheat seeds were separated on a laboratory separator RLU-3 by sifting through
sieves with rectangular openings of 2.2 x 20, 2.5 x 20 and 2.8 x20 mm in accordance with the
technique of qualification examination of plant varieties for suitability for dissemination in Ukraine
[14]. The seed quality indicators were determined in accordance with DSTU 4138-2002 [15].

Results and discussion. 2017 had the best conditions for growing winter bread wheat seeds
of good quality, and 2016 — the worst. Characterizing major grain sizes, first, one should determine
the 1000-grain weight for each grain size (Table 1). Over the study years, the 1000-grain weight in
winter wheat varieties (LSD BC (s = 0.22) varied as follows: in 2016, the weight was 44.2-53.0 g
for 2.8 x 20 mm seeds, 34.7-42.3 g for 2.5 x 20 mm seeds and 25.2-32.7 g for 2.2 x 20 mm seeds;
in 2017, it was 44.5-54.6 g for 2.8 x 20 mm seeds, 36.1-43.8 g for 2.5 x 20 mm seeds and 26.3—
33.5 g for 2.2 x 20 mm seeds; in 2018, it was 42.0-50.5 g for 2.8 x 20 mm seeds, 33.9-40.3 g for
2.5 x 20 mm seeds and 25.1-31.0 g for 2.2 x 20 mm seeds.

On average for the three study years, the following varieties were distinguished by the
‘1000-grain weight’ trait: Doskonala (52.2 g) and Pryvablyva (51.3 g) for 2.8 x 20 mm seeds,
Smuhlianka (42.1 g) and Doskonala (41.7 g) for 2.5 x 20 mm seeds and Smuhlianka (32.4 g) and
Haiok (31.5 g) for 2.2 x 20 mm seeds. It should be noted that seeds of the same size had various
weights of 1000 grains in different winter wheat varieties. It was also found that the significant
difference in the 1000-grain weight was 9.9 g for seeds separated on sieves of 2.8 x 20 mm and 2.5
x 20 mm and 19.6 g for seeds separated on sieves of 2.8 x 20 mm and 2.2 x 20 mm. The effects of
the factors ‘variety’, ‘grain size’, ‘year’ and their interaction on the 1000-grain weight were
significant (P <0.05).

The germination energy varied as follows: in 2016, it was 73.5-92.5% for 2.8 x 20 mm
seeds, 64.0-92.0% for 2.5 x 20 mm seeds and 62.0-89.8% for 2.2 x 20 mm seeds; in 2017, it was
87.5-97.8% for 2.8 x 20 mm seeds, 88.5-98.8% for 2.5 x 20 mm seeds and 91.0-98.0% for 2.2 x 20
mm seeds; in 2018, it was 83.8-98.0% for 2.8 x 20 mm seeds, 81.8-97.8% for 2.5 x 20 mm seeds
and 85.3-98.0% for 2.2 x 20 mm seeds (Table 2).

Yednist, Harmonika and Bunchuk had the highest average (across the three years)
germination energy for all three grain sizes. The significant difference in the germination energy
was 1.1% for seeds separated on sieves of 2.8 x 20 mm and 2.5 x 20 mm and 1.6% for seeds
separated on sieves of 2.8 x 20 mm and 2.2 x 20 mm.

