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Purpose. To evaluate hazelnut cultivars, species and hybrids from the genetic collection of Corylus spp. in the National
Dendrological Park “Sofiyivka” of the NAS of Ukraine for the complex of economic characters. An attempt has been made
to analyze the information on Corylus spp. identity, taxonomy and description, dissemination and ecological requirements
of the species, possibilities to use the genetic potential for developing new cultivars. Methods. The value of the Corylus
spp. collection representatives was investigated using conventional testing procedures. For summarizing information
concerning phylogenetic reconstruction of the Corylus L. genus and hazelnut, a number of scientific publications to be
proposed for discussion was analyzed. The oil content in hazelnut kernels and the fatty acid composition was deter-
mined using official methods. Results. The best samples of hazelnut genetic collection were included into the broad
hybridization programme, and C. chinensis Franch. representatives as well. A number of hybrid seedlings was obtained
including new hazelnut cultivars ‘Sofiyivsky 1’, ‘Sofiyivsky 2" and ‘Sofiyivsky 15" which were characterized by spherical or
almost spherical fruits, high winter hardiness and drought resistance, as well as the absence of rhythmicity in fruiting.
Conclusions. The collection of varieties, forms, cultivars and species of the Corylus L. genus created during the last years

can be the base for hazelnut breeding in Ukraine.
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Introduction

As the intensive fruit-growing develops the
hazel (Corylus spp.) cultivated forms under the
name of hazelnut, also known as filbert (C. do-
mestica Kos. et Opal.), gain in importance as
nuciferous fruit culture in Ukraine. Though,
hazelnut takes the honorable second place con-
ceding to almond (Prunus dulcis (Mill.) D.A.
Webb.), on the nut world market, demand for
hazelnut in Ukraine is provided with the own
yield for 12-15% only, because of the deficient
cultivation of it. The rest of needs are held
with the help of import which cause the rise in
the cost of the nuts and products of their pro-
cessing [1]. At the beginning of the 21st cen-
tury average indices of world hazelnut (in
shell) production exceeded 900 thousand tons
with fluctuations over the years in the range
of 616—1071 thousand tons. In this amount
Turkey has 70-75% with an annual production
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of 450-800 thousand tons of unshelled nuts.
Italy takes the second place with the index of
100-130 thousand tons, the third and fourth
places are divided by the USA and Azerbaijan,
with the annual production 20-35 thousand
tons. Then, Georgia — 25—30, China and Iran
at 18—-25, then Spain, which in last years have
reduced production to 12-17 thousand tons [2].
Now in the world market there is an increase
in demand for hazelnut products, which makes
its production more profitable. Among the po-
tential buyers of large quantities of nuts, Italy,
Germany and Scandinavia are the largest.
Thanks to the development of hazelnut culture
in Turkey, where over 400 thousand hectares
are used for hazelnuts, almost 250 thousand
Turkish families are living on its cultivation
today and about 8 million jobs are provided by
the production, processing and export of nuts.

Turkish hazel dendroid (C. colurna L.) and a
number of cultivars and forms of C. maxima
Mill. are widely used in the urban park move-
ment, while the rest of Corylus species are still
maintained mainly in the collections of bota-
nical gardens, dendrological parks and arbore-
tums. However, cultivation experience of many
valuable forms of North American and East
Asian species, valuable in decorative qualities
indicates the great prospects of representa-
tives of the genus Corylus introduction into
decorative gardening. Due to the stability of
hazel to adverse environmental factors, many
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of its species, as well as hazelnut cultivars and
forms can be successfully used to strengthen
the slopes and in various protective planta-
tions [1].

