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Ykpaincokuii incmumym excnepmusu copmie pocauH

Haegedeno pesysbmamu docaiodcets 3 6usUeHHS KOMNOHEHMH020 CKAAdY 20pOeinie y copmie
auMeHIo apoeo. g ioenmuixayii ma usHaueHHs YUCMOMU COPMY 3 eAeKmpopopemuy-
HUMU CHeKmpamu 3acmocogysanu avaniz oaokie aoxycie Hrd A, Hrd B ma Hrd F, wo ¢
Halbinbw noaimopprHumu ma demanvio eusuenumu. Ha ocnosi ompumanux oanux cmeopero
Kamanoe, wo Harivwye 91 copm Aumerio, BUKOPUCMAHHS K020 @ 00CAI0NCeHHAX Hadacmy
MOACAUBICMb BUSHAUAMU COPIMOBY YUCIMOMY Napmiil 3epHa, 30ilicHIosamu i0eHmupiKauio
2eHOMUNIG COPMIB AUMEHIO MA BUKOPUCIOBYEAMU OOCAIONCEHHS eNeKMPODOPeMUHHUX CNeK~
mpie eopoeinie K 000amKosuil 610 aHanizy 0458 npoederHs Kearighikayiinol excnepmu3su.

Karouoei caosa: 3anacui 6inku, eopoeinu, erekmpogopemuyri cnekmpu, Copmoead Hucmoma.

Barley is one of the major crops in Ukra-
ine. It is used for food, feed and process needs.
Breeding and seed production of barley aimed
at creating not only high grades, but also their
maintaining.

© L. Korol, L. Prysiazhnyuk, S. Goncharova, A. Kostenko,
1. Korovko, 2014

At present, during the qualifying exami-
nation for the divergence, homogeneity and
stability (DHS) for the variety registration
description of identification characteristics
though the visual assessment method is used,
which depends on the type and display of
studied parameters. However, the most of
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morphological traits have substantial modi-
fication variability as to ensure the mainte-
nance of an efficient barley breeding. That
is the reason of advisable usage of molecular
genetic markers which are identified as a re-
sult of the analysis of specifically designed
populations which split.

One of the most polymorphic genetic sys-
tems of barley is the study of storage proteins
in caryopsis — hordeins, genetic control of
which is studied in details [1-3, 6]. Electro-
phoretic components of hordein are inherited
by blocks and controlled by seven linked loci
(Hrd A — Hrd G), which are localized on the
short arm of chromosome 5 [4]. The most poly-
morphic of them are expression products of
loci Hrd A, Hrd B and Hrd F, electrophoretic
spectra of which are used in research for the
variety identification.

The aim was to study the component
structure of hordeins in barley varieties listed
in the State Register of Plant Varieties avai-
lable for distribution in Ukraine and create
list of varieties for the barley genotypes iden-
tification, which will allow determining of
varietal purity of seed lots.

MATERIALS AND METHODS

Electrophoretic spectrum of each barley
variety is its constant genetic characteristic
that is why usage of data of hordeins electro-
phoretic analysis of studied varieties was used
also to check the varietal purity of the mate-
rial. As the material for the study were used
91 different varieties of spring barley of diffe-
rent quality (breweries, forage, valuable), in-
cluded in the State Register of Plant Varieties
available for distribution in Ukraine domestic
and foreign selection. Component composi-
tion of hordeins was studied by analyzing
the data obtained by polyacrylamide gel elec-
trophoresis according to the W. Brzezinski,
P. Mendelewski (1989) method in M. An-
tonyuk modification [5, 6]. Electrophoresis
was performed on the following parameters
(glass — 20 20 sm): 15 mA — 15 minutes,
30 mA — 30 minutes, 90 mA till the end of
separation. For the gel staining solution con-
taining the following components were used:
kumasi R, glacial acetic acid, 60% trichloro-

acetic acid and distilled water. After staining,
gel was released from the rest of coloring solu-
tion by rinsing under running water. As the
result electrophoregram of hordenins’ distri-
bution was obtained. Based on the obtained
data matrix was built, in which the presence/
absence of minor component designated 1,0,
respectively.

Assessment of similarities and differenc-
es between studied varieties of barley was
performed with using of the cluster analysis.
Calculations and data processing was carried
out with using computer programs Microsoft
Office Excel, Treecon for Windows.

RESULTS AND DISCUSSION

Modern selection of barley involves crea-
tion of varieties for specific agro-climatic
conditions, which have different origins, but
are characterized by similar agronomic cha-
racteristics. During the process of varieties
registration examination for DHS aimed to
study morphological parameters and do not
provide an exhaustive description of varieties
characteristics. To determine the similarities
and differences between barley varieties in
combination with studies of morphological
and biological characteristics electrophoretic
analysis of the spectra of seed storage proteins
should be used.