The seed germinability varied as follows: in 2016, the germinability was 77.5-93.5% for 2.8
x 20 mm seeds, 67.0-92.5% for 2.5 x 20 mm seeds and 63.0-91.5% for 2.2 x 20 mm seeds; in
2017, it was 92.0-99.5% for 2.8 x 20 mm seeds, 92.0-99.0% for 2.5 x 20 mm seeds and 91.5—
98.8% for 2.2 x 20 mm seeds; in 2018, it was 84.3-99.0% for 2.8 x 20 mm seeds, 82.0-98.5% for
2.5 x 20 mm seeds and 86.0-98.0% for 2.2 x 20 mm seeds. Like the germination energy, the
germinability of winter wheat seeds was the lowest in 2016. In 2016, the germinability of 2.2 x 20
mm seeds of all the varieties and lines did not meet the requirements of the Standard (92%) (Table
3).
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As to the seed germinability, on average all three grain sizes were good in winter wheat
varieties Yednist, Harmonika, Metelytsia Kharkivska and Bunchuk over the three study years.
The significant difference in the germinability 1.3% between 2.8 x 20 mm seeds and 2.5 x 20
mm seeds and 1.7% between 2.8 x 20 mm seeds and 2.2 x 20 mm seeds. Yednist, Harmonika,
Meteluytsia Kharkivska, Bunchuk, Alians, Podolianka, Patriotka, Zapashna, Dyvo, Doskonala,
Krasa Laniv, Smuhlianka, and Erytrospermum 408-13 had a high germinability of small seeds
(2.2 x 20 mm).

The effects of the factors “variety’, ‘grain size’, ‘year’ and the variety-year and grain size-
year interactions on the germination energy and seed germinability were significant (P <0.05).

Conclusions. It was found that the grain size significantly affected the winter bread wheat
seed quality: the larger seeds were, the higher the 1000-grain weight, germination energy and
germinability were. In particular, the difference in the 000-grain weight was 9.9 g between 2.8 x
20 mm seeds and 2.5 x 20 mm seeds and 19.6 g between 2.8 x 20 mm seeds and 2.2 x 20 mm
seeds; the difference in the germination energy was 1.1% and 1.6%, respectively; the difference
in the germinability was 1.3% and 1.7%, respectively.

The weather in the study years significantly affected the germination energy, laboratory
germinability and 1000-grain weight in winter wheat. Yednist, Harmonika and Bunchuk had the
highest germination energy and seed germinability. In particular, their germination energy was
93.0-95.8%, and the germinability — 93.3-96.3%.

Varieties and lines with high germinability (92.5-94.7%) of small seeds (2.2 x 20 mm)
were selected: Yednist, Harmonika, Metelytsia Kharkivska, Bunchuk, Alians, Podolianka,
Patriotka, Zapashna, Dyvo, Doskonala, Krasa Laniv, Smuhlianka, and Erythrospermum 408-13.
When sorting these varieties, one can use seeds of 2.2-2.5 x 20 mm for sowing, which is
important in years with low seed yields.
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Meroauka mpoBeeHHs KBali(ikamiitHOI €KCIepTHU3W COPTIB POCIWH HAa MPHAATHICTH 10
MOIIMPEeHHs B YKpaiHi. MeTonu BU3HAYEHHS MMOKA3HHKIB SKOCTI MPOIYKIlii POCIMHHUIITBA.
3a pen. Tkauuk C.O. 3-te Bua., unp. i gon. Binauns: ®OIT Kopsys /.10, 2017. 159 c.
Hacinzg ci1bcbKOrocnoapchbKux KynbTyp. Meroau BuszHaueHHs sikocti. JJCTY 4138-2002.
Yunnnii Bix 2004.01.01. K.: depxcnoxuBcrangapt Ykpainu, 2003. 173 c.
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IIOKA3HUKH AKOCTI HACIHHA 3PA3KIB ITHIEHALT M AK oI 03UMOI B
3AJIE’KHOCTI B/l ®PAKIIMHOI' O CKJIAQY

Cxpunnuk O.0., JIeonos O.}O., lllusunosa T.I1., CyBoposa K.1O., Ycona 3.B.
[actutyT pocnuanunTBa iMeHi B.S. FOp’esa HAAH, Ykpaina

Mera i 3agaui gociigkeHHsl. BCTaHOBUTH BIUTMB COPTYBaHHS HACIHHS 3a (pakKIisIsMd Ha
MMOKa3HUKH MOTO SKOCTi: €HEPTil0 MPOPOCTaHHs, JabopaTopHy cX0oxicTh Ta Macy 1000 3epeH.