Observation of various Corylus spp. healing
power which has been used in folk medicine
since prehistoric times, gradually finds its fol-
lowers in scientific pharmacological circles.
Outlook valuation of the nut oil as a raw mate-
rial for obtaining the new types of immuno-
prophylactic drugs deserve attention as well as
the tests of vaso-constrictive effects of hazel
leaves extracts on laboratory animals [3], anti-
oxidant effects and cytotoxic activity of nut
cell membranes extracts on human cancer [4],
etc. Creation of medicines based on the spe-
cies-specific and protective antigens included
into the liposomes is considered as one of the
promising directions in developing methods of
effective protection from the most dangerous
infections [5]. Lecithins (esters of choline ami-
no-alcohol and diglyceride phosphoric acids),
which are an important representatives of es-
sential (irreplaceable) phospholipids, produced
from organisms and tissues of mammals (dor-
sal and brain of cattle and pigs), chicken eggs,
fish, mollusks [6] are used. Essential phospho-
lipids are contained in unrefined vegetable oil
of soy (Glycine max (L.) Merr.), sunflower (He-
lianthus annuus L.), walnut (Juglans regia L.),
hazel (Corylus spp.), etc. At the same time,
phospholipid’s average content in nuts Juglans
regia was 0.3—0.4, whereas in nuts Corylus spp.
their number reached 0.5-0.9% [7]; it founds
the grounds of successful selection on this fea-
ture. In addition, hazelnut lecithin can act
both as a biologically active additive to food
and feed, and as a raw material for the crea-
tion of liposomal nanoemulsions and nanodis-
persions for food products and additives, as
well as for the creation of liposomal drugs.

The research purpose consists of estimation
of hazelnut cultivars, species and hybrids from
the genetic collection of Corylus spp. in the
National dendrological park “Sofiyivka” of
NAS of Ukraine according to the complex of
economic and valuable features. We also at-
tempt to discuss the currently available infor-
mation on Corylus spp. identity, taxonomy and
description, distribution and ecological re-
quirements of the species, possibilities of ex-
ploitation of genetic potentiality for developing
new cultivars.

Materials and methods

Genetic collection of Corylus spp. in the Na-
tional Dendrological Park “Sofiyivka” of NAS
of Ukraine counts more than 200 samples, be-
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longing to 11 botanical species, acknowledged
in different lists of leading world botanical
establishments [8, 9]. Including more than 90
cultivars of domestic and foreign breeding and
over 50 hybrid seedlings of own breeding, tes-
ted in the links of collection and hybrid garden,
as well as in the garden of preliminary cultivar
testing [1].

In the somatic cells of the genus Corylus rep-
resentatives, chromosomes diploid number is
2n=22, as well as in the cells of species studied
by cytologists before; however, there are some
reports about other chromosomal numbers of
individual representatives of this genus pre-
sented in the literature [1]. The question is,
foremost, about Robert Woodworth publica-
tion [10], who counted on 14-chromosomes du-
ring the research of meiotic preparations of
C. americana Walter, C colurna, C. cornuta,
C. heterophylla var. sutchuensis Franch., C. pon-
tica K. Koch (it is now considered as the syno-
nym of C. avellana var. pontica (K. Koch) H.J.P.
Winkl.), C. sieboldiana Blume and C. vilmorinii
Rehd., that confirmed 2n=28. This repeatedly
quoted article had been published in 1929 in
the authoritative botanical magazine “Botani-
cal Gazette” [11-14] caused long-term uncer-
tainty as for the chromosomes diploid number
of the Corylus species have been mentioned
above. Thus, some authors limited the state-
ment of possible 2n=28 equally with normative
2n=22 [11, 12], had been cited R. Woodworth.
Another stated the necessity of experimental
confirmation of calculations for 2n=28 [15],
while Veli Erdogan [16] considered Woodworth
determinations as the mistaken one, because of
the wrong interpretation of meiotic prepara-
tions. Calculation error could arise up because
of the application of imperfect methodology by
cytological researches, realization of that is
laboured by small size of Corylus spp. chromo-
somes. Therefore, nowadays 2n=2x=22 is con-
sidered to be an avowed standard for Corylus
spp. [1, 16—19] with the exception of individu-
al cases of chromosomal aberrations and poly-
ploidy [16, 20]. Nearly all the representatives
of Corylus are diploids, however, Roberto Bot-
ta with coauthors (1986) reported about spon-
taneous tetraploid of C. heterophylla Fisch. ex
Trautv. [16]. Among the other examples of
unusual chromosomes number we should men-
tion the aneuploidies from 2n=18 in somatic
tissues of C. colurna and C. maxima f. atropur-
purea (Dochnahl) H.J.P. Winkl. [14, 16], so as
the tetraploids and spontaneous triploid seed-
lings of C. avellana L. induced with the colchi-
cine treatment [12, 16]. Based on N. I. Vavilov
ideas have been concerning the work of plant
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genetic resources [21], the goals and objectives
of our studies were determined. They included
Corylus spp. have been growing in the park
and its environs certification, their systemati-
zation, maintenance and collection expansion,
including the development and improvement of
breeding methods, as well as the study of their
breeding value. The first expeditions were con-
ducted in the localities of Corylus spp. in
Ukraine, the Caucasus and Central Asia, as
well as in China and a number of European
countries, which significantly increased the
species and cultivar and forms collection of
hazelnut and hazel, the best representatives of
which were involved in to the breeding process.

