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Наведено результати досліджень з вивчення компонентного складу гордеїнів у сортів 
ячменю ярого. Для ідентифікації та визначення чистоти сорту за електрофоретич-
ними спектрами застосовували аналіз блоків локусів Hrd A, Hrd B та Hrd F, що є 
найбільш поліморфними та детально вивченими. На основі отриманих даних створено 
каталог, що налічує 91 сорт ячменю, використання якого в дослідженнях надасть 
можливість визначати сортову чистоту партій зерна, здійснювати ідентифікацію 
генотипів сортів ячменю та використовувати дослідження електрофоретичних спек-
трів гордеїнів як додатковий вид аналізу для проведення кваліфікаційної експертизи.
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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.

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 © L. Korol, L. Prysiazhnyuk, S. Goncharova, A. Kostenko,
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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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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 F. 
These units are placed on electrophoregram 
in well-defined areas of mobility that allo wing 
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 

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.

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

Fig. 1. Electrophoretic spectra of hordenins of 
JB Maltazia variety

Fig. 3. Scheme of electrophoretic spectra of barley storage 
proteins for varieties: 1 — Scarlet, 2 — Viskor, 3 — Voievo-
da, 4 — Vladar, 5 — Neofit, 6 — Kvench, 7 — Kazkovyi, 
8 — CH 28, 9 — JB Maltazia, 10 — Ksanadu, 11 — Tolar, 
12 — Crystalia

1 2 3 4 5 6 7 8 9 10 11 12
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Fig. 4. Distribution of barley varieties of different origin by electrophoretic hordeins spectra
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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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Morphological characteristics according to which JB Maltazia and Crystalia varieties are different

No. Characteristic
Code

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
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П.В. МАЦИБОРУК

Бобр европейский является крупней-
шим и типичным представителем фауны 
прибрежных водно-болотных угодий По-
лесья Украины. Благодаря биолого-эко-
логическим особенностям он занимает ве-
дущее место по степени влияния на весь 
прибрежный комплекс лесных водоемов. 
Возвращение бобра в природные комплек-
сы, где он отсутствовал около трех веков, и 
значительный рост численности популяции 
на рубеже ХХ–ХХI ст., обусловленный за-
селением заброшенных мелиоративных ле-
соосушительных систем, в корне меняют не 
только структуру прибрежных биоценозов, 
но и само их функционирование. Одновре-
менно изменяется и значение бобра в сфере 
хозяйственной деятельности человека [1].

Средообразующая деятельность бобра 
значительно влияет на состояние лесных 
экосистем Украинского Полесья. Вслед-
ствие сооружения бобрами плотин на ме-
лиоративных каналах и реках в лесных 
угодьях подтопляются значительные пло-
щади лесных насаждений, разрушаются 
дороги и другие объекты инфраструк-
туры. Бобровые плотины препятствуют 
нормальному стоку воды и вызывают 
повторное заболачивание осушенных зе-
мель, что особенно отрицательно влияет 
на устойчивость и продуктивность древо-
стоев, состояние лесной инфраструктуры, 
экономические показатели хозяйственной 
деятельности [2].

Этим проблемам посвящены некоторые 
региональные исследования зарубежных 
авторов (Евстигнеев, 1999; Завьялов, 1998; 
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ВЛИЯНИЕ ПОПУЛЯЦИИ БОБРА ЕВРОПЕЙСКОГО НА ЛЕСНЫЕ 
ЭКОСИСТЕМЫ УКРАИНСКОГО ПОЛЕСЬЯ

П.В. Мациборук

Інститут агроекології і природокористування НААН

Охарактеризовано вплив діяльності популяції бобра європейського (Castor fiber L.) на 
стан та функціонування осушувальних гідромеліоративних систем і меліоративних 
насаджень Українського Полісся на прикладі ДП «Городницьке лісове господарство» 
Житомирської обл. Встановлено, що впродовж 1999–2009 рр. кількість особин бобра 
збільшилася в 7,3 раза, перевищивши в 1,5 раза розрахункову оптимальну чисельність, 
внаслідок чого більшість меліоративних каналів виявилися захаращеними загатами 
бобрів і перетворилися у ставки різних розмірів, а також відбулося значне пошко-
дження лісових насаджень. Запропоновано практичні рекомендації щодо управління 

популяціями бобра на осушених територіях.

Ключові слова: бобер європейський, греблі, середовищеутворювальна діяльність, вплив 
бобра, лісові екосистеми, оптимізація чисельності.
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