Marepiaiu i merogu. ExcnepumeHTtanbHi mociijkeHHs mpoeaeHo B 20162018 pp. Ha
nociigHoMy moni Incruryry pocnunHunTBa iMeHi B.S. FOp’ea HAAH 3a meroamkoro
MOJIbOBOTO EKCIEPUMEHTY, BUXITHUM Matepiasiom Oynu 26 JiHIA 1 COPTIB MIIEHUI M’SIKOI
03umoi. COpTH Ta JiHil BUPOLIYBAIIM B ZOCIIAX COPTOBUIIPOOYBAHHS, IIOMA AUISHKA 10 M7,
[IpoBeneHo cuTOBE cemapyBaHHS HAciHHS Ha TpWiIadi po3CiHUK naboparopuuit PJIY-3,
Bu3HaueHo Macy 1000 HaciHMH, YCTaHOBJEHO iX J1a0OpaTOPHY CXOXICTh Ta EHEPriio
POPOCTaHHS.

O6roBopenHsi pesyabtartiB. [Ipu cemapyBaHHI Ha CHUTaX HACiHHS MIIEHUIl M’ SIKOi O3UMOI
noiIsEThCs Ha (pakirii 3 pizHoro Macor 1000 HacinuH. Bunineni ¢paxiiii HACIHHS MIIEHUTT
03UMOI XapaKTEpU3YyIOThCS PI3HUMH MOCIBHUMHU sIKOCTsAMU. Kpaimioro Oyna sikicTh (eHepris
MPOPOCTaHHS, CXOXKICTh) (pakmiit Tumopo3mipy 2,5 x 20 1 2,8 x 20 mm. YcTaHOBIIEHO, IO B
20162018 pokax 3Ha4YeHHs MOKAa3HUKIB €HEPTii MPOPOCTaHHs, JJAOOPATOPHOI CXOXKOCTI Ta
macu 1000 HAaciHWH 3MIHIOBAJHCSA B 3aJ€KHOCTI BiJ] HOTOAHUX yMOB. HaifOinpmn BHCOKMMHU
BoHU Oynu B 2017 p. BunineHo coptu 3 Bucokow macow 1000 nacinua: JlockoHana,
[TpuBabmuBa, CmyrisHka, [ailok Ta 3 HaWOUIBII BUCOKMMH EHEPTi€I0 MPOPOCTAHHS 1
cxoxicTio: €aHicTh, ["apMonika, bynuyk. Y coptiB €anicts (93,3 %), 'apmonika (94,3 %),
Merenmuns xapkiBebka (94,5 %), bynuyk (94,7 %), Anbsac (93,3 %), [lomonsuka (92,5 %),
[TaTpioTka (93,6 %), 3anamna (93,3 %), duso (93,7 %), Hockonana (93,6 %), Kpaca nanis
(94,0 %), Cmyrmsaka (93,1 %), Epurpocriepmym 408—13 (93,7 %) Oyiin BHCOKI MMOKa3HUKH
cX0kocTi ApioHOT dpakmii 2,2 x 20 Mm. J[I9 OYHMCTKM HHMX COPTIB, OCOOJUBO B POKH 3
HEBHCOKOIO BPOXKAWHICTIO HACIHHS, PEKOMECH/IYEThCSI BAKOPUCTOBYBATH (PAKIlii TUTIOPO3MIPY
2,2-2.5x 20 MM.

BucHoBku. BcTaHOBIIEHO 3al€XHICTh MDK po3MipoM (pakiii Ta HOCIBHUMHM NOKa3HUKAMU
sakocTi HaciHHs. CenapyBaHHs HAaciHHEBOrO Marepiajly € e(QEeKTHMBHUM TEXHOJOTTYHUM
METO/IOM, 32 IOTIOMOTOF0 SIKOTO MOYKHA Bi/1i0OpaTH ¢pakiiii Kpamioi SKOCTI.