Selection and isolation of branches with fe-
male flowers, inter-cultivar hybridization, and
hazelnut cultivars crossing with the help of
selected representatives of C. chinensis Franch.,
C. colurna, C. maxima and other species were
carried out during the male inflorescences (be-
fore pollination) spring growth. Pollen for
crossing was collected from cut branches with
catkins, the development of which was awake-
ned in room conditions. Cut branches put in a
vessel with water on a large sheet of paper,
leaving them overnight in a cool dry (15-16 °C)
room. Branches with catkins of the same cul-
tivar were placed in the room, at the same time,
to prevent pollen contamination and were left
to its rash. Pollination was carried out without
removing the insulators, had been untangling
only the upper part of the insulator-sleeve and
tying it again after pollination or without de-
coupling, blowing the pollen into the insulator
with insufflator MO-03 Pollination had been
repeated in 2—-3 days. Tight linen FPP-15 (Pet-
rianov filter linen) or parchment paper was
used for bagging. Likewise the seedlings ob-
tained from seeds formed from the best culti-
vars free pollination were used [1].

The oil content in hazelnut kernels was de-
termined by the official method (AOAC, Offi-
cial Method of Analysis ...: Fatty Acids (Free)
in Crude ..., 2000). To analyze the fatty acid
composition (the number of saturated and un-
saturated fatty acids), a gas chromatography
method with a flame ionization detector was
used in accordance with GOST 30418-96 “Vege-
table oils. Method for determination of the
fatty acid composition” [22].

Results and discussion

Assessment results of the collection of hazel-
nut cultivars of domestic and foreign breeding
up to the combination of economic and valua-
ble feature showed the advantages of such cul-
tivars as ‘Dokhidnyi’, ‘Funduk-85’ and ‘Bol-
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hradska novynka’. These cultivars increased
the yield of nuts 4.5-6.4 times (from 61.6
-179.2 to 394.8-809.2 kg/ha), with a rather
high content (68.7-75.8%) of the oil in the
cores during the first three years after the
introduction into the fruiting period. In addi-
tion to the cultivars mentioned above, the ear-
ly event of fruiting interstice was relevant for
such cultivars as ‘Dar Pavlenka’, ‘Zorinskiy’,
‘Ziuidivskyi’, ‘Karamanovskiy’, ‘Stepovyi’ and
‘Shedevr’, the productivity of which has in-
creased by 1.7-4.5 times during the first three
years. At the same time, the high—oil cultivar
‘Hrandioznyi’ yielded to the best yield grade
cultivar ‘Dokhidnyi’ during the first year of
fruit bearing at 171.4 kg/ha, and for the third
year fell by 414.4 kg/ha (Table).

Subject to the meteorological conditions of
research years with a general tendency of spe-
cificity the oil content of hazelnut kernels
slightlyvaried.Suchcultivarsas ‘Urozhainyi-80’,
‘Funduk-85’ and ‘Hrandioznyi’ with average
indexes 74.5; 74.3% and 74.2% exposed to be
the best as for the oil content. Almost all stu-
died cultivars should be attributed to the group
of high-oil, excepting the cultivars ‘Lozivskyi
urozhainyi’ and ‘Dar Pavlenka’.

Taking into account the results of the as-
sessment, as well as data from previous studies
[1], the parameters of breeding task for hazelnut
were determined: potential yield — 3.5 t/ha;
weight of nut — 3,0-3,5 g; kernel outlet is not
less than 50% from the total mass of the fruit;
shell thickness — no more than 1.0 mm; the
number of fruits in the collective fruit — more
than 4 pcs. The pollinating ability was also
evaluated, paying attention to samples that
formed large catkins with a large amount of
pollen and with corresponding sets of S-genes
that did not block reciprocal pollination, the
use of which made it possible to reduce the
number of pollinating plants on the plantation
[1]. Pollinators were selected without the un-
desirable effects of xenia; particularly rela-
tively the scales of the pellicle on the kernel,
which is usually formed from the fertilization
with pollen of C. colurna and reduce the nuts
quality [1, 23]. In addition to cross-breeding
crossings, the representatives from the collec-
tion of the NDP “Sofiyivka” were included.
They were C. chinensis, C. avellana, C. cornuta,
C. heterophylla, C. maxima and other species.