Analysis of hordenins spectra allowed
making conclusions about the varietal purity
of barley seed material and identifying similar
and different varieties (Figs. 1 and 2).

Obtained data suggest that JB Maltazia
variety is aligned, does not contain impurities
of other seed varieties and similar with Scarlet
variety, which was chosen in our study as a
marker as from studied varieties it characteri-
zed by the highest number of hordenins elec-
trophoretic spectra. Crystalia variety also is
homogeneous and free of impurities, but spect-
ra of storage proteins is significantly different
from the Scarlet variety and, consequently,
from the JB Maltazia variety. Thus, the analy-
sis of the barley storage proteins spectra makes
possible accurately determinate varietal purity
of seeds and use obtained data for the resear-
ches conduction in the field varieties diffe-
rences and similarities determination.
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Fig. 1. Electrophoretic spectra of hordenins of
JB Maltazia variety

With this aim we created check list of al-
lelic variants of blocks barley varieties in-
cluded in the State Register of Plant Vari-
eties available for distribution in Ukraine.
Allelic variants differ from each other as the
number of components and their mobility
and coded by loci Hrd A, Hrd B, and Hrd E
These units are placed on electrophoregram
in well-defined areas of mobility that allowing
identification of a new types of loci during
the hordeins component composition
examination (Fig. 3).

For the similarities and differen-
ces determination of studied barley
varieties according to the scheme of
hordenins electrophoregram cluster
analysis was performed with using
computer program TREECON. Grou-
ping of varieties in clusters was
carried out using the unweighted
method of averages links. Results
of hierarchical classification clearly
presented in a phylogenetic tree
(Fig. 4).

Thus, cluster analysis made pos-
sible identification groups of varieties
the most similar to each other, i.e.
varieties that are in the same cluster,
this suggests the possibility of their

Fig. 2. Electrophoretic spectra hordenins of Crys-
talia variety

usage during the creation of a list of simi-
lar varieties for the qualifying examination.
Barley varieties which have differences in
electrophoretic hordeins spectra located in
different blocks of clusters, and the most dis-
tant from each other.

Thus, the results of cluster analysis showed
that barley varieties JB Maltazia and Crysta-
lia are in different clusters and the most dis-
tant from each other.

5

Fig. 3. Scheme of electrophoretic spectra of barley storage
proteins for varieties: 7 — Scarlet, 2 — Viskor, 3 — Voievo-
da, 4 —
8§ — CH 28, 9 — JB Maltazia, 10 — Ksanadu, /1 — Tolar,
12 — Crystalia

Vladar, 5 — Neofit, 6 — Kvench, 7 — Kazkovyi,
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Morphological characteristics according to which JB Maltazia and Crystalia varieties are different

Code
No. Characteristic
JB Maltazia Crystalia
1 Flag leaf: intensity of anthocyanin coloration of ears 7 5
2 Plant: frequency of plants with inclined flag leaf 5 3
3 Flag leaf: wax bloom on axil 7 5
4 Spike scape: length of the first segment 3 5
5 Middle spikelet: length of spice scale and seta relative to caryopsis 3 2
6 Caryopsis: coloration of aleurone layer 2 1
7  Caryopsis: form 5 7
8  Ears: form of apex 2 3

Description of morphological characteris-
tics for determination of variety similarities
includes 40 characteristics according to the
Method of examination of ordinary barley
(Hordeum vulgare L.) on distinction, homo-
geneity and stability [8, 9]. According to the
Law of Ukraine «About Protection of Plant
Varieties» [10], indicating that the variety
is a separate group of plants that can be dis-
tinguished from any other plant group level
through the manifestation of at least one of
these characteristics, varieties JB Maltazia
and Crystalia are different according to eight
different characteristics (Table).

Thus, comparison of electrophoretic hor-
deins spectra is an effective system for de-
termination of differences and similarities of
barley varieties which can be used in complex
with description of morphological characte-
ristics as much as varieties analysis according
to the storage proteins content does not cover
all indicators which determine the difference
or connection of varieties.

CONCLUSION

In the process of investigation it was re-
vealed that the study of barley varieties by
electrophoretic spectra of storage proteins
can be used as an additional type of analysis
for the examination. By analyzing of spectra
of storage proteins check list for 91 varieties
of spring barley was created and included in

the State Register of Plant Varieties available
for distribution in Ukraine relatively to the
marker variety Scarlet. Based on these data,
it is reasonable to recommend this type of
research prior to the qualifying examination,
which will differentiate varieties and iden-
tify morphological similarities and differences
with the help of check list. Determination of
Varietal pertain is promising for DHS exa-
mination and enables to protect the rights of
authorship and ownership class.
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BJIMAHUE MOMYJIAIIMUA BOBPA EBPOITEMICKOI'O HA JIECHBIE
BKOCUCTEMbBI YKPAUHCKOTO ITOJIECHA