Knwwuoei cnoea: nwenuys osuma, 3pasox, AKICMb HACIHHA, ¢pakyis, eHepeis
npopocmants, 1abopamopta cxodxcicmo, maca 1000 nacinum.

ITOKA3ATEJIH KAYECTBA CEMAH OBPA3I[OB ITIIIEHUIIbI MATKOH O3UMOH B
3ABUCHMOCTH OT ®PAKITHOHHOI' O COCTABA

Cxpunnuk E.A., Jleonos O.1O., [lIusnora T.I1., CyBopora E.1O., Ycosa 3.B.
Huctutyt pactenuesBonactsa um. B4, IOpseBa HAAH, Ykpauna

Heap u 3agauu ucciaenoBanusi. OnpenenuTb BIUSHUE COPTHPOBKU CEeMSH MO (pakuusM Ha
MOKa3aTeIu ero KauecTBa: SHEPrHI0 MpopacTaHusl, J1adopaTopHyro BcxoxkecTb U Maccy 1000
3€peH.

Marepuanbl M1 MeTOAbI. DKCIIEpUMEHTAIbHbIE HCCleoBaHusl ObT mpoBeneHsl B 2016-2018
IT. B ycioBUsAX omnbITHOro nosii MHctutyra pacrenueBoacrBa um. B.fl. IOpseBa HAAH
COIJIACHO METOAMKE I0JIEBOTO SKCIepuMeHTa. VICXOAHBIM MaTepuasioM OblTH 26 JTUHUHA U
COPTOB MILIEHUIIBI MITKOM 03uMoii. CopTa U TMHUH BBIPAIIMBAIIU B OMBITaX COPTOUCIIBITAHUS,
mromaps aensaki 10 m”. TIpoBeIeHO CHTOBOE CermapupOBaHie CeMsH Ha IPHOOpE PacceBOK
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nabopatopubiii  PJIY-3. Omnpenenena macca 1000 cemsH, u3yyeHa HuX JabopaTopHas
BCXOKECTh M SHEPTUs IPOPACTAHUSI.

O6cyxaenne pe3yabTaToB. [Ipu cenapupoBaHuu Ha CUTaxX CEMEHA MIIEHULIBI MSATKONH 03UMOM
pasznmensiercss Ha ¢paknuu ¢ pasHoid maccod 1000 cemsH. BwimeneHHbie (Gpakiuyd ceMsiH
MIIEHULIBI 03UMOM XapaKTEepU3yIOTCsS Pa3HbIMU MOCEBHBIMM KadecTBamHM. Jlydiee KauecTBO
(3HEprust mpopacTaHus, BCXOXKECThb) UMEIOT ¢pakiuu tumopasmepa 2,5 x 20 u 2,8 x 20 Mm.
VYcraHoBieHO, 4TO B OroHbIX ycinoBusax 2016-2018 rogos 3HaueHue noka3aTesiel SHEprun
npopacTtaHus, jJabopaTopHoil BcxoxkecTd U Macchl 1000 ceMsiH H3MEHSUIMCh B 3aBUCHMOCTH
oT ycnoBuii BeIpammBanusa. Hambonee Beicokue onn Obumn B 2017 rony. Beiaenens! copra,
uMeromue BbicoKylo Maccy 1000 cemsn: [dockonama, IlpuBabnuBa, CmyrisHka, [aiiok;
HanOoJiee BBICOKME HHEPTUIO0 MPOpAcTaHUs M BCXOXecTh: €naHicTh, ['apMoHika, ByHuyk.
Copra €nnicts (93,3 %), 'apmonika (94,3 %), Merenuis xapkisebka (94,5 %), bynuyk (94,7
%), Anbsac (93,3 %), [logonsaka (92,5 %), Ilatpiotka (93,6 %), 3anammna (93,3 %), JIuBo
(93,7 %), Jockonana (93,6 %), Kpaca nanis (94,0 %), Cmyrnsuka (93,1 %), Oputpocnepmym
408-13 (93,7 %) umenu BHICOKHE MMOKA3aTeNN BCXOXKECTH MeIKoi (pakiuu 2,2 x 20 mm. s
OUHCTKA OTHX COPTOB, OCOOEHHO B TOIbl C HEBBICOKOM YpOKAMHOCTBIO CEMSH,
PEKOMEHAYETCS UCTI0Nb30BaTh (ppakuuu TunopazMepom 2,2—2.5 x 20 Mm.