During the observations of hybrid seedlings
growing methods, the efficiency of early autumn
seedlings with the help of collective fruits had
been confirmed (that is, nuts unrefined from
cupule), which provided about 100% germina-
tion, while had been remaining the least labo-
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Table

Hazelnut cultivars yield during the first three years after the introduction
into the fruiting period, kg/ha

. Yield year Total yield durin

Cultivar 2012 2013 2014 the ﬁrglt three yeagrs
‘Dokhidnyi’ 179.2 355.6 809.2 1344.0
‘Ziuidivskyi’ 114.8 392.0 638.4 1030.4
‘Funduk-85 140.0 338.8 456.4 935.2
"Zorinskiy’ 64.4 254.8 509.6 828.8
‘Stepovyi’ 86.8 266.0 470.4 823.2
‘Shedevr’ 86.8 263.2 459.2 809.2
‘Dar Pavlenka’ 95.2 226.8 380.8 702.8
‘Bolhradska novynka’ 61.6 229.6 394.8 686.0
‘Lozivskyi urozhainyi’ 16.8 98.0 518.0 632.8
‘Morozivskyi’ 19.6 117.6 467.6 604.8
‘Karamanovskiy’ 53.2 176.4 355.6 585.2
‘Koronchatyi’ 5.6 86.8 462.0 554.4
‘Hrandioznyi’ 7.8 117.6 257.6 383.0
‘Urozhainyi-80’ 5.6 100.8 271.6 378.0

LSD, s 3.6 11.6 24.8 -

rious [24]. Derived seedlings F, were grown in
containers under controlled conditions of veg-
etative construction with fine-dispersed mois-
tening, and were transplanted to grow and
evaluate in the hybrid garden-producing sec-
tion of the NDP “Sofiyivka” of NAS of Ukraine,
where they carried out a comprehensive assess-
ment of both seedlings and nuts according to
generally accepted methods [1].

The best seedlings were propagated accor-
ding to the technology developed by us as a
result of a comparative evaluation of various
methods of hazelnut reproduction, taking into
account the use of growth stimulants, diffe-
rent timing and methods of harvesting the
cuttings material [25].

The number of hazelnuts cultivar patterns
the best of which were prepared for submission
to the State Veterinary and Phytosanitary Ser-
vice of Ukraine (a modern analogue of the
State Variety Test Commission) for testing, in-
cluding the cultivars ‘Sofiyivsky 1’ (‘Ukrai-
na-50’ x C. avellana ‘Fuscorubra’), ‘Sofiyivsky 2’
(‘Dar Pavlenka’ x C. avellana ‘Fuscorubra’),
‘Sofiyivsky 3’ (‘Cherkeskyi-2’° x C. chinensis),
‘Sofiyivsky 4’ (‘Shedevr’ x C. avellana ‘Fus-
corubra’) and ‘Sofiyivsky 15’ (‘Garibaldi’ x
C. chinensis). These cultivars are characterized
by spherical or almost spherical fruits (‘Sofi-
yivsky 3’, ‘Sofiyivsky 15’), raised winter hardi-
ness and drought resistance, as well as the lack
of periodicity of fruiting in comparison to the
Turkish and Azeri cultivars.

Such cultivars as ‘Garibaldi’, ‘Dar Pavlenka’,
‘Ukraina-50’, ‘Cherkeskyi-2’, and ‘Shedevr’
which were used as the maternal plant had
been the best in hybridization; whereas C. avel-
lana ‘Fuscorubra’ and C. chinensis were the
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best pollinators. Findings concerning C. chi-
nensis in hybridization with hazelnut cultivars
used as the maternal plants, somewhat contra-
dict the literature data of successful hybridiza-
tion of C. chinensis x C. avellana so as incom-
patibility in reciprocal crossing. This discre-
pancy between the results of crosses can be
explained by the limited number of C. avellana
genotypes in the cited experiments [23] and/or
by the fact that the samples of C. chinensis
were introduced not from the initial natural
area, but from the collection of Berlin Botani-
cal Garden (Botanischer Garten Berlin-Dah-
lem) where they had been imported from the
natural area (China). We should suppose that
seed populations of C. chinensis were subjected
to the action of natural selection in the condi-
tions of Berlin-Dalem, and then in Uman,
which influenced the fertilizing ability of the
pollen.