I1.B. Manuoopyk

Inemumym aepoekonoeii i npupodoxopucmyesanns HAAH

Oxapakmepu3zoeano éniue disabHocmi nonyaauii 606pa eeponeiicvkoeo (Castor fiber L.) Ha
cman ma QYHKUYIOHY8AHHA OCYULY8ANbHUX 2I0pOMeniopamueHux cucmem i meaiopamueHux
Hacaodxucenv Yxpaincvkoeo [loaiccs na npuxaadi JI1 «lopoonuyvie aicose eocnodapcmeo»
Kumomupcokoi 064. Bcmanoeneno, wjo énpodosac 1999—2009 pp. kinvkicms ocobun 606pa
36invwunacs @ 7,3 paza, nepesuwusuiu ¢ 1,5 paza po3paxyHkogy onmumansvhy 4uceabHicmo,
8HACAIOOK 4020 Oinbulicmb MeAiopamueHux Kananie 8UAGUAUCA 3aXAPAUEHUMU 302amamu
000pie i nepemeopuiucs y cmagKu pi3HUX po3mipie, a makodc i00ynocs 3HAUHe NOULKO-
0doicenHs Aicosux HacaoiceHb. 3anponoHo8aHo NPaAKmMu4Hi pekomeHoayii w000 ynpaeainms
nonyaayismu 606pa Ha ocyuieHux mepumopisx.

Karouoei caosa: 606ep ceponeiicvkuii, epedai, cepedoguuseymeoprosansia 0isnbHicms, 6naue
006pa, aicosi ekocucmemu, ONMUMI3AUIS YUCEAbHOCHII.

Bob6p eBporneiickuil sSiBJsieTCsT KPyIHEii-
MM U TUIIMYHBIM IIpeJcTaBuTeeM (ayHbl
npUOPeKHBIX BOAHO-00JOTHBIX yroauil ITo-
Jecbss Ykpawsbl. Biarogaps 61010r0-3K0-
JIOTHYECKUM OCOOEHHOCTSIM OH 3aHUMAET Be-
JIyIllee MECTO TI0 CTeIIeHU BJIUSIHUS Ha BECh
IpUOPEKHBI KOMILIEKC JIECHBIX BOJOEMOB.
Bosspaiiierre 606pa B IPUPOIHbIE KOMILIEK-
CBI, T/Ic OH OTCYTCTBOBAJI OKOJIO TPEX BEKOB, 1
3HAYMTEJIbHBII POCT YMCICHHOCTH TOMYJISIIUAI
Ha pyb6esxe XX—XXI cr., 00yCcI0BIeHHbII 3a-
ceJieHreM 3a0pOIeHHbIX METNOPATUBHBIX JIe-
COOCYIIUTETbHBIX CHCTEM, B KOPHE MEHSIIOT He
TOJIBKO CTPYKTYPY MPUOPEKHBIX OUOIIEHO30B,
HO 11 caMo ux pyHKImoHuposanue. OaHOBpe-
MEHHO U3MeHsIeTcsl U 3Haderue 6o0pa B cdepe
XO3SIMCTBEHHON JIesITeIbHOCTY YesioBeka [1].

© I1.B. Maum6opyx, 2014

Cpemoobpasyioliast JaesaTebHOCTh 6oOpa
3HAQUUTEJILHO BJIMSAET Ha COCTOAHUE JIECHBIX
akocucteMm Ykpaunckoro Ilomecws. Bemen-
CTBHE COOpYysKeHust 6oOpaMu IIJIOTUH Ha Me-
JIMOPATUBHBIX KaHaJaX U peKax B JIECHBIX
YTOJIbSIX TOTOTLISTIOTCST 3HAUUTETbHBIE TIIO-
NIaJIN JTECHBIX HACAKJIEHWH, Pa3pylIaloTcs
JOPOru U Apyrue o0beKTbl MH(PPACTPYK-
Typbl. BOOPOBbIE MJIOTUHBI IIPENSATCTBYIOT
HOPMaJIbHOMY CTOKY BOJBI W BBI3BIBAIOT
HOBTOPHOE 3a00/IauBaHie OCYIIEHHBIX 3€-
MeJib, 4YTO 0COOEHHO OTPHUIATENbHO BJIMSAET
Ha YCTONYUBOCTD U MPOAYKTUBHOCTD J[PEBO-
CTOEB, COCTOSTHIE JIECHOW MH(PPACTPYKTYPHI,
9KOHOMUYECKHE TTOKa3aTeN X03IHCTBEHHON
nesITesibHOCTH [2].

IruM 11pobieMaM HOCBIEHbI HEKOTOPbIE
peruoHaibHble MCCIeI0BAHIA 3aPyOeKHBIX
aBropoB (EBcturnees, 1999; 3asbsmos, 1998;
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