BbiBoabI. YcTaHOBIIEHA 3aBUCUMOCTD MEX]Y pa3MepoM (paKIMi U TOCEBHBIMH MOKa3aTeIsIMU
KagectBa ceMsH. CemapupoBaHHWE CEMEHHOTO Martepuana sBisercs 3(QeKTuBHbIM
TEXHOJIOTHYECKUM MPHEMOM, C TIOMOIIbI0 KOTOPOrO MOXHO OTOOpaTh (pakiUy C JIy4IIUM
KayeCTBOM.

Knrouegvie cnosa: nwenuya osumas, obpazey, Kauecmeo cemsH, Qpaxyus, dHepIusl
npopacmanusi, 1abopamopras ecxoxcecms, macca 1000 cemsH.

SEED QUALITY INDICATORS OF WINTER BREAD WHEAT ACCESSIONS
DEPENDING ON THE GRAIN SIZE

Skrypnyk O.O., Leonov O.Yu., Shyianova T.P., Suvorova K.Yu., Usova Z.V.
Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine.

Purpose and objectives. To evaluate the effect of sorting seeds by size on their quality
indicators: germination energy, laboratory germinability and 1000-grain weight.

Materials and methods. The experiments were carried out in the experimental field of the Plant
Production Institute named after V.Ya. Yuriev of NAAS in accordance with the field
experimentation method in 2016-2018; 26 winter bread wheat lines and varieties were
studied. The varieties and lines were grown in variety trial experiments; the plot area was 10
m’. Seeds were separated on sieves of a laboratory separator RLU-3; the 1000-grain weight
was measured; the laboratory germinability and germination energy were determined.

Results and discussion. When winter bread wheat seeds are sorted on sieves, they are separated
into fractions with various 1000-grain weights. The separated fractions of winter wheat seeds
have different sowing qualities. The 2.5 x 20 mm seeds and 2.8 x 20 mm seeds are of the best
quality (germination energy, germinability). It was found that in 2016-2018, the germination
energy, laboratory germinability and 1000-gain weight changed depending on the growing
conditions. They were the highest in 2017. The varieties with a high 1000-grain weight have
been identified: Doskonala, Pryvablyva, Smuhlianka, and Haiok. The highest germination
energy and germinability were intrinsic to varieties Yednist, Harmonika and Bunchuk.
Yednist (93.3%), Harmonika (94.3%), Metelytsia Kharkivska (94.5%), Bunchuk (94.7%),
Alians (93.3%), Podolianka (92.5%), Patriotka (93.6%), Zapashna (93.3%), Dyvo (93.7%),
Doskonala (93.6%), Krasa Laniv (94.0%), Smuhlianka (93.1%), and Erythrospermum 408-13
(93.7%) had a high germinability of small seeds (2.2 x 20 mm). To clean these varieties,
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especially in years with low seed yields, it is recommended to use seeds of the standard size
(2.2-2.5 x 20 mm).

Conclusions. The relationships between the grain size and sowing qualities of seeds have been
established. Separation of seeds is an effective technological method allowing for selection of
top-quality seeds.

Key words: winter wheat, accession, seed quality, grain size, germination energy,
laboratory germinability, 1000-grain weight
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