The oil content in the studied samples ranged
from 61.4% to 65.1% of the kernel mass. Un-
der suitable conditions and with this amount
of oil in hazelnut kernels, it is possible to ob-
tain approximately 1000 kg of oil per hectare,
which is very advantageous in comparison
with the amount of soybean oil produced (~ 500
kg/ha). Such high oil content in hazelnut nuts
makes it a promising source of plant material
for potential commercial value.

It is important that each hazelnut sample
characterized with the fatty acid compositions
of a higher percentage (%) of oleic C18: 109
(77.8-81.0) and linoleic C18: 2w6 (9,6-15,7) ac-
ids with a significantly lower amount of pal-
mitic C16: 0 (5.0-5.7), stearic C18: 0 (2.4-3.6)
and linoleic C18: 3 (0.07-0.14) acids (Figure).

Hazelnut kernels of such cultivars as ‘Sofi-
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yivsky 2’ and ‘Sofiyivsky 4’ showed the grea- hybridization to improve the hazelnut in fruit

test amount of unsaturated acids. Such culti- quality. At the same time, it should be noted

vars should be considered as the prospective as
a raw material for the production of hazelnut
oil and essential phospholipids for industrial
cultivation, as well as for the inclusion into the

that, according to the fatty acid composition of
the oil, the hazelnuts mentioned above are not
differ much. We have every reason to concede
the cultivar ‘Sofiyivsky 15’ as the most prom-
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I ‘Sofiyivsky 2’ | ‘Sofiyivsky 4’

Figure. Fatty-acid oil content of the new hazelnut cultivars

ising, taking into consideration the high pro-
ductivity and early-maturing, suitable for
treatment almost spherical nut shape. The to-
tal content of oleic and linoleic acids in the
kernels of researched hazelnuts was over 90%
from the total fatty acid content in the kernels
of these cultivars.

Such an amount of unsaturated fatty acids
in hazelnut kernels of the new cultivars indi-
cates the prospect of using extraordinary raw
potencies of newly created cultivars with pa-
rallel further genotypes improvement, as well
as the development of effective schemes of le-
cithin production adapted to the specific com-
position of hazelnut fatty acids.

Conclusions

Cultivars and species efficiency of Corylus L.
collection of the National dendrological park
“Sofiyivka” of NAS of Ukraine in the hybridi-
zation is confirmed by the creation of valuable
breeding material where a number of appli-
cants for the cultivar have already been se-
lected, ‘Sofiyivsky 15’ in particular, combined

super-early fruiting period introduction with a
rapid yield increase. Winter and drought re-
sistance, high oil content and the prevalence of
the most valuable unsaturated fatty acids in
hazelnut oil are also very important.
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Merta. OuiHuTK BUAW, rIGPUAK Ta COPTU YHAYKA 3 FeHeTUY-
Hoi Konekuii Corylus spp. HauionanbHoro genpgponapky «Co-
tiiBka» HAH YkpaiHu 3a KOMNJIEKCOM roCnoAapcbKo-LiHHMX
03HaK. 3pobneHo cnpoby npoaHanisyBatu iHdopmaLil npo
Corylus spp. ineHTUYHICTb, TAKCOHOMiIO Ta ONWCH, MOWUPEHHS
Ta €KOJIOTiYHi BUMOMY BUAIB, MOX/IMBOCTI BUKOPUCTAHHSA re-
HETUYHOrO NOTEHLiay A5 CTBOPEHHS HOBUX COpTiB. MeTogu.
LiiHHicTb npeacTaBHUKiIB Konekuii Corylus spp. pocnifxysanu
332 [LOMOMOroi0 3araNbHONPUIHATUX MeTOAiB BUMpPOOYBaHb.
[na y3aranbHeHHs iHdopmauii npo dinoreHeTUYHy peKoH-
cTpykuito poay Corylus L. Ta dyHayKa Gyno npoaHanizoBaHo
pAx HayKoBMX nyOnikauiit, 3anponoHOBaHWX Aas 06roBopeH-
HA. BmicT onii B afpax ropixi yHAyKa Ta CKNag XUPHUX KUC-

YIK 631.527: 634.54: 581.6: 582.632.1

noT BM3HayYanu odilitHumu metopamu. Pesynbratu. Kpaui
3pa3Ku reHeTUYHoT Konekuii dyHAyKa Oynu BKNIOYEHT B Wi-
POKy Nporpamy ribpuausadii, B Tomy 4ncii 3 npeacTaBHUKaMM
C. chinensis Franch. OtpumaHo psag ribpuaHux cisHUiB, 30K-
pema HoBux copTiB (yHayka ‘CodiiBcbkuin 1, ‘CodyiiBebkuin 2
Ta ‘CodhiiBCbKMI 15, 110 XapaKTepu3yoTbCs chepuyHnMn abo
Maite chepuyHUMU NiofaMu, NigBULLEHOK 3UMOCOCTINKIiC-
TIO Ta CTIAKICTIO NPOTU MOCYXW, @ TAKOX BiACYTHIiCTIO nepio-
AMYHOCTI nnofoHoweHHs. BucHoBku. Konekuis pisHoBupiBs,
topm, coptiB Ta Buais poay Corylus L., cTBOpeHa ocCTaHHiMK
pokamu, Moxe GyTn 6asolo pas cenekuii dyHayka B YkpaiHi.

Kniouosi cnosa: cenexyis, copm, npupoOHuii apean poody,
npozpama 2ibpudusayii, 20pix, suou.
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Lenb. OueHnTs, BUABL, TMGPUALI U cOpTa YHAYKA U3 Te-
HeTuueckoit konnekuuu Corylus spp. HaumoHanbHoro gexHppo-
noruyeckoro napka «Cogueska» HAH YkpauHbl no komnnekcy
X03AMNCTBEHHO-LieHHbIX Npu3HakoB. CpenaHa monbiTka npo-
aHanusuposatb UHbopmaumio o Corylus spp. MAEHTUYHOCTH,
TaKCOHOMMWM 1 ONMUCAHUM, PAaCNPOCTPAHEHUMN U IKONOTUYECKUX
TpeboBaHUAX BUOB, BO3MOXHOCTU WUCMO/b30BAHUS TEHETH-
4eCKOro noTeHuMana gas co3faHus HoOBbIX cOpToB. MeTopbl.
LeHHocTb npepctaButeneit konnekumu Corylus spp. uccnepo-
BaNM C NMOMOLLbIO OBLENPUHATBIX METOA0B MCNbITaHWA. [ins
06061eHns nHdopMaLnn 0 GUIOreHETUYECKON PEKOHCTPYK-
umu popa Corylus L. v cyHpyKa 66110 NPOaHANM3UPOBAHO PAA
Hay4HbIX NMyBAMKaLWiA, NpepioKeHHbIX Ana obcyxnaeHus. Co-
AepXaHue macna B Afpax opexos (yHAyKa M COCTaB XMPHbIX
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KWUCNOT onpepensnu oduumanbHeiMu meTonamu. Pesynbrarbl.
Jlydwue o6pasupl reHeTMYeCKON Konnekuun dyHayka Gblam
BK/IIOYEHbl B WWPOKYID Mporpammy ruépuansauuu, B ToM
yucne ¢ npeactasutenamu C. chinensis Franch. MonyyeH psg
TMOPUAHBIX CEAHLEB, B YAaCTHOCTK HOBble copTa dyHayka ‘Co-
tuesckuin 1, ‘Copmesckmit 2" n ‘Comeckuit 15', koTopble
XapaKTepusyloTcs chepuyeckUMn unu NoyTn chepuyeckumu
na104amu, NOBLIWEHHON 3UMOCTOMKOCTBIO U 3aCYXOYCTONYM-
BOCTbIO, @ TaKXe OTCYTCTBMEM MEPUOAMUYHOCTU MIOAOHOLLE-
Hus. BoiBopbl. Konnekuua pasHoBuaHOCTeN, hopM, COPTOB U
BupoB poga Corylus L., co3gaHHas B nocnefHue roabl, MOXeT
CnyXuTb 6a3oit Ans cenekumumn byHayKa B YrkpanHe.

Knrouessie cnosa: cenexyus, copm, ecmecmseHHsIl ape-
an poda, npo2pamma 2ubpuduU3ayuUL, opex, 8Uok!